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Abstract: The synergistic interaction between Human Immunodeficiency virus (HIV) disease and
Malaria makes it mandatory for patients with HIV to respond appropriately in preventing and
treating malaria. Such response will help to control the two diseases. This study assessed the
knowledge of 495 patients attending the HIV clinic, in Lagos University Teaching Hospital,
Nigeria.  Their treatment seeking, preventive practices with regards to malaria, as well as the
impact of socio – demographic / socio - economic status were assessed. Out of these patients, 245
(49.5 %) used insecticide treated bed nets; this practice was not influenced by socio –
demographic or socio – economic factors.  However, knowledge of the cause, knowledge of
prevention of malaria, appropriate use of antimalarial drugs and seeking treatment from the right
source increased with increasing level of education (p < 0.05). A greater proportion of the
patients, 321 (64.9 %) utilized hospitals, pharmacy outlets or health centres when they perceived
an attack of malaria. Educational intervention may result in these patients seeking treatment from
the right place when an attack of malaria fever is perceived.
___________________________________________________________________________
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Introduction

Malaria accounts for more than 1 million deaths each year (WHO, 2008; Hochman &
Kim, 2009) of which about 90% occur in sub-Saharan Africa, where malaria is the
leading cause of mortality in children (Murphy & Breman, 2001; Samba, 2001). It is
estimated that 300–500 million Africans suffer from malaria each year (WHO, 2006). The
problem of malaria has been largely unresolved in sub-Saharan Africa due to poverty
which is linked with unsanitary environmental conditions, a breeding ground for
mosquitoes. Poverty also prevents access to the right choice of drugs (White et al., 1999;
Phillips, 2001).

The emergence of the Human Immune Deficiency Syndrome (HIV/AIDS) in the
last three decades compounded the health problems caused by malaria in sub-Saharan
Africa because of its associated morbidity and mortality. AIDS is stated to be the leading
cause of death among adults in Africa (Kates et al., 2002). Co-infection of an individual
by malaria and HIV make the prognosis of the two diseases worse because of the
various ways these ailments interact. HIV infection increases the incidence and severity
of clinical malaria (WHO, 2004a). This occurs by impairment of T-cell immunity, which
is of crucial importance for anti-malaria responses (Good & Doolan, 1999). In non-
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pregnant adults, HIV infection has been found to roughly double the risk of malaria
parasitaemia (Whitworth et al., 2000) and clinical malaria. In east and southern Africa,
where HIV prevalence is near 30%, it is estimated that about one-quarter to one-third of
clinical malaria in adults can be accounted for by HIV (UNICEF, 2003).  Malaria
infection activates T-cells, promoting HIV replication (Xiao et al., 1998; Froebel et al.,
2004) therefore accelerating HIV transmission, progression to AIDS and death
(Mankowski et al., 1998; Graziosi & Pantaleo, 1998; Kublin et al., 2005).

The associations between malaria and HIV infections imply that prevention of
malaria among HIV infected patients will be beneficial to the control of HIV. Ultimately,
there will also be a better control of malaria since the incidence and severity of malaria
will be reduced.  The use of preventive measures, such as insecticide treated nets (ITNs),
indoor residual spraying of insecticides, is cardinal to the control of malaria. Recognition
of the importance of measures which prevent transmission of malaria has led to the
distribution of free ITNs (Cohee et al., 2009). Recipients of free ITNs include patients
who attend the HIV clinics in Nigeria. Appropriate use of antimalarials as prophylaxis
or curative regimen will prevent the establishment of parasites in humans, eliminate the
parasites quickly and fully, therefore minimizing the possibility of resistance formation
as well as malaria endemicity (White, 1997; Oreagba et al., 2008). Appropriate use of
antimalarials can be achieved only if people seek medical care from the right facility
during an attack of malaria fever.

A previous study among non-HIV infected individuals in Lagos, Nigeria
suggests a low impact of campaigns promoting the use of ITNs (Olayemi et al., 2004).
There is a dearth of information about the use of various preventive and curative
measures against malaria by people living with HIV/AIDS. It is therefore important to
assess the use of preventive measures against malaria and antimalarials use by these
patients with the HIV infection. Therefore, this present study was carried out to
ascertain the knowledge, treatment and preventive practices in respect of malaria among
patients with the Human Immunodeficiency virus infection attending the Lagos
University Teaching Hospital.

Materials and Methods

Study site and design
The study was carried out in the Lagos University Teaching Hospital (LUTH), Lagos,
Nigeria. LUTH, located in Lagos is one of the largest teaching hospitals in Nigeria.
Though most of the patients who attend LUTH are residents of Lagos, others are
referred from health facilities in neighbouring states. The teaching hospital has 761 bed
spaces and records over 9,000 patient’s attendance every month. LUTH has a well
established HIV/AIDS clinic sponsored by the Federal Government of Nigeria and the
American Government, under the United States President’s Emergency Plan for AIDS
Relief Programme. Over 80 patients attend the HIV/AIDS clinic daily.
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This was a prospective study of the knowledge, preventive practices and
treatment seeking practices in respect of malaria among patients attending the
HIV/AIDS clinic in Lagos University Teaching Hospital.

Sampling and sample size
The minimum number of patients required for this study was calculated to be 65 based
on the prevalence of HIV in Nigeria stated to be 4.4% (NACA, 2006). The formula: N= p
q/E2 X (1.96)2 was used for this calculation (Cochran, 1963). We recruited 495 patients
which is approximately 7 times the minimum required number, thus increasing the
power of the data obtained. Patients, who had been diagnosed with HIV infection by
consultant physicians at the HIV clinic, were recruited into the study. The convenience
sampling technique was used for this study. Thus, 741 consecutive patients were
approached with explanation about the study. They were assured about their safety and
observance of standard patient’s confidentiality. Eventually, 495 patients who gave their
consent were enrolled.

Inclusion and exclusion criteria
Patients included in this study were those confirmed to be sero-positive by the Western
blot technique, permanently resident in Nigeria who agreed to be part of this study.
Patients who were critically ill were excluded.

Data collection
An interviewer administered structured questionnaire was used. The questionnaire was
divided into three sections. Section 1 included details of the identification number of the
patient, date and demographic characteristics including age, sex, educational
qualification, employment status, occupation and marital status. Section 2 contained
knowledge about the cause of malaria, how malaria can be prevented, symptoms of
malaria and the correct use of antimalarial drugs, while section 3 was to determine
where the patients sought medical care whenever there was a perception of malaria
fever and the various preventive measures used against malaria infection.

Data analysis
Simple percentages were used in the analysis and interpretation of the results. Chi-
square was used to compare associations, and statistical significance was at P < 0.05.

Ethical considerations
Ethical clearance was obtained from the Ethics Committee of Lagos University Teaching
Hospital and the rules guiding research when using human models was adhered to.

Result

Demographic characteristics
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A total of 495 patients were enrolled in the study. The age range for the patients
reviewed was between 16 - 65 years with a mean of 37.5± 19.5 years (Table 1). The male
to female ratio was approximately 0.7:1. Out of these patients, 301 (60.8%) were married
while 138 (27.9%), 30 (6.0%) and 26 (5.3%) were single, separated, divorced or widowed
respectively. Out of the patients studied, 390 (78.8%) were employed while 105 (21.2%)
were unemployed (Table 2). There were 13 (3.3%) professionals among these patients
while 121 (31.0%) and 154 (39.5%) were fully skilled and partly skilled, respectively. The
remaining patients, 64 (16.4%) were unskilled workers. Most of the respondents had
secondary or post secondary school education 211 (42.6%), 150 (30.3%) respectively,
while 90 (18.2%) had primary school education and 44 (8.9%) did not receive any formal
education.

Knowledge and practice
Of the 495 patients sampled, 425 (85.9%) knew the cause of malaria, 355 (71.7%) knew
how malaria could be prevented and 245 (49.5%) were aware of the symptoms of
malaria (Table 3). Only 17 (3.4%) of the patients knew the correct antimalarial or the
dosage for the purpose of treatment while the remaining 478 (96.6%) did not.

Table 1: Socio-demographic variables of the respondents (N=495)
Variable Response Frequency Percent
Age (N=495) 16-25 41 8.3

26-35 200 40.4
36-45 163 32.9
46-55 66 13.3
56-65 19 3.8
>65 6 1.2

Sex (N=495) Male 205 41.4
Female 290 58.6

Marital status (N=495) Single 138 27.9
Married 301 60.8
Separated/Divorced 30 6.0
Widowed 26 5.3

Home setting (N=301) Monogamous 255 84.7
Polygamous 46 15.3

Number of children None 195 39.4
1-4 247 49.9
5-8 50 10.1
>8 3 0.6

The various preventive measures used by these patients against malaria were insecticide
treated mosquito nets (ITNs), installation of window screening nets, indoor spraying of
insecticides and prophylactic antimalarial drugs. These measures were used by 245
(49.5%), 381 (77.0%), 376 (76.0%) and 124 (25%) of the patients, respectively. Reasons
given for not using ITNs were difficulty with fixing them on the beds or walls and the
fact that the heat generated by these nets made them uncomfortable. Sulphadoxine-
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pyrimethamine was the commonest antimalarial drug taken for prophylactic purpose by
63 (50.8%) of these patients. The other preventive drugs taken included Artesunate,
chloroquine, Artemisinin-combination therapy (ACT) and proguanil in 16 (12.9%), 9
(7.3%), 3 (2.4%) and 2 (1.6%) cases, respectively. However 31 (25%) of the patients did
not indicate the specific prophylactic antimalarial drug taken. There were 464 (93.7%)
patients who reported experience of malaria in the past, though there was no laboratory
confirmation in most cases.

A greater proportion of the patients visited the HIV/AIDS clinic, private
hospitals, general hospitals, pharmacy shops and health centres whenever they
perceived they had malaria fever. Thus, the number of patients who utilized these 5
facilities out of the 495 surveyed was 321 (64.9%).Out of the remaining patients, 48
(9.7%), 15 (3.0%), 3 (0.6%) and 6 (1.2%) consulted patent medicine store dealers,
“Neighbourhood nurses”, drug hawkers and traditional medicine dealers, respectively.
Seventeen (3.4%) of these patients practiced self – medication while 54 (10.9%) were
treated by a member of their household.

Table 2: Socio-economic variables of the respondents
Variable Response Frequency Percent
Education (N=495) No formal 44 8.9

Primary 90 18.2
Secondary 211 42.6
Post-secondary 150 30.3

Employment status (N=495) Employed 390 78.8
Unemployed 105 21.2

Occupation (N=390) Professional 13 3.3
Intermediate 38 9.7
Non-manual skilled 42 10.8
Manual skilled 79 20.3
Partly skilled 154 39.5
Unskilled 64 16.4

Monthly income in US$ (N=495) ≤33.3 6 1.2
33.3-66.7 40 8.1
66.7-133.3 52 10.5
133.3-333.3 89 18.0
333.3-666.7 23 4.6
>666.7 8 1.6
No response 277 56.0

Association between socio-economic variables and knowledge and practice
The marital status of the patients and levels of education were found to be significantly
associated with knowledge of cause of malaria (P<0.05). The single and married patients
were more knowledgeable compared to the separated or divorced. Also, those with post
secondary education had the greatest knowledge followed by secondary school
graduates. There was significant association between the levels of education and
knowledge of malaria prevention (P<0.05). Those with post – secondary education were
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most knowledgeable about preventive measures followed by those who were educated
up to secondary school level. The levels of education were significantly associated with
the correct knowledge of the antimalarial drugs useful for treatment and also dosage
regimen (P<0.05). Those with post secondary education were most knowledgeable in
this regard.

There was no significant association between the use of preventive measures
against malaria and socio-demographic or socio-economic variables (P>0.05). However,
the age groups and education levels of these patients were found to be significantly
associated with the place where they sought treatment when malaria fever was
perceived (P<0.05). Those in the range of 36 years to 45 years consulted the right health
care provider most commonly, followed by patients within the age ranges of 26-35 years
and 46- 55 years. Seeking treatment from the right place was found to be most among
patients with post-secondary education followed by those with secondary education.

Table 3: Distribution of respondents by their knowledge and practices as regards malaria
Variable Response Frequency Percent
Knowledge (N=495) Knew the cause of malaria* 425 85.9

Knew ways of malaria prevention* 355 71.7
Knew the symptoms of malaria* 245 49.5
Knew the correct antimalarial/dosage 17 3.4

Preventive practices (N=495) Insecticide Treated Net* 245 49.5
Nets on all windows* 381 77.0
Indoor spraying * 376 76.0
Prophylactic anti- malaria* 124 25.0

Preventive antimalarial use
(N=124)

Sulphadoxine-pyrimethamine 63 50.8
Artesunate 16 12.9
Chloroquine 9 7.3
Artemisinin combination therapy 3 2.4
Paludrine 2 1.6
No response 31 25

Source of treatment (N=495) Drug hawkers 3 0.6
General Hospital 57 11.5
Health Centre 24 4.9
HIV/AIDS clinic 99 20.0
Home 54 10.9
Neighbourhood nurse 15 3.0
Patient medicine store 48 9.7
Pharmacy 44 8.9
Private hospital 97 19.6
Self-medication at home 17 3.4
Traditional medicine dealer 6 1.2
No response 31 6.3

Multiple responses given*

Discussion

In Nigeria, malaria occurs in all ecological zones, Lagos inclusive (Salako, 1997). The fact
that less than half of the patients knew the symptoms of malaria is a concern. This is
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against the back drop that the current health policy allows antimalarial drugs to be sold
as over the counter drugs in Nigeria and campaigns are directed at the general public,
encouraging them to use antimalarial drugs in the home for treatment of malaria
(FMOH, 2005a; Ajayi et al., 2008). It is important to note that for home based treatment of
malaria to be successful, majority of Nigerians need to know the symptoms of malaria
and make correct diagnosis. The implication of this relative lack of knowledge of malaria
symptoms found in this study is that many of these patients may not know when to
treat themselves for malaria and those who would otherwise have visited hospitals
when they suffer an attack of malaria may do so later than expected or not at all. These
situations will of course constitute a draw back to the roll back malaria initiative. It is
equally worrisome that only 3.4% of these patients knew the correct antimalarial drug
for treatment purposes and the right dosage. This underscores the need for improved
approach in the public enlightenment programmes directed at malaria control. Previous
workers also concluded that there is need for massive health campaign on the proper
use of antimalarial drugs in Lagos (Agbaje, 2006; Okafor & Odeyemi, 2009)

Educational intervention will serve the purpose of improving the knowledge and
therefore practice of prevention of malaria and use of drugs for curative purposes
judging by the fact that this study showed an association between the higher level of
educational attainment and knowledge of malaria prevention or use of antimalarial
drugs.

The use of ITNs was poor with less than half of the respondents indicating that
they use free nets given through campaigns. Excuses given by the patients for not using
the ITNs included difficulty in mounting the nets on their beds and the fact that they feel
hot when under the net. Incidentally, none of the socio-demographic or socio-economic
variables was significantly associated with the use of preventive measures against
malaria, including the use of ITNs. In the absence of other reasons preventing the use of
ITNs, it is necessary to find solutions to these complaints made by the patients. Such
solutions may include the design of wooden stilts which can be tied or bound in some
other ways to beds. These stilts can be prototypes used for demonstration so that the
patients can order for copies from their carpenters. Otherwise, the stilts may be made
cheap and mass produced for sale at reduced rates to the patients. The ITNs can be
mounted on these stilts. The use of bed nets has often been perceived to cause heat
(Nuwaha, 2001), so it is understandable if these patients do not sleep under their
mosquito bed nets. Resolution of the problems associated with use of ITNs especially
among these patients, through public health education is very important.

As found in our study, a recent study in Nigeria also reported that sulphadoxine-
pyrimethamine was one of the most common antimalarial drugs prescribed by clinicians
(Meremikwu et al., 2007). What is, however, of concern is the use of SP by most of the
respondents, SP is currently recommended for intermittent preventive treatment among
pregnant women (FMOH, 2005b). The patients should not have used malaria
prophylaxis because there was no justification for such practices medically; none of
these patients was pregnant. Also, some took Artesunate or ACTs for prevention of
malaria fever. The unjustified use of antimalarial prophylaxis by some of these patients
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should be stopped as this can lead to resistance formation by malaria parasites. Two
groups of drugs are of particular concern, Artemisinin and its derivatives and SP
because the drugs are presently used in treating resistant Plasmodium falciparum
(Yeung et al., 2008; Khalid et al., 2009; WHO, 2008) and prophylaxis against malaria in
pregnant women, respectively (Parise et al.,1998; WHO, 2004b; Kayentao et al., 2005;
Sirima et al., 2006).

The findings of this study illustrate the diversity of places where these patients
sought treatment when they perceived attacks of malaria. It is encouraging that a greater
proportion of these patients sought treatment for malaria at hospitals, health centres or
pharmacy stores rather than “neighbourhood nurses”, traditional healers, patent
medicine stores or drug hawkers. Patients with HIV will receive higher quality of
medical care when they report for consultation at hospitals or health centres during
episodes of malaria compared with treatment at other places. Appropriate prescription
of antimalarial drugs is expected at these hospitals, health centres and pharmacy outlets.
Another advantage of consultations at hospitals/ health centres is that laboratory tests
can be carried out to confirm malaria or detect other causes of fever. It is pertinent to
note that a previous study among non-HIV subjects in Lagos revealed that a lesser
proportion visited hospitals/ clinics for treatment of malaria (Otubanjo et al., 2000). Since
there was significant association between the level of education of these patients and
consultations at hospitals or pharmacies stores, educational intervention may result in
improved practices in these patient’s responses to perceived malaria fever.

In conclusion, it is the opinion of the authors that educational intervention will
improve the patients’ treatment seeking practices as regards malaria. Also, the design of
insecticide treated bed nets should be such that heat generation will not occur with its
use while obstacles to their being mounted will be eliminated.
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