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ORIGINAL ARTICLE

Knowledge, Treatment-Seeking, and
Socioeconomic Impact of Malaria on the
Essequibo Coast of Guyana

Christopher M. Booth™, M.D. and J. Dick MacLean®, M.D., FR.C.P.(C))

ABSTRACT The study was conducted to provide insight into malaria control effortsin Guyana, and
to identify areas to emphasize in future educational campaigns. To do this, a community-based survey
of knowledge, treatment-seeking patterns, and socio-economic impact of malaria was conducted at four
outdoor markets in Region 2 Guyana. One hundred and eight individuals between the ages of 16 and
65 who had a malaria infection in the previous twelve months were interviewed. Within the study
population, 94% identified mosquitoes as being the source of malaria infection. More than 70% of
respondents identified fever, headache and chills as symptoms of malaria. Sixty percent of individuals
incorrectly believed that women could not be treated with antimalarials when pregnant or they risked
spontaneous abortion or congenital defects. Most individuals (76%) used bed nets although very few
nets were chemically treated. Mean delay in presentation to a health clinic was 6.3 days. Use of the
official health care sector was high (96%) and relatively few individuals (15%) self-treated with
antimalarials. Compliance with antimalarial regimenswas also found to berelatively good (92%). Cost
of treatment was significantly higher among those who used private clinics (US$ 13.74) than those who
used public clinics (US$ 0.96) (p < 0.001). The good level of knowledge of malaria may be due to the
relatively high literacy rate and level of education in Guyana. The fact that public clinics in Guyana
provide treatment and antimalarials at no cost may explain therelatively high use of the official health
sector, low levels of self-treatment, and good compliance.

INTRODUCTION

Malaria is a vector-borne disease affecting 500
million people annually. 41% of the world’s population
reside in endemic regions, and the disease accounts for
approximately 2 million deaths each year (1). Maaria
infection is caused by the Plasmodium parasite which is
transmitted to humans by the Anopheles mosquito.
Plasmodium fal ciparumand Plasmodiumvivax are both
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present in South America. P. falciparumcauses cerebral
malaria, and accounts for the vast majority of malaria
mortality worldwide.

Since the development of the Global Malaria Control
Strategy by the World Health Organization in 1992,
emphasis in malaria control has shifted from vector
eradication to increased case detection and treatment of
malaria (2). In addition to the official health care sector,
the success of this approach depends significantly upon
the general population. Consequently, malaria
morbidity and mortality, and the problem of
antimalarial resistance, are becoming increasingly
dependent upon the knowledge and practices of affected
individuals in malaria endemic countries.
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Previous studies have reported that the knowledge of
etiology, symptoms and treatment of malaria is
generally poor in the Americas and elsewhere in the
world (3-9). Furthermore, preventive measures (i.e.
chemoprophylaxis, mosquito netting) are not widely
used in these populations (4,5,9,10). Self-treatment of
malaria (often with antimalarials) is widely practiced
throughout the world (3,5,6,8,10-16). Among those
who do seek medical attention, there is often a delay of
many days before presentation (3,6).

Economics also contribute to the challenges of
malaria control. Malaria-endemic countries are largely
developing nations with limited financial resources. The
morbidity associated with malaria and the cost of
treatment can be important burdens. Economic
limitations contribute to the difficulties in malaria
control at the governmental level and for individuals
(3,5,8-10,13,16-19).

Guyana is located along the north-eastern coast of
South America. It is an English-speaking country with
an area of 215 000 km? and a population of approximately
770 000. The population includes people of East Indian
(49.5%) and African descent (35.6%) together with
Amerindians (6.8%) and people of other ethnic groups
(8.1%) (20). Sugar, rice and bauxite production account
for asignificant portion of the country’s gross domestic
product (GDP). Average monthly earnings are
approximately US$ 63. The majority of the population
has received a minimum of six years of formal
education and the literacy rate is estimated to be greater
than 80% (20,21).

The Anopheles darlingi malaria vector was largely
eradicated within Guyana by 1951 through widespread
DDT spraying and the distribution of chloroquine-
containing salt. Low rates of malaria infection persisted
until the mid-1970s when the incidence began to
increase (22). In 1998 there were 39 370 reported cases
of malaria (58.5% P. falciparum 41.5% P. vivax) in
Guyana with a calculated Annual Parasite Index (API)
of 52.1 (23). Guyana and Suriname have the highest
rates of malaria infection in the Americas (24). Maaria
was reported to be the second |eading cause of morbidity
in Guyana in 1996 (20). Although more than 80% of
Guyana's population lives along the coastal plain, the
majority of malaria infections originate in the interior
within the mining and logging communities (20-22).

The current malaria control program in Guyana
involves passive and active case detection together with
DDT spraying of dwellings in high risk areas (23). In
1998 the national budget for health serviceswas US$21.3
million (approximately 3.4% GDP) of which US$ 640
093 was alocated for malaria control (20,23). Guyana is
known to have chloroquine-resistant P. falciparum and
cases of resistant P. vivax have also been reported (25,26).

The aim of this community-based descriptive study
was threefold. We sought to describe the knowledge of
etiology and symptoms of malariain a study population
in Guyana. Furthermore, we examined the treatment-
seeking patterns of this population, and quantified the
socioeconomic impact of malaria infection on the
affected individual. There has not been an abundance of
research in this area within the Caribbean region. Thus,
it was felt this study would provide insight into the
efficacy of the current malaria control program in
Guyana, identify targets for future educational
campaigns, and provide guidance for existing programs
in the Caribbean, and elsewhere in the world. Region 2
was chosen as the study site because it has an above-
average incidence of malaria, and it has many schools
and public markets from which a future educational
campaign could be launched (23).

METHODS

Study area and population

The study was undertaken in Region 2, Guyana
(population 43 139). Region 2 (commonly referred to as
the Essequibo Coast) is one of ten regions in Guyana
and has the 6th highest incidence of malaria in the
country (APl 84.6) (23). The 3800 km? region extends
along the Atlantic Coast of Guyana to west of the
capital city Georgetown.

The population of Region 2 is English-speaking. It
isarural region, with the majority of individualsliving
in small towns along the coast. Agriculture, mining
and commerce are the main sources of employment in
theregion.

Region 2 is served by several different levels of a
state-funded health care system. There is one district
hospital which offers a full range of diagnostic and
medical services and there is one regional hospital
which offers basic medical and surgical services. There
are 11 heath centers throughout the region which
provide basic primary healthcare. There are also three
private clinics within the region. Approximately eight
doctors and 60 nurses work in the region. Diagnostic
tests for malaria are available only at the district
hospital, the regional hospital and the private clinics.

Study design and data collection

This community-based, descriptive study was
conducted from May 10 through June 6 1999.
Individuals with a prior malaria infection were
interviewed by a single investigator (C.B.) in the four
largest outdoor markets of Region 2. Individuals were
approached sequentially as they passed through the
center of the market. Informed consent was obtained
and individuals who had previously been infected with
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malaria were asked a series of open-ended and multiple
choice questions. The study protocol was approved by
the ethics committee of Queen’'s University Faculty of
Health Sciences. The interview was conducted in
English. There were 41 questions in total and the
interview lasted approximately fifteen minutes. The
questionnaire was divided into five sections:
demographic characteristics, knowledge of malaria,
prevention of malaria, number of previous malaria
infections and treatment of most recent malaria
infection. The original questions were modified after a
pre-trial of ten individuals. (A copy of the questionnaire
is available upon request.) Participants were read each
question in the questionnaire. No compensation was
offered to the respondents.

A total of 256 individuals with a previous malaria
infection were interviewed. Only four individuals
refused to participate in the study. 148 individuals were
excluded because their malaria infection occurred prior
to the past twelve months. This paper summarizes the
results obtained for those between the ages 16 and 65
who had a malariainfection in the past year (n = 108).

Data analysis

All statistical analyses were performed with
Microsoft Excel (Version 7.0, Microsoft Corporation)
and Statistical Analysis System software (SAS
Institute). The chi-square test was used to test for
significance among groups with regard to proportional
data. The Student’s t-test (parametric data) and the
Wilcoxon test (non-parametric data) were used to
compare group means. All group means are reported
with their standard deviation. A p value of <0.05 was
used to indicate statistical significance.

Sub-group analyses were performed for sex, education
(primary school vs. more than primary school),
occupation (mining vs. non-mining), marital status
(married vs. single), number of past infections (first
infection vs. multiple infections), initial treatment source
(self vs. clinic) and clinic used (public vs. private).

RESULTS

Characteristics of study population

The study population included 108 individuals, 87
(81%) men and 21 (19%) women (Table 1). The mean
age was 34.5 + 12.2 years. Mining was the most
commonly reported occupation (42%) with agriculture
and commerce the next most common occupations
(21% and 14%, respectively). The majority (61%) of
the population had completed primary school (six
years), with some individuals (22%) reporting post-
secondary education. There was no significant
difference in education among sub-groups.

Table 1. Characteristics of the study population (n =108)

Characterigtic Frequency or Mean
Gender Male 87 (81%)
Female 21 (19%)
Age (yr.) Study population 345(SD 12.2)
Male 33.3(SD 12.3)
Female 39.7 (SD 10.9)
Education Primary School 82 (76%)
> Primary School 26 (24%)
Occupation Mining 46 (43%)
Agriculture 23 (21%)
Commerce 16 (15%)
Lumbering 7 (6%)
Homemaker 6 (6%)
Other 15 (9%)
Marital Status Married 57 (53%)
Single 51 (47%)
Household No. of adults 29(Sb 1.7)
No. of children (<16 yr.) 2.4 (SD 2.4)

Knowledge of malaria

Mosquitoes were identified in an open ended question
as being the source of malaria by 94% of the population.
This was not found to vary significantly with gender,
occupation, education, or number of past malaria
infections. Sixty-one percent of the population stated
that mosquitoes were the only source of infection. The
majority of the population (77%) also believed that
mosquitoes transmitted malaria from one person to
another. Thirty-one percent of the population
incorrectly believed that malaria can be contracted by
drinking dirty water. This belief was not found to vary
significantly with gender, occupation, education or
number of past infections.

Fever (100%), headache (86%), chills (69%), rigors
(55%), vomiting (35%) and arthralgia (30%), were all
commonly reported symptoms of malaria (Figure 1).
The majority of individuals (87%) stated that
antimalarial tablets were the appropriate treatment for
malaria, while 18% of respondents felt that traditional
bush medicine was the only way to cure malaria. Sixty
percent of the population incorrectly believed that
women could not be treated with antimalarials when
pregnant. There was no significant difference in
responses between men and women. Of those who
believed that pregnant women could not take
antimalarial's, 55% felt that spontaneous abortion would
occur and 31% felt that congenital defects would result.

Prevention of malaria infection

Very few respondents took any form of
chemoprophylaxis. Twenty-six percent of the study
population stated that they had taken malaria
chemoprophylaxis in the past. Most of these individuals
received the antimalarials from an employer but not a
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Figure 1. Symptoms of malaria as reported by subjects interviewed at outdoor markets (n = 108).

single individual reported taking chemoprophylaxis
regularly. Men were more likely to have taken
antimalarials for prevention than were women (31% vs
5%, chi-square test, p = 0.01). Level of education,
occupation, or number of past infections did not
significantly influence use of chemoprophylaxis.

The majority of individuals (76%) used a bed net
but very few of these individuals (16%) reported
having their net chemically treated. Seventeen percent
of individuals reported having their home sprayed
with DDT in the past 12 months and a small
proportion (8%) of respondents reported having
screens on their windows.

Traditional bush medicines, primarily herbal drinks,
were commonly used to prevent malaria. Fifty-nine
percent of the study population reported using
traditional medicine to prevent contracting malaria.
This practice did not vary significantly with gender,
education, or occupation.

Number of past malaria infections

The mean number of past malariainfectionswas 12.1
+ 16.4 (Table 2). Four individuals (4%) reported having
had greater than 50 previous infections. On average,
men had significantly more infections than women
(13.7 £ 17.7 vs 5.4 = 6.2, Wilcoxon test, p = 0.047).
Occupation and education, were not found to be
significant factors in the number of past infections.

Treatment of last malaria infection

The mean time since the most recent infection was
6.7 £ 4.6 months. One third of the sample population
self-treated with antipyretics before seeking treatment
from the healthcare sector. Only 15% of the population
self-treated with antimalarials. Ninety-six percent of the
population eventually presented to a health care facility
for a diagnostic blood smear and treatment. The mean
delay to presentation was 6.3 £ 10.5 days. Delay to
presentation was not found to vary significantly with
gender, education, occupation, marital status, number of
past infections, or first source of treatment.

80% of individuals waited for longer than 1 day
before presenting to the health care sector. Forty-one
percent of this group said they had to wait for
transportation to be available, 36% of the group
waited because they were unsure about their
condition, and 15% delayed seeking treatment
because the symptoms were mild. Reasons for delay
to treatment were not found to be significantly
dependent upon gender, occupation, education,
number of past infections or martial status. However,
76% of individuals (13 of 17) who had never been
previously infected with malaria said they waited
before seeking treatment because they did not think
they had malaria, while only 28% of individuals who
had had previous infections waited for this reason
(chi-square test, p < 0.001).
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Of the 104 (96%) individuals who had a diagnostic
blood smear for their most recent infection, 48%
reported having P. falciparum and 45% reported having
P. vivax malaria infections. Miners were less likely to
have a diagnostic smear than non-miners (91% vs
100%, chi-sguare test, p = 0.018). Eighty-eight percent
of individuals had a blood smear done at a public clinic,
while 8% of the population had a smear at a private
clinic. Significantly more women went to a private
clinic than men (19% vs 6%, chi-square test, p =
0.048), and those who had never had a malariainfection
were more likely to go to a private clinic than those who
had previously had malaria (24% vs. 5%, chi-square
test, p = 0.017).

Treatment of the most recent malaria infection
involved antimalarial tablets in 100% of the cases.
Fourteen percent of individuals reported having an
injection to treat the infection while several others had
saline infusions, bush medicine or vitamins (9%, 2%
and 5%, respectively). The most commonly prescribed
antimalarials were quinine (65%), primaquine (47%),
chloroquine (26%), and sulfadoxine-pyrimethamine
(17%). Quinine was prescribed more frequently for P.
falciparum (75%) than P. vivax (53%) (chi-square test,
p = 0.021). Primaguine was prescribed more frequently
for P. vivax (59%) than P. falciparum (39%) (chi-square
test, p = 0.037). There was no significant difference in
treating P. falciparum (21%) or P. vivax (31%) with
chloroquine. There is thought to be 100% chloroquine-
resistant P. falciparum in Guyana (25).

Compliance was assessed by asking the following
three questions. How many days did you take
antimalarials for? How many days were you told by
your physician to take them for? and Did you finish all
the tablets prescribed? Based on the answers to these
questions, 92% of the population was found to have
been compliant with their antimalarial regimen. There
was no significant difference in compliance based on
gender, occupation, education, number of past
infections, marital status, quinine usage or public vs
private sector usage.

The nine non-compliant individuals were asked why
they ended their treatment prematurely. The most
common reason was adverse effects caused by the
antimalarials (8 individuals). Three individuals stopped
because they felt better and one individual reported that
he simply forgot to continue with the treatment.

Socioeconomic impact of last malaria infection

The mean duration of symptoms was 13.2 + 13.0
days. The mean number of lost employment days was
16.8 £+ 25.3 (Table 3). Duration of symptoms and
number of days off work was not found to vary
significantly with public vs private sector usage.

Table 2. Number of past malaria infections (n =108)

Group No. Past I nfections
Mean SD
Study population 121 164
Gender Male 137 17.7
Femal€e" 5.4 6.2
Occupation Mining 103 118
Non-mining 134 19.8
Education Primary 114 16.9
> Primary 141 14.7

*

Found to be significantly different (Wilcoxon test, p = 0.047).

However, there was a significant difference in time off
work between those who had P. falciparum (24.5 £ 33.2
days) and those who had P. vivax malaria (10.3 + 11.3
days) (Wilcoxon test, p = 0.005). The majority of
individuals with P. falciparum described a prolonged
period of weakness following their acute infection
which prevented them from returning to work.

The mean cost of diagnostic blood smears and
treatment was US $2.13 + 5.74. Although most
individuals (91%) went to a public facility for a blood
smear, not all of these people were able to obtain
antimalarial treatment at the public clinic as public
facilities periodically run out of supplies. Eighty-six
percent of the population obtained their tablets from a
public clinic, 8% from a private clinic, 7% from a
pharmacy and 3% from a co-worker. The only
significant factor influencing cost of treatment was
whether an individual went to a public or private clinic.
Those who went to a public clinic spent a mean US
$0.96 + 4.05, while those who went to a private clinic
spent US $13.74 + 6.92 (Wilcoxon test, p < 0.001).
Transportation was another sizable expense for the
population. The mean cost of transportation for
diagnosis and treatment was US $7.22 + 14.38.

DISCUSSION

Knowledge of malaria

The study population appears to be relatively
knowledgeable of the etiology, symptoms, and
treatment of malaria. The majority of the population
correctly identified mosquitoes as the disease vector.
Studies in Colombia and Nigeria found that the source
of malaria, and means of transmission, were largely
unknown (7,9). In asurvey of 300 women in Ethiopia,
only 17% of participants identified mosquitoes as the
source of malaria infection (5). However, not all
studies have reported a poor understanding of
etiology. Two studiesin Guatemala reported that more
than 90% of respondents recognized mosquitoes as
the malaria vector (12,27). In our study population
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Table 3. Employment lost (days) due to maaria infection (n = 108)

Group Employment Lost (Days)
Mean SD
Study population 16.8 253
Clinic visited Public 16.9 26.1
Private 202 220
Parasite species  P. falciparum® 245 332
P.vivax”* 10.3 11.3

*

Found to be significantly different (Wilcoxon test, p = 0.005).

there is still a significant number of respondents who
believe that malaria can be contracted by drinking
dirty water. One of the studies in Guatemala also
found this belief to exist in more than 50% of their
study population (27).

Our study population demonstrated a good
understanding of the symptoms of malaria (fever,
headache, chills and rigors). This is of obvious
importance in a malaria control program. Studies in
Guatemala and Nigeria have also reported greater than
80% recognition of malaria symptoms (9,11).

The majority of our respondents also correctly
identified antimalarial drugs as the treatment of choice.
Some individuals however, did state that traditional
bush medicines could cure malaria. This belief was also
reported in nearly 50% of a study population in
Guatemala (12). Our results also show that most
individuals believe that women should not use
antimalarials when pregnant or they risked abortion.
This misconception has been noted by other workers
(3,12). Foster has proposed that this belief exists in
many countries because the bitter taste of chloroquineis
associated with the bitterness of many traditionally-
used abortificants (3). This poses a problem in the
treatment of women with malaria. Nevertheless, the
level of knowledge of malaria in our study population
appears to be relatively good, and may be related to the
relatively good level of education and literacy of the
study population.

Prevention of malaria infection

Despite recognizing mosquitoes as the source of
malaria, very few individuals reported using any
consistent means of malaria prevention. While the
majority of individuals did report using a bed net, very
few nets had been chemically treated. One of the
Guatemalan studies also reported a high rate of use
(>70%) of bed nets (27). In our study, no individuals
reported using regular chemoprophylaxis. More than
half of the cohort used bush medicines, (usually bitter
drinks), to prevent infection. Thisis concerning as there
is very little documented medical experience with these
compounds. Despite the lack of proven preventive

measures, our study population was much more likely
to use bed nets than previously reported elsewhere.
Studies in Zimbabwe, Kenya and Ethiopia all reported
that less than 10% of respondents used a bed net (4,5,9).
This discrepancy may be explained by the relatively
good understanding of malaria etiology in Guyana and
that the Guyanese people may have more financial
resources to obtain nets. The annual GDP per capitais
greater in Guyana and Guatemala (US $768 and US
$1643) than in Zimbabwe, Kenya and Ethiopia (US
$295, US $271 and US $162) (28). The fact that very
few nets were chemically treated, suggests that this
more effective approach needs to be more widely
promoted by Guyanese health workers.

Treatment of last malaria infection

Self-treatment with antimalarials is reported to be
widespread in malaria-endemic countries. Foster
estimates that more than half of the world's
antimalarials are consumed outside the public health
sector (3). However, our results suggest that this is not
the case in Guyana, as only 15% of respondents self-
treated with antimalarials. While many individual s self-
treated at home with antipyretics before seeking
medical attention, 96% of the cohort did eventually
present to a health care facility. Studies in Guatemala,
Ethiopia, and Kenya found that more than 60% of
individuals self-treated (usually with antimalarials) and
did not seek medical attention (5,10,11,15). Several
workers have proposed that the reasons for self-
treatment include financial cost and accessibility
(3,5,14). The low rate of self-treatment with
antimalarials and the high level of use of the official
health sector in our study may be related to the fact that
treatment and medications are free at public clinicsin
Guyana and that the clinics are close to the homes of
most affected individuals. The majority of the
population in Region 2 lives within approximately ten
km of a health clinic. A handful of other studies have
also reported low rates of antimalarial self-treatment,
although this appears to be the exception and not the
norm (3,4).

The mean delay to seeking medical attention in our
population was comparable to results reported
elsewhere (6,8). Thisis of concern as a delay of even a
few days can be fatal in malaria infection, especially in
children (17). Many of our respondents delayed seeking
medical attention because transportation was not readily
available. Although there are many clinics in close
proximity to the towns of Region 2, individualsworking
in the interior often have to wait until they return home
to obtain health services. This was especially true
among those who contracted malaria while working in
the mines where access to health services is limited.
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More than one third of respondents waited for several
days before seeking medical attention because they did
not think they had a serious illness. Individuals who
were infected with malaria for the first time were
significantly more likely to delay for this reason than
were those who had been previously infected. This
suggests that symptom recognition may be aproblemin
individuals infected for the first time. Only a handful of
individuals delayed for economic reasons.

In a review article, McCombie reported that most
studies have found distance to health services and
financial cost to be the reasons for delay in malaria
treatment (6). While the length of delay in our study
was comparable to other reports, the reasons for delay
differed. We did not find that economic factors
contributed to delay in treatment seeking. This may be
explained in part by the fact that health services and
treatment are free in Guyana.

Rate of completion of antimalarial treatment
regimens is known to be poor throughout the malaria-
endemic regions of the world. Numerous studies have
found compliance rates to be low, particularly in
regimens involving quinine (6,17,29-32). However,
there have been reports in which compliance has been
upwards of 70% (4,5,11,29,33). The limiting factor in
amost all of these studies has been the fact that
compliance has been assessed through subjective means
such as patient interviews. Nevertheless, non-
compliance is awidely acknowledged problem.

Non-compliance with antimalarials has been found
to be related to four factors: adverse effects, early
resolution of symptoms, saving of tablets for future
use and inadequate dosing instructions (4-8,17,29-
31,33,34). The relatively high level of compliance in
our study may be attributed to the good level of
knowledge of the respondents and the fact that the
public health system provides treatment at no cost.
Consequently there is no financial incentive to stop
treatment prematurely in order to save tablets for
future use. There were not found to be any statistically
significant predictors of compliance. With the
exception of one individual, all of the non-compliant
individuals reported stopping their medication because
of adverse effects. One third of individuals stopped
prematurely because they felt better, and no
individuals stopped in order to save the medication for
future infections. Two other studies have reported
compliance rates comparable to ours. In Guatemala,
interviews with 3148 individuals found a compliance
rate of 80% (11), while a compliance rate of 93.7%
was found in a series of 300 women in Ethiopia (5).
Antimalarials were provided at no cost to the
population in Guatemala while most individuals in
Ethiopia did pay for treatment. Although our

compliance rate is likely to be artificially high due to
recall bias (a recognized limitation in compliance
assessments), the rate does appear to be greater than
most other studies, in which the same bias would have
been present.

Socio-economic impact of last malaria infection

The mean duration of symptoms and lost work due
to malaria infection was approximately two weeks in
our study. Individuals who had been infected with P.
falciparum described a period of prolonged weakness
and fatigue after the acute infection, causing them to
miss significantly more work than those infected with
P. vivax. Despite the widely held belief that private
clinics offer better treatment, there was no significant
difference in outcome noted between individuals who
used public versus private clinics. However,
individuals treated at private clinics paid significantly
more for treatment than those treated at public clinics.
Although treatment is free at public clinics,
individuals occasionally had to purchase medication
elsewhere if the clinic had run out of supplies.
Transportation to seek medical care was also a
significant expense for the study population. This is
surprising as the majority of the population lives in
close proximity to health services. During the
interviews it was observed that many respondents
went to clinics in towns other than their own. Some
individuals even reported travelling 90 km to the
capital city Georgetown, when there were malaria
diagnostic and treatment services available minutes
away from their home. Many of these individuals
traveled to larger centers where they believed they
would receive superior medical care. The expense
associated with transportation and treatment for
malaria can be significant, representing 10-20% of
average monthly earnings.

In light of the significant economic cost of malaria,
many governments are beginning to implement user
fees for the treatment of malaria (3). In many countries,
the population self-treats or uses private clinics
because medications are frequently unavailable at
public clinics (5,14). Other authors report that self-
treatment rates are high because of the inconvenience
and inaccessibility of public health services (3,5,16).
Nevertheless there is a common theme throughout the
literature: rising costs of malaria treatment result in
decreased utilization of medical services, increased
rates of self-treatment and decreased compliance
(3,5,8,9,16,17,19). The relatively low level of self-
treatment and good compliance rates found in our study
may be explained by the wide accessibility of public
health servicesin Guyana and the fact that medications
are free at public clinics.
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Summary

Theresults of our study must beinterpreted in light of
study limitations. Although our study was conducted in
public outdoor markets the study population may not be
representative of the general population. In particular,
children, the population at greatest risk for morbidity
and mortality is not represented. Furthermore, only 19%
of our cohort were female. However, the majority of
malaria infections in Guyana are known to occur in
middle aged males working in the bush (20), and
therefore our study population is representative of the
burden of disease in Guyana. Another study limitation
is the fact that questions about the most recent malaria
infection rely on memory and recall of the respondents.
This is especially true in the questions concerning
compliance. However, the results found in our study
may be compared to previous studies which were also
limited by the same factors (4-6,11,17,29-33). As our
study only included survivors of malaria infection, our
results may be biased and therefore should be applied to
the general population with caution. Finally, as our
sample included 108 individuals, small numbersin sub-
groups limited the power of our analyses.

In summary, the study population appears to be quite
knowledgeable of the etiology, symptoms, and
treatment of malaria. Patterns in treatment seeking and
compliance suggest that the close proximity to health
services and low cost are significant strengths of the
Guyanese system. However, individuals working in the
interior often have to wait several days to return to the
coast where health services are widely available. The
benefits of providing antimalarials at no cost (i.e.
increased use of official health care sector, increased
compliance and increased knowledge of etiology and
symptoms) suggest that other countries should consider
this as a means of decreasing malaria morbidity and
mortality. In the study population there is a place for
future education about prevention of malaria (especially
bed nets), the benefits of early treatment and the
treatment of pregnant women. More research is needed
in the future to further investigate the role of economics
in the treatment of malaria in Guyana.
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