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INTRODUCTION

Global health initiatives and the increasing
availability of resources from donors should lead
to a reduction in the high morbidity and mortal-
ity of malaria (Yamey, 2004). However, malaria
exists in the context of complicated human sys-
tems, behaviors and environments, and a lack
of consideration of any one component can in-
fluence what is achieved (Heggenhougen et al,
2003). In the past, malaria control (MC) programs
have mainly focused on microbiology at the ex-
pense of the human element, or have relied on
simplistic campaigns based on assumptions that
community ignorance is the primary explanation
for risk behaviors. Gender norms, poverty, harm-
ful customs, isolation, joblessness, mobility, oc-
cupation, environmental degradation, and
marginalization can lead to sub-optimal commu-
nity practices, while uneven policy implementa-
tion and poorly-trained or unmotivated health
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staff, as well as increasing use of the private
sector for health services can compromise treat-
ment programs (Foster, 1995; White et al, 1999;
Breman, 2001). MC programs must consider the
broad, complex and interrelated factors that in-
fluence human behavior, especially now that
malaria control is theoretically within reach of
even the poorest countries through the availabi-
lity of insecticide treated bednets and highly ef-
fective antimalarial drug combinations (White et
al, 1999), with the assistance of The Global Fund
to Fight Aids, Tuberculosis and Malaria (http://
www.theglobalfund.org).

Having effective tools for malaria control
means nothing unless they are embraced and
fully understood by both community and health
providers. Bednets may not be used, for ex-
ample, if they interfere with traditional sleeping
customs, or cannot easily be hung in outdoor
settings where farmers stay on a seasonal ba-
sis. Regular insecticide treatment of nets requires
multi-sectoral collaboration and reliable distribu-
tion systems that stretch the capacity of some
communities. Population mobility, control of
household expenditures, as well as poverty it-
self, have clear implications for bednet and dip-
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ping programs (Heggenhougen et al, 2003). As
noted in a recent review of social science con-
tributions in malaria control behavioral research
(Williams and Jones, 2004), there is still little un-
derstanding of community or provider rationales
for drug use. Many studies are developed with-
out a trained social scientist and many lack meth-
odological rigor, but there is a growing literature
that illuminates the influence of structural and
sociocultural factors. Flexible research ap-
proaches are needed to investigate a range of
possible explanations for risk factors. Policy and
practice need to be informed by robust, multi-
disciplinary investigations that bring together
complex, often inter-connected, dynamics
(Heggenhougen et al, 2003; Williams and Jones,
2004).

In 1991 a peak in malaria incidence, with
around 5,000 deaths, accompanied by wide-
spread multi-drug resistance (Schuftan, 2000;
Ettling, 2002), led Vietnam’s National Malaria
Control Program to launch a new approach. This
comprised national distribution of free anti-
malarials – especially artemisinin – and bed-nets,
twice-yearly home insecticide spraying, local
microscopic diagnosis, treatment and commu-
nity education (Hung et al, 2002). The program’s
implementation coincided with the transition to
a more decentralized health system and a modi-
fied market economy, with important implications
for malaria control. Decentralization offers new
opportunities for communities to contribute ac-
tively to the solution of health and development
concerns, but it puts pressure on provinces with
low levels of human and financial resources. New
user fees led many Vietnamese to self-treat or
consult local drug vendors, creating a cycle of
declining revenues in poor provinces, resulting
in staff absences and over-reliance on drug sales
for profit (World Bank, 2002). Declines of 60%
in malaria cases and in deaths/case by 90% from
1990-1997 (World Bank, 2002) are attributed
partly to the massive private sector production
and widespread availability of artemisinin and its
derivatives. Although apparently effective in re-
ducing the malaria burden of disease, the
artemisinin drugs were often of uncertain qual-
ity and used in insufficient doses to completely
eradicate malaria parasites (Cong et al, 1998;
WHO, 2000; Bloland, 2001). This situation, to-
gether with weaknesses in compliance by pub-
lic providers with the National Malaria Treatment

Guidelines, has undermined rational antimalarial
therapy and poses risks for malaria persistence
and drug resistance (Bloland, 2001; World Bank,
2002).

About 35 million people live in malaria en-
demic areas in Vietnam, where vectors flourish
amid the greatest poverty, worst services and
lowest health status, ie, among remote popula-
tions, ethnic minorities, unregistered migrants
fearful of official sanctions, and the along bor-
ders with Cambodia and Lao PDR. Little is
known about community beliefs and behaviors,
particularly in ethnically-diverse settings. A des-
criptive cross-sectional study in Son La and
Nghe An Provinces, along the border with Lao
PDR (Khai et al, 2000), found that over half of
village-level personnel involved in malaria con-
trol had mistaken concepts about environmen-
tal conditions for malarial mosquitos, nearly one-
quarter did not know mosquitos transmit ma-
laria, and only 72% knew that patients are
sources of disease transmission. Most also made
mistakes in diagnosis and treatment. Among the
community members interviewed, 59% did not
know the causes of malaria. Only 69% of adults
regularly slept under mosquito nets, 68% had
purchased medicine to cure malaria (25% used
forest herbs) and just 40% referred patients to
health facilities for cure.

An understanding of the specific circum-
stances of each endemic zone with appropriate
documentation could be used to modify the stan-
dard national MC program in order to reduce
malaria incidence, and to prevent the emergence
and spread of multi-drug resistant malaria (Rid-
ley, 1997; Bloland, 2001; Yang et al, 2003;
Heggenhougen et al, 2003). Epidemic multi-drug
resistant malaria threatens isolated communities
and the wider population in a country facing
many health and development challenges.

In 2002-2003, the central province of Ninh
Thuan had one of the country’s highest rates of
confirmed cases of malaria. The population of
549,000 includes several ethnic minorities, one
of whom (Raglai) inhabits zones at particular risk
for malaria. The National Institute of Malariology,
Parasitology and Entomology (NIMPE), Hanoi, in
collaboration with the University of Melbourne,
Australia, and the Walter and Eliza Hall Institute
of Medical Research (Melbourne), undertook a
3-pronged investigation. This consisted of 1) the
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evaluation of drug resistance (in vivo and in vitro),
2) evaluation of the use of new malaria guide-
lines (through pre- and post-test training of
health workers and private drug sellers), and 3)
community knowledge and health-seeking be-
haviors [through a ‘Knowledge, Attitudes and
Practices’ (KAP) survey]. This paper reports on
the community KAP survey.

MATERIALS AND METHODS

This cross-sectional study, undertaken from
June - December 2003, aimed to contribute to
the development of culturally-appropriate infor-
mation materials for the Raglai ethnic minority
population by assessing KAP related to malaria
and its treatment. It utilized a face-to-face struc-
tured questionnaire with 29 questions. The
sample was drawn from two of Ninh Thuan
Province’s four districts, selected because their
population is predominantly Raglai. The same
rationale explained the choice of 3 communes
per district (typically comprising about 6 com-
munes) and 2 villages per commune (typically
comprising 6-10 villages). In each of the 12 se-
lected villages, comprising 40-80 households per
village, 30 households were chosen randomly
from lists by starting at a point marked with eyes
closed, and identifying successive names ac-
cording to an interval (eg, every 2nd or 3rd) de-
rived from the ratio between 30 and the total
number of households.

For each household, 3 individuals were in-
vited from among those present during late af-
ternoon and evening, and included: head of
household, one other adult, and a teenager
(aged 10-19 years). Everyone invited agreed to
participate, as is normal in Vietnam. While an
open method of questioning was used for most

questions, the six field researchers also urged
respondents to answer in full by asking, “is there
anything else?” For questions about preferred
education methods, researchers showed real
materials and/or described a series of alterna-
tives. All respondents were able to speak the
Vietnamese language sufficiently to answer
questions. Data were entered into a computer
and descriptive statistics were used for tabular
presentation of the findings. The study design
was approved by NIMPE’s Human Research Eth-
ics Committee for Medical-Biological Research,
and the Human Research Ethics Committee of
the Walter and Eliza Hall Institute of Medical Re-
search. The study was funded by The Atlantic
Philanthropies, an independent not-for-profit or-
ganization.

RESULTS

A total of 1,080 individuals from 360 house-
holds completed the survey, with a mean age of
33 (range 10-68 years), and sex ratio of 44%
male to 56% female.

Knowledge about transmission, symptoms, pre-
vention and treatment

As can be seen in Table 1, nearly 73% cor-
rectly identified that malaria is transmitted by
mosquito bites, though wrong answers were also
recorded. Most people correctly identified fever
as a symptom of malaria infection, though there
was some ambiguity about other symptoms. It
should be noted that the word for “malaria” in
Vietnamese includes the word for “fever”.

Responses about malaria prevention and
treatment are found in Table 2. Most participants
correctly identified at least one effective preven-
tive measure, though a substantial number men-
tioned less or ineffective ways. Over 84% claimed

Table 1
Knowledge about transmission and symptoms of malaria (more than one answer permitted).

Cause/s No. (%) Symptoms No. (%)

Mosquitoes 784 (72.6) Fever 891 (82.5)
Flies 8 (0.7) Chills 696 (64)
Dirty water 54 (5) Sweating 255 (23.6)
Ghosts 1 (0.09) Head/body ache 681 (63.1)
Weather 55 (5.1) Vomiting 78 (7.2)
Other 17 (1.6) Other 27 (2.5)
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to sleep under a bed-net regularly, but in fact
just 66% resided in households with the mini-
mum recommended number of nets (1 net per 2
people). When asked what they would do first
when they get malaria, most stated they would
go to the public commune health center. Others
said they would self-treat by purchasing drugs
from private vendors.

Perceptions and preferences for malaria educa-
tion

Respondents cited a number of sources of
malaria education, including health staff (71%),
television and radio (over 33% each), mass or-
ganizations, such as the Vietnam Women’s Union
(26%), and teachers (9.5%). Although most
speak Vietnamese, many are not literate, and
73% said they preferred malaria education to
utilize the Raglai language. In answer to which
education method made it easiest to understand
malaria control, respondents identified posters

(28%), videos (21%), radio (18%), public meet-
ings with health staff (17%), and home visits
(12%). Table 3 summaries preferences among
the 5 types of educational materials shown to
them, and opinions about which type of com-
munity campaign is most effective for malaria
education (from a list of possible approaches).

DISCUSSION

Ninh Thuan Province, where the study was
conducted, continues to experience relatively
high rates of malaria, with confirmed cases
among the highest in Vietnam over the past two
years. These high rates led the research team
to expect the KAP survey to reveal poor com-
munity knowledge and sub-optimal practices.
This was not borne out by the findings. By com-
parison to results from an earlier study in Son
La and Nghe An Provinces (Khai et al, 2000),
respondents overwhelmingly answered know-

Table 2
Knowledge about prevention and self-reported treatment practices.

Malaria prevention No. (%) First action for illness (malaria) No. (%)

Use bed-net 814 (75.4) Go to commune health center 866 (80.2)
Use insecticide-treated net 515 (47.7) Self-treat (buy drugs) 201 (18.6)
Take drugs as prophylaxis 231 (21.4)
Use repellent 39 (3.6)
Use cream 8 (0.7)
Make a smoky fire 86 (8)
Other 53 (4.9)

Table 3
Views on educational materials and effective education campaigns.

Preferred educational material No. (%) Most effective community No. (%)
campaign

Leaflet 139 (13) IEC campaigna 18 (1.7)
Poster 347 (32) Billboard 25 (2.3)
Flipchart 81 (8) Distribution of leaflets 173 (16)
Video tape 265 (25) Posters 79 (7.3)
Radio 225 (21) Meetings 215 (20)
Other 12 (1) Home visits 103 (9.5)
No response 11 (1) Loudspeakers 183 (17)

Public film 274 (25)
No response 10 (0.9)

aInformation, Education and Communication (not described to respondents)
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ledge questions correctly, and reported very high
levels of adherence to recommended practices,
including sleeping under bed-nets and seeking
treatment from the health center for suspected
malarial disease. Although nearly one-fifth re-
ported purchasing drugs from vendors for self-
treatment of malaria, it is questionable whether
this (admittedly risky) practice could explain
malaria persistence. It is useful to know about
this specific practice, as well as the fact that this
community has been exposed sufficiently to pre-
vious campaigns to have acquired basic know-
ledge, though it might prefer future campaigns
to be conducted somewhat differently in terms
of materials, approaches, and language content.

In our view, the findings are of limited value
because of the lack of detail about and corrobo-
ration of self-reported adherence to preventive
actions and health-seeking behaviors. Anecdotal
evidence suggests there are deficiencies in these
important practices, but the study design did not
permit us to explore these.

The KAP survey is typically used for docu-
menting community characteristics that explain
health risks, particularly in order to illuminate a
lack of knowledge leading to risky or sub-opti-
mal practices that theoretically can be addressed
by “Information, Education and Communication”
(IEC) campaigns. They are of limited validity if
not grounded upon an initial, qualitative phase,
and corroborated through other methods. If the
wrong questions were asked, results may be
misinterpreted, leading to inappropriate pro-
grammatic responses. This survey did not com-
prehensively cover potential influences on ma-
laria risk and we are left with important ques-
tions.

 First, are people reporting what they actu-
ally do when they (think they) have malaria, or
what they know they should do? Indeed, given
that individuals cannot know they have malaria
before diagnosis by a health worker, the ques-
tion itself may be problematic. Second, even if
they do seek care at a health center, we are not
told whether they completed the treatment.
Ambulatory patients are required to visit the
health center in person to be observed taking
medication by mouth, which obviously imposes
time and transport burdens, unless the center is
near-by. Anecdotal evidence suggests a sub-
stantial proportion fail to complete the full course,

let alone return for follow-up monitoring. Review
of treatment cards, and interviews with village
and commune health staff, would have provided
a means of triangulating this information. Third,
although the national program provides free
drugs, does the community realize this, and do
they receive the drugs free? Fourth, do people
regularly use intact insecticide impregnated bed-
nets, including when sleeping in the open (a
regular practice in this region where families may
work away from home for prolonged periods,
often residing in forested malarious areas)?

A more flexible research model would be
particularly appropriate in this situation where
data are lacking; a less structured tool also
stands a better chance of illuminating the social
context (Yach, 1992; Milburn, 1996). It is often
wrongly assumed that KAP surveys are qualita-
tive; they are not. The development of these
structured tools is too often based upon un-
tested assumptions, rather than evidence about
the possible range of community beliefs and
practices. Agyepong and Manderson (1999) ar-
gue that truly qualitative methods, such as ob-
servation, individual semi-structured interviews,
or focus group discussions, are vital foundations
for exploratory investigations at the community
level, and should precede and underpin popula-
tion-level approaches, such as KAP surveys.
Qualitative tools clarify local terminology, as-
sumptions, practices and health beliefs. They
reveal the individual experiences of illness and
health-seeking practices, as well as the per-
ceived obstacles to recommended practices
(such as completion of treatment), which
broaden the understanding of outside research-
ers. Analysis of this qualitative information en-
ables decisions to be made about the question
content, range and phraseology for the struc-
tured survey. The KAP survey reported here
would have been strengthened if this approach
had been taken, thus permitting additional, care-
fully constructed questions about individual prac-
tices and perceptions.

The great advantage of a KAP survey with
a representative sample is its capacity to docu-
ment the proportion who believe or act in par-
ticular ways on a population basis. However, KAP
results will be useless for health programming
unless the right questions have been asked.
Given the complexities of malaria control, and
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the large number of potential influences on be-
havior and exposure, multi-disciplinary methods,
including situation analyses (Agyepong et al,
1995; WHO 2003), that collect biomedical data
as well as information about health providers and
the community, are more likely to produce find-
ings that can inform policy and program devel-
opment in Vietnam and elsewhere (Williams,
Jones, 2004). Implementation of strategies for
early malaria diagnosis and utilization of effec-
tive malaria treatment regimes will require a
greater understanding of, and engagement with,
the communities at risk.
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