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ABSTRACT 

Introduction: Early detection and case management remain the main 
strategies in malaria control programme (MCP) in a low endemic area 
such as in Java Island, Indonesia. These strategies require an 
understanding of the community’s care-seeking behaviour in relation to 
the various health services. Since most malaria cases in Java are diagnosed 
at home by the village malaria workers (VMWs), this study aimed to 
examine the user-provider interface in early detection and case 
management of malaria, particularly the interaction between the clinical 
malaria patients and the VMWs.  

Methods: The number of blood slides examined and the laboratory results 
over a 20-year period were retrieved from the routine malaria surveillance 
system. The population at risk of malaria and the rainfall data were 
obtained from secondary sources. In addition, age, sex, malaria species, 
types of drugs, drug and dosage and time lapse between slides taken and 
examined were recorded from the malaria registers at the three endemic 
health centres from 1994-1998. The quality of diagnosis was examined 
by re-reading 153 slides at the Faculty of Medicine, Gadjah Mada 
University. Prior to using rapid assessment procedures (RAP), we 
proposed 11 criteria and applied these to 15 published RAP studies in 
health. For each of the papers, two authors assessed the adequacy of 
information provided independently. Using the criteria as a guideline for 
developing a protocol, a RAP study of malaria was thereafter carried out. 
Data were retrieved from 38 free-listings, 28 in-depth interviews, seven 
focus group discussions and unstructured observation. A qualitative 
thematic content analysis was applied. Finally, based on the RAP results, 
a one-year longitudinal study of care-seeking behaviour of all clinical 
malaria cases treated by the VMWs was conducted in Mlonggo II area. 
Age, sex, daily actions and date of consultations were recorded by all 
VMWs in a diary that covered prior all contacts between the patients and 
the VMWs. Also, 24 interactions between the VMWs and the patients 
were audiotaped.  

Results: The incidence of malaria during the 1990s fluctuated, albeit at 
the lower level than that of the 1980s, and it reached a peak (3.5/1000 
population) during an outbreak in 1996-97. There was no clear 
association between the El Nino phenomenon and incidence of malaria. 
The incidence was almost twice as high in children <15 years than in 
adults (15+ years). In <5 year old children the risk of P. vivax malaria 
was higher than the risk of P. falciparum. Comparisons between active 
and passive case detection (ACD and PCD) showed that almost 60% of 
10, 493 confirmed malaria cases in Jepara were identified from ACD. 
ACD also detected significantly higher percentage of P. falciparum 
gametocyte infections than PCD (14.7% vs. 5.7%). The duration 
between slides taken to examination was however longer for ACD than 
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for PCD (2.3 vs. 1.1 days). Applying the criteria to the published RAP 
studies, it was found that information was limited to address subjectivity, 
staff and ethics criteria. In Jepara, malaria (known as katisen or panas tis) 
was considered a common but minor illness. This was also reflected by 
the most common action taken by the patients, i.e. not doing anything. 
However, when the illness was perceived as important, the community 
had a good access to different health care providers. Eighty seven percent 
of cases had been treated by the VMWs on day four of the illness period. 
On day two, the proportion not treated was significantly higher in male 
than in female cases (60.7% and 54.6%; p 0.01) and in those <15 years 
of age compared with those 15+ years (71.3% and 56.9%; p<0.001). 
Insufficient understanding of malaria signs and symptoms likely leads to 
delay in illness recognition and treatment. Interactions between the 
VMWs and the patients were mostly focused on medical tasks, and low 
compliance with treatment was a common concern of the VMWs in the 
interaction.  

Conclusion: El Nino phenomenon was not associated with an epidemic in 
Jepara. A possible association between age and the risk of P. vivax 
malaria needs further investigation. In this decentralised health care 
system, ACD should be continued in a focus endemic area and therefore, 
efforts to retain the VMWs should be considered. This research showed 
similar findings between the RAP study and the longitudinal study. A 
consistent gap was found between the common understanding and the 
biomedical description of malaria. The performance of the VMWs 
supports the MCP through early contact with clinical malaria patients. 
Visits of VMWs within four days of symptom recognition appear to be 
the ideal situation for both the programme and the community. If case 
management continues to be the main strategy in MCP in this low 
endemic area, the emic perspective of the people must be well integrated 
to improve home treatment. Likewise, simple interventions to strengthen 
the role of VMWs in home management should be conducted. 

 
Key Words: malaria control programme, early diagnosis, case 
management, rapid assessment procedures, user-provider interface, 
Indonesia  
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GLOSSARY AND DEFINITIONS  

Active case detection 
(malaria) 

Health workers visiting each household 
periodically and taking blood slides from 
those suspected of having malaria  

Annual Blood 
Examination Rate 

The number blood slides examined per 
100 person per year 

Annual Parasite 
Incidence 

The number of blood slides positive for 
malaria parasite per 1000 population per 
year 

Anthropophilic Pertaining to an insect’s preference for 
feeding on humans even when non-
human hosts are available 

Case study research An empirical inquiry that investigates a 
contemporary phenomenon within its 
real-life context, especially when the 
boundaries between phenomenon and 
context are not clearly evident 

Compliance Health-related behaviour that abides by 
the recommendations of a doctor, other 
health care provider, or investigator in a 
research project 

Convenient sampling A strategy of sampling by convenience 

Credibility The extent to which the findings are 
credible to the constructors of the 
original multiple realities 

DALY A measure of the burden of disease on a 
defined population and the effectiveness 
of interventions. DALYs are calculated 
using a “disability weight” (a proportion 
less than 1) multiplied by chronologic 
age to reflect the burden of the disability. 

Double-blind 
procedure 

A procedure in which the two examiners 
kept ignorant of the results  

Emergent design A design that remains sufficiently open 
and flexible to permit exploration of 
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whatever the phenomenon under study 
offers for inquiry 

Emic The insider’s perspective on reality 

Endemic  The constant presence of a disease or 
infectious agent within a given geo-
graphic area or population group 

Environmental 
management 

Naturalistic control of the vectors by 
modifying the habitat to discourage their 
establishment and proliferation, without 
damaging other organisms in that 
environment 

Epidemiological 
investigation 

Take blood samples from four to five 
surrounding households of the positive 
malaria case 

Epidemics The occurrence in a community or 
region of cases of an illness, specific 
health-related behaviour, or other health-
related events clearly in excess of normal 
expectancy 

Eradication Achievement of a status whereby no 
further cases of a disease occur anywhere, 
and continued control measures are 
unnecessary 

Etic  The opposite of emic 

Exophilic The habits of spending the greater part of 
the gonotrophic cycle out of doors 

Focus group discussion A group discussion designed to obtain 
information on participants’ beliefs and 
perceptions on a defined area of interest 

Free-listing Ask respondents to list as many items as 
they can think of in a particular domain 

Holoendemic A perennial transmission of high degree 
resulting in a considerable degree of 
immune response in all age groups, but 
particularly adult  
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Hyperendemic Intense but seasonal transmission when 
the immunity is insufficient to prevent 
the effect of malaria in all age group 

Hypoendemic Areas where there is little transmission 
and the effects of malaria on the general 
population are unimportant 

Incidence The number of persons falling ill, during 
a given period in a specified population 

In-depth interview An interview aimed to intensively 
investigate a particular topic in order to 
gain as complete and detailed an 
understanding as possible of the topic at 
hand 

Infant mortality rate A measure of the yearly rate of deaths in 
children less than one year old. The 
denominator is the number of live births 
in the same year 

Kappa A measure of the degree of non-random 
agreement between observers or 
measurements of the same categorycal 
variable 

 
Life expectancy 

 
The average number of years an 
individual of a given age is expected to 
live if current mortality rates continue to 
apply 

Malariometric survey Investigation in selected age-group 
samples in randomly selected localities to 
assess malaria endemicity; uses spleen 
and/or parasite rates as measure of 
endemicity 

 
Mass Fever Survey A special survey conducted when: (a) an 

infant malaria case is detected or (b) there 
is a monthly parasite incidence >3 per 
1000 population for two consecutive 
months prior to the MFD, or a two-fold 
increase in the monthly parasite 
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incidence as compared with the 
preceding month 

Maximum variation Purposefully selecting a wide range of 
variation on dimensions of interest 

Natural history of 
disease 

The course of a disease from onset 
(inception) to resolution. 

Negative predictive 
value 

The percentage of people with a negative 
test who do not have the disease 

Observer bias Systematic difference between a true 
value and that actually observed, due to 
observer variation 

Outbreak An epidemic limited to localized increase 
in the incidence of a disease 

Parasite rate A measure of malaria prevalence which 
evaluate the proportions of persons in a 
given community who harbour the 
malaria parasites in their blood 

Passive case detection 
(malaria) 

Taking blood smears from people 
suspected of having malaria who attend 
health care facilities  

Positive predictive 
value 

The percentage of people with a positive 
test result who actually have the disease 

Presumptive treatment Treatment given to clinical malaria cases 

Prolonged engagement The investment of sufficient time to 
achieve certain purposes 

Radical treatment Treatment given to confirmed malaria 
cases 

Rapid Assessment 
Procedures 

Characterised by a relatively narrow focus 
on a specific health or social program, 
small samples of key informants and 
other respondents, a short period of field 
research, interview guides that direct 
research to specific topics, and multiple 
methods of data collection 
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Roll Back Malaria A global partnership to half the world’s 
malaria burden by 2010 

Sensitivity A measure of the probability that any 
given case will be identified by the test 

Specificity A measure of the probability of correctly 
identifying a non-diseased person by a 
test 

Slide Positive Rate The percentage of slides positive for 
malaria parasite of the total number of 
slides 

Spleen rate A term used in malaria epidemiology to 
define the frequency of enlarged spleens 
detected on survey of a population in 
which malaria is prevalent 

Subjectivity Sensitivity and integrity of the researchers 
themselves 

Time lapse Time lapse between slides taken, slides 
examination, and treatment 

Triangulation The combination of methodologies in 
the study of the same phenomena or 
programs 

Unstable malaria A term used in malaria epidemiology 
referring to the amount of transmission 
within a community which varies from 
year to year 

Unstructured 
observation 

An observation in which the observer 
takes the position of an on-looker, rather 
than a participant observer. Those being 
observed know they are being observed, 
but the “what” to be observed in only 
very broadly defined 

  

Many of the definitions are from Last (2001) and Patton (1990). 
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ABBREVIATIONS 

 
ABER Annual Blood Examination Rate 

ACD Active Case Detection 

API Annual Parasite Incidence 

DALY Disability Adjusted Life Years 

DDT Dichloro Diphenyl Trichloroethane 

DHO District Health Office 

EPID Epidemiological Investigation 

FGD Focus Group Discussion 

GDP Gross Domestic Product 

HIV/AIDS Human Immunodeficiency 
Virus/Acquired Immune Deficiency 
Syndrome 

MCP Malaria Control Programme 

MFS Mass Fever Survey 

MOH Ministry of Health 

PCD Passive Case Detection 

RAP Rapid Assessment Procedures 

RBM Roll Back Malaria 

SPR Slide Positive Rate 

UNDP United Nations for Development 
Program 

UNICEF United Nations Children’s Fund 

USA United States of America 

USSR United States of Soviet Republic 

VMW Village Malaria Worker 

VOC Vereniging Osst Indische Compagnie 
(Royal East Indian Company) 

WHO World Health Organization 
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 1. MALARIA 

 
 
 
 

1.1 The disease 

Malaria, taken from the Italian word “mal’aria” (bad air), has 
been known for 4000 years, but the disease has been recognised 
and feared only during the last 2500 years. However, it is only 
in the past 150 years that all-important events have occurred in 
the history of malaria (Majori, 2000).  

In the eighteenth century, malaria was believed to be caused by 
foul air that was common near marshy areas. This belief 
prevailed until the next century, when Golgi identified three 
species of parasites of the genus Plasmodium in 1880 (i.e. P. 
falciparum, P. vivax, and P. malariae). It took another 40 years 
until Stephen discovered P. ovale in 1922. Among these four 
types, P. falciparum is responsible for the most severe mani-
festations of the disease. In humans, malaria can only be 
transmitted by the anopheline mosquitoes. Approximately 40 
species of Anopheles mosquitoes are of major importance 
worldwide. 

The clinical features of malaria are mostly characterised by 
regular paroxysms of fever, with virtually no symptoms in 
between. Prior to the first malarial paroxysm, the patient may 
have experienced prodromal symptoms such as malaise, fatigue, 
headache, dizziness, pain or aching in the chest, back, 
abdomen, joints and bones, anorexia, nausea, vomiting, a 
sensation of cold water trickling down the back and slight 
fever. Three stages are used to describe the sequence of clinical 
manifestations in each attack, i.e. the cold stage, the hot (flush 
phase) stage, and the sweating stage. In the cold stage, the 
patient shivers violently while the core temperature is high. 
This lasts for 15-60 minutes before the patient feels warm and 
the hot stage begins. For 2-6 hours, the patient is terribly hot 
with a severe throbbing headache, palpitations, tachypnoea, 
prostration, postural syncope, epigastric discomfort, nausea and 
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vomiting. The patient also feels thirsty and may become 
delirious. In the sweating stage, the fever declines over the next 
2-4 hours followed by disappearance of symptoms and 
exhaustion. The total duration of a typical attack is 8-12 hours. 
The intervals differ according to types of Plasmodium, i.e. 48 
hours for P. falciparum, P. vivax, and P. ovale and 72 hours for 
P. malariae (Warell, 1985).  

 

1.2 The public health significance of malaria 

Entering the 21st century, malaria still stands out as the most 
important infectious disease globally, despite all efforts to 
contain the disease since 1820, when Pelletier and Caventou 
(France) isolated the alkaloids quinine and chinchonine from 
the bark of Chichona. At present, the disease is endemic in 
about 100 countries and territories in the world, and it 
threatens 2400 million (>40%) of the world’s population. The 
number of incident cases of malaria is estimated to be 300-500 
million/year. During the period from 1982 to 1997, on average 
25 million malaria cases were reported annually to the WHO 
(WHO, 1999a; 1999c).  

In concert with pneumonia, tuberculosis, diarrhoea, measles 
and HIV/AIDS, malaria causes 90% of the deaths from 
infectious diseases (WHO, 1999b). Annual malaria mortality 
varies from 1.5-2.7 million. It kills about 3000 people each day 
and approximately every 30 seconds a child somewhere in the 
world dies because of malaria. Almost 90% of these deaths 
occur in Sub-Saharan Africa (WHO, 2000).  

“Malaria is predominantly a disease of poverty, and a result of 
poorer countries receiving too little attentions and too little 
funding, and having too limited a global political impact” 
(Kidson, 1992). The discrepancy in mortality between the 
poorest and the richest countries is enormous, i.e. nearly 250 
times more deaths due to malaria occur in the poorest 
countries compared with the richest countries (WHO, 1999a). 
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The global impact of malaria is estimated at 35 million 
disability-adjusted life-years (DALY) (World Bank, 1993). 

From the economic perspective, the burden of malaria 
experienced by households and governments can be extremely 
high, and includes the cost of lost working days, the cost of 
treatment, and other costs burdening poor families. Recent 
estimates of the impact of malaria in Africa put the adverse 
economic burden at 0.6-1.0% of the gross domestic product 
(GDP) (WHO, 1999a). It should be borne in mind that health 
expenditures in African countries constitute 1.7% of the GDP.  

Malaria is a problem in every region of the world (WHO, 
1993; WHO, 1999a). With respect to the burden of malaria 
measured by number of total deaths, incidence and DALYs, 
Southeast Asia ranks second after the African countries (WHO, 
1999a; 1999c). It is likely that this disease together with 
tuberculosis and diarrhoea will remain prevalent in South East 
Asia in the 21st century (WHO, 1997b).  

Malaria transmission occurs in eight out of ten countries in 
Southeast Asia, and it is estimated that 1200 of the total 
population of 1400 million people (85%) live in areas at risk of 
malaria transmission (WHO, 1997a). Geographic and climatic 
diversity, together with wide disparities in socio-economic 
conditions, give rise to varying patterns of malaria. The 
challenges for malaria control in this region are related to 
transmission in forests, logistic difficulties involved in control 
operations, uncontrolled population movements and ecological 
disruption, and multi-drug-resistant parasite strains. The latter 
is serious in some countries, even in those with efficient malaria 
control programmes (Kidson, 1992). 

 

1.3 Global malaria control programme 

It has been 55 years since the malaria control programme 
(MCP) was first established. Nevertheless, the disease is re-
emerging. The incidence of malaria today is higher than it was 
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40 years ago and the rate of increase is accelerating (Krogstad, 
1996; Roberts et al., 2000). Malaria is re-appearing in 
countries that previously eradicated the disease (e.g. urban areas 
of the Amazon Basin, South and North Korea, Armenia, 
Azerbaijan, Tajikistan, and others). Imported malaria has also 
increased in industrialised countries (Roberts et al., 2000), such 
as in Italy during the period 1991-1995 (Matteelli et al., 
1999). Multiple factors can contribute to this increase in 
malaria, notably antimalarial drug resistance, insecticide 
resistance, collective efforts to ban DDT (Dichloro Diphenyl 
Trichloroethane), which is the most cost-effective intervention 
for controlling malaria, environmental change, massive 
problems with logistics, health sector reform and lack of 
operational research.  

The progress of the MCP since its initiation in 1946 is best 
illustrated in accord with the phases of development, i.e. the 
first period of malaria control (1946-1954), malaria eradication 
(1955-1968), MCP (1969-) and Roll Back Malaria (RBM) 
(1998-) (Najera, 1989; WHO, 1999a; World Bank, 2001). 
The characteristics and challenges of each phase are described 
below.  

1.3.1 The first period of malaria control, 1946-1954 

The commencement of malaria control occurred two years 
before the WHO was formally established. This was the period 
of optimism subsequent to the discovery of DDT in 1939. 
Extensive use of DDT, identification and treatment of malaria 
cases, improvements in agricultural practices and socio-
economic development, and increases in support for scientific 
research characterised this phase. Malaria was eliminated in the 
USA, Greece and British Guyana (Najera, 1989; WHO, 
1999a).  

1.3.2 Malaria eradication, 1955-1968 

The challenge to expand the DDT era of malariology 
continued. The goal was to eradicate malaria, i.e. to end the 
transmission of malaria and eliminate the reservoir of infective 
cases in a campaign that was limited in time and that was to be 
carried to such a degree of perfection that, when it came to an 
end, there would be no resumption of transmission (Najera, 



 5 

1989). The malaria operation was organised in a military 
fashion (it was indeed referred to as the military part of public 
health) (Farid, 1998) and carried out by specialised workers in 
a vertically structured control programme. Eradication of 
malaria was fully achieved in several other countries, such as 
most Asian regions of the USSR, most of the Caribbean, 
Korea, and Singapore. A 99% reduction was evident in Sri 
Lanka and India (Attaran & Maharaj, 2000). However, this 
great enthusiasm was soon balanced by the emergence of side 
effects such as resistance to insecticide and drugs, technical 
failures due to the vector bionomics, upheaval of populations, 
and lack of a health infrastructure (Kidson, 1992; Krogstad, 
1996; WHO, 1999a). Further concerns about the use of DDT, 
coupled with a drop in international funding for malaria 
control and research, led to the re-emergence of malaria. A 
remarkable example is Sri Lanka, and the country has never 
recovered (Wickramasinghe, 1981).     

1.3.3 Malaria control programme (MCP), 1969-  

Four lessons were learnt from the previous strategy: 
inappropriate targeting (eradication was not applied in Sub-
Saharan Africa where most cases of malaria were found), lack of 
sustainability without external funding, lack of knowledge 
about host-parasite complexity, and the limitations of 
exclusiveness and verticality of malaria eradication within the 
health sector (Porter et al., 1999). Advancements in both 
knowledge and experience in this area have led to recent 
discussions concerning whether malaria meets disease 
eradication criteria (Aylward et al., 2000; Krogstad, 1996).  

Re-examination of the eradication strategy took place in 1967, 
followed by a transition to MCP (with eradication as an 
endpoint) during the period 1969 to 1978. The development 
of primary health care in 1978 subsequently encouraged 
integration of malaria eradication into the existing health 
service infrastructure. By shifting to a control programme, time 
pressure, the vertical organisation of disease control, 
epidemiological investigation of individual cases, and emphasis 
on vector control were lessened (Najera, 1989).  
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A revised global malaria control strategy, known as the 
Amsterdam summit, took place in 1992. It constituted early 
detection and treatment, selective application of vector control, 
detection, containment and prevention of epidemics, and it 
strengthened local capacities.  

1.3.4 Roll Back Malaria (RBM), 1998 –  

As a response to the resources needed to combat malaria, 
insecticide and multiple drug resistance, and for new vaccine 
development, and a horizontal approach to disease control, the 
RBM initiative was jointly launched by UNICEF, UNDP, the 
World Bank and WHO in 1998 to revive the MCP. Using 
global partnership as the main strategy, the ambition is to 
reduce malaria deaths by half by 2010 using the US$1 billion 
funding that will be made available annually (World Bank, 
2001). Even though scepticism is commonly expressed 
(Alnwick, 2000; Greenwood, 2000; Nabarro & Mendis, 2000; 
Shiff, 2000; Yamey, 2001), malaria is unarguably a disease that 
can still be both prevented and treated effectively (Nabarro & 
Mendis, 2000). 
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2. THE PROBLEM 

 

 

2.1 The Indonesian health care system in transition  

The Republic of Indonesia is a large country situated in 
Southeast Asia with 80% of its territory covered by water. The 
country consists of five large islands and thousands of smaller 
islands, and the population is unevenly distributed throughout 
the islands. The population is heavily concentrated in Java 
Island (59%), which comprises only 7.0% of the total land 
area. The dry and wet seasons are of equal durations and the 
average relative humidity is 75-85%.  The temperature varies 
between 16 and 34 degrees Celsius in highland and inland 
areas, respectively.  

Compared with the 1971 census, the basic indicators of health 
status in Indonesia have been improved significantly, with an 
infant mortality rate of 66.4/1000 live births, a maternal 
mortality ratio of 390/100,000 live births, a total fertility rate 
of 2.78, and a life expectancy of 65.7 years (Indonesian 
Demographic Health Survey, 1997). However, there is wide 
variation in health resources and outcomes among the 
provinces. In many respects, the provinces in Java Island are 
the most developed.  

2.1.1 The health care system in transition 

The government is organised into a three-tier system (i.e. the 
central, provincial and district/municipality), and the health 
care system is organised accordingly. To improve the health 
status of the people, a primary health care system relying on 
health centres, auxiliary health centres, and village community 
workers has been widely developed. This system is supported 
by a referral system consisting of district hospitals up to central 
level hospitals that provide secondary and tertiary care. The 
number of health centres, auxiliary health centres, hospital beds 
and physicians per 1000 population are 27.6, 9.4, 1.7 and 6.2, 
respectively (MOH, 2001).  
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Health expenditures comprised 4.6% of total expenditures in 
1997/1998. Health care is mostly financed privately (65%), 
and only 14% of the population is covered by any form of 
insurance (MOH, 2001). The performance of health system as 
measured by DALY and the overall performance of the health 
care system were ranked 90th and 92nd out of 191 WHO 
member states (WHO, 2001).  

The decentralised health care policy was introduced before 
1945 during the Dutch Era, and again during post-
independence in 1987 and 1999. With enactment of Act no. 
25/1999 on fiscal equalisation and Act no. 22/1999 on 
decentralisation, the latest decentralisation policy has had a 
direct impact on the health service system through: (1) the new 
structure of the Indonesian health care system, and (2) the new 
financial arrangement between the central government and the 
provincial and district governments. 

In the new structure, most health programmes that used to be 
organised by the central government will be decentralised to 
the provincial and district/municipality level. The local 
government will have multiple funding, and the main 
challenge will be for the health sector, in competition with 
other sectors, to have a budget that is sufficient for health 
expenditures at the district level. Communicable disease 
programmes will remain centrally financed and managed 
through the Directorate General of Disease Control and 
Environment. However, implementation is integrated with the 
provincial offices, district health offices and the community. 
From the financial perspective, communicable disease control 
will have multiple funding, and that will influence the 
planning, implementation and control system. Problems in 
integrating the national and local government programmes 
should be anticipated due to the different time frames in the 
planning process for the central and local government.  
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2.2 The burden of malaria in Indonesia 

"…In 1733 an unknown deadly disease broke out in Batavia 
(now Jakarta), then the main seat of the Dutch East India 
Company (VOC) in Asia. Before 1733, only 6% of the new VOC 
arrivals in Batavia dead there [sic.] in the first half year; after 
1733 this increased to 50% or more! This went on for two-thirds 
of a century, a tragic loss of life and money with grave consequences 
for the finances of the mighty VOC. In the 18th century, Batavia 
was known as the unhealthiest town in the world. …Thus malaria 
appears to be the cause of morbidity in Batavia. … both vivax and 
falciparum malaria had been prevalent there long before  1733…" 
(van der Brug, 1997).  

Malaria has been a problem in Indonesia for decades, and there 
is a trend toward increasing morbidity for this disease together 
with dengue fever and HIV/AIDS. The annual parasite 
incidence (API) of malaria in the Java Bali islands in 1986, 
1996 and 1998 was 0.21, 0.09 and 0.2, respectively, per 1000 
population (MOH, 2001). It is estimated that approximately 5 
million people are at risk, of whom more than 4 million reside 
in the outer islands (i.e. islands other than Java and Bali) 
(Figure 1). On these islands, less than 60% of the population is 
covered by the surveillance system; hence, the incidence of 
malaria is difficult to estimate (Arbani, 1994). Out of 21 
Anopheline species identified as the malaria vector, 10 
Anopheles have been confirmed by the Indonesian Directorate 
General of Disease Control and Environment and these are 
distributed throughout the entire archipelago. The 10 species 
are A. aconitus, A. balabacencis, A. barbirostris, A. Farauti, A. 
koliensis, A. letifer, A. maculatus, A. punctulatus, A. subpioctus, 
and A. sundaicus.  
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Figure 1. The incidence of malaria in Indonesia, 1999  
(Source: Laihad, 1999) 

Java Island, the most populated island with over 110 million 
people, has a long history of malaria. Nowadays Java and Bali 
are largely free of endemic malaria, but systematic case 
reporting in Java over the past 40 years reveals a history of 
chronic endemicity where unstable malaria persists (Baird et 
al., 1996). This fact necessitates special attention to persistent 
foci of endemic malaria areas, such as in Central Java Province.  

Between 1979 and 1983, 83% of the malaria cases in Java Bali 
were diagnosed in Central Java province (MOH, 1995). 
Moreover, 75 of 90 sub-districts in the Java Bali provinces with 
high incidences during 1983 (API >7.5%) were located in 
Central Java (Baird et al., 1996).  

The situation deteriorated in 1997, when the overall incidence 
rate in Central Java province was three times higher than the 
incidence in Java Bali (Figure 2). Three out of four sub-
districts and villages in Java Bali with high incidences were 
located in Central Java (Laihad, 1999). Within Central Java 
province, Jepara, Banjarnegara, Purworejo, Pekalongan, and 
Wonosobo Districts represent pocket areas where endemic 
malaria emerges (Provincial Health Office, 1997).  

< 25 ‰
25 ‰
> 50 ‰
Foci Area



 11 

1960 1965 1970 1975 1980 1985 1990 1995 2000
0,0

2,5

5,0

7,5

10,0

 
Figure 2. Trends for the annual parasite incidence (API) in Java Bali 

islands and Central Java province, Indonesia 

 

 

2.3 Malaria control programme in Indonesia 

2.3.1 Pre 1965 

The MCP in Indonesia has been in place for 50 years, starting 
during the days of the Netherlands Indies (pre 1952). At that 
time the main strategy comprised environmental methods of 
malaria control focusing on species sanitation. The 
introduction of environmental management (i.e. naturalistic 
control of the vectors by modifying the habitat to discourage 
their establishment and proliferation, without damaging other 
organisms in that environment) was triggered by the 
development of drug and insecticide resistance. The result of 
this intervention was evident in the decrease in spleen rates 
between 1925 and 1932 along the Java coast (Atmosoedjono et 
al., 1992). Somehow its role was apparently forgotten after 
colonial days, and was replaced by insecticide-based strategies 

Java Bali islands* 
 
Central Java 
province** 
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in the early fifties (Takken, 1990). Recently, discussions on 
environmental management have once more been given special 
emphasis (Bradley, 1994; Brewster, 1999; Utzinger et al., 
2001).  

In 1951 the Malaria Institute in Jakarta, supported by the 
International Cooperation Administration and WHO, 
launched DDT spraying operations in areas with spleen rates of 
50% or higher (i.e. Java, South Sumatra, Northern Central 
Sulawesi and Maluku). Encouraged by the results, the second 
phase of MCP (1952-1959) was characterised by routine 
implementation of DDT house spraying and mass chloroquine 
treatment. However, it took only two years subsequent to its 
routine implementation to discover DDT resistant A. sundaicus 
in West Java (1954). Dieldrin was then introduced, although 
resistance problems were gradually discovered. This phase 
successfully reduced the slide positive rate (SPR) from 23.7% 
to 0.7% during the period from 1953 to 1959 (Atmosoedjono, 
1990). At the peak of this phase, it was estimated that 117 
million people had been protected (Atmosoedjono et al., 
1992).  

The success of spraying with DDT led to the initiation of an 
eradication phase (1959-1965). The ambition was to eradicate 
malaria from the entire country by the year 1970. A military 
type of operation was set up and organised by the National 
Malaria Eradication Service, dividing the country into 66 zones 
with an average population of 1.4 million in each zone. The 
first spraying activity was carried out by the President in 
Jogjakarta on November 12, 1959. This was indeed a 
monumental event, and the date was designated as Indonesian 
National Health Day, and this remains the case even today. By 
1963, 42 zones had been sprayed and it was estimated that a 
population of 64.5 million was protected (Atmosoedjono, 
1990; Atmosoedjono et al., 1992). One year later (1964), 
technical problems due to vector resistance to DDT and 
Dieldrin developed. Political instability and lack of foreign 
support in 1965 weakened the eradication programme and by 
1969 the national programme switched back to malaria 
control. 
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2.3.2 Malaria control programme 

In 1969 the MCP was again applied and a resurgence of 
malaria occurred from 1969 to 1973. Concurrently, the 
National Malaria Eradication Service was integrated into the 
Directorate General of Communicable Disease Control, 
Ministry of Health. After the MCP had been underway for 13 
years, the number of cases declined from 346,223 in 1973 to 
20,113 in 1986, similar to its annual incidence 30 years 
previously. In contrast to the incidence of malaria in the Java 
Bali islands, the reduction in the parasite rate in the outer 
islands was not so obvious. The parasite rate in the outer 
islands declined from 9.3% to 3.7% between 1973 and 1986 
(Atmosoedjono, 1990).  

The aim of the Indonesian MCP adheres to the global malaria 
control strategy (WHO Malaria Unit, 1993): (1) to provide 
early diagnosis and prompt treatment; (2) to plan and 
implement selective and sustainable preventive measures, 
including vector control; (3) to detect early epidemics, contain 
or prevent them, and (4) to strengthen local capacities in basic 
and applied research to permit and promote the regular 
assessment of a country's malaria situation, in particular the 
ecological, social and economic determinants of the disease. 

Based on the epidemiological patterns of malaria, Indonesia is 
stratified into the Java Bali islands (the inner islands) and the 
remainder of the archipelago called the outer islands. The two 
areas do not differ in regard to vector control activities, 
consisting of house spraying, biological control, larvaciding, 
source reduction, environmental management, and impregna-
ted bed nets. However, different strategies for early detection 
are applied. In the Java Bali islands, early detection is carried 
out by means of active and passive case detection (ACD, 
PCD), mass fever surveys (MFS), epidemiological 
investigations (EPID), follow-up, and surveys of migration. In 
contrast, in the outer islands only PCD and malariometric 
surveys are undertaken. Chemoprophylaxis is only used in the 
outer islands, while presumptive treatment, radical treatment, 
mass drug administration, mass drug treatment, and treatment 
for transmigrates are similar. In both areas, outbreak 
investigation is to be attempted when an outbreak is suspected. 
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Furthermore, social marketing and increased community 
participation in MCP are to be implemented and encouraged 
(MOH, 1995).  

Indoor residual spraying with DDT is the main strategy for 
vector control used in Indonesia. Other interventions such as 
bed nets, larvaciding, biological control and source reduction 
are applied in limited areas. Vector control is likely to be 
successful when information concerning vector bionomics is 
available. The role of the mosquito as a vector is well 
understood by the community, and timely implementation can 
be assured. Technical problems such as resistance to insecticide, 
low coverage, lack of quality control, resistance from the 
community coupled with financial problems due to high costs, 
economic crisis and decentralisation further complicate the 
problems of vector control in Indonesia (Laihad, 1999; 
Mantra, 1992). A decreasing trend of indoor residual spraying 
in Indonesia took place between 1995 and 1999, in contrast to 
the increasing trend of API in the Java Bali islands and the 
annual malaria incidence in the outer islands (MOH, 1999). 
Vaccine trials have been carried out on Irian Jaya Island where 
the area is holoendemic for malaria.  

Early diagnosis and prompt management are promoted mainly 
by making the population aware of available services and by 
providing biomedical descriptions of malaria signs and 
symptoms. Unfortunately, implementation and sustainability 
of this strategy have been unsuccessful. Reasons for this are the 
failure to incorporate an interdisciplinary perspective in the 
design of malaria control strategies, and insufficient 
consideration of the social and cultural context of infection and 
disease (Tanner & Vlassoff, 1998). Even so, in health care 
systems that rely heavily on primary health care, such as in 
Indonesia, early diagnosis and prompt treatment constitute the 
main activities at the lowest level. Consequently, these activities 
absorb the largest budget component in the MCP at the 
district level.  

MCPs use two main strategies to generate data for the 
surveillance system. In ACD, health care workers conduct 
house visits to detect clinical malaria cases within a community 
and take blood smears. ACD should have large geographical 
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coverage, since health care workers can arrange house visits to 
the whole community. PCD relies on patients’ visits to the 
health care workers.  

In Java Bali, surveillance of malaria is largely performed by 
village malaria workers (VMWs). These workers are mostly 
men, they have some education at the primary school level, and 
are resident in the local community. They work on a part-time 
basis and receive modest remuneration every month. Their 
main responsibility is to perform ACD, and to provide 
presumptive treatment under the supervision of the malaria 
section at the health centre (Figure 3). If a clinical malaria case 
is suspected, a blood slide will be taken and examined by the 
health centre microscopist. Once a positive malaria case is 
ascertained, the VMWs must carry out an EPID, i.e. take 
blood samples from four to five surrounding households. 
Ideally, the radical treatment for positive cases should be given 
by the supervisor of the VMWs (usually a health centre staff 
member). However, this is seldom the case, so that VMWs are 
also responsible for giving radical treatment. In addition, if 
there is a need to conduct an MFS (i.e. when (a) an infant 
malaria case is detected or (b) there is a monthly parasite 
incidence >3 per 1000 population for two consecutive months 
prior to the MFS, or a two-fold increase in the monthly 
parasite incidence as compared with the preceding month), the 
VMWs will also participate. A follow-up of malaria cases (and 
follow-up treatment if necessary) should then be done 1, 2, and 
3 weeks post radical treatment for P. falciparum and after 1, 4 
and 12 weeks for P. vivax.   
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Figure 3. A part-time village malaria worker in Jepara district, 
Central Java province, taking a blood sample from a person with 

clinical malaria  

Efforts to improve early detection and case management 
require an understanding of people’s health and health-seeking 
behaviour in relation to the various health service options 
(Tanner & Vlassoff, 1998). To improve MCP in Indonesia, 
information is therefore needed concerning both the malaria 
health care workers and the community. Because most malaria 
cases in Java Bali are diagnosed at home by VMWs and ACD is 
indeed the primary activity in primary health care, this 
interaction between the malaria patient and the VMWs will be 
the focus of our study.  

2.4 Points of departure 

Early diagnosis and case management have been the main 
approach used by the Indonesian government in reaching an 
API of 0.08/1000 population in the regions of Java and Bali in 
1997-2001. In Central Java, however, the incidence in 1998 
was five-fold higher than intended, and Jepara has been 
identified as the third most endemic district. In fact, in 1996-
1997 the incidence in Jepara District was the highest in the 
province. Fortunately, drug resistance was not reported in this 
area. 

I entered Jepara District in September 1997 and participated in 
their MCP activities, mainly at the Mayong I health centre and 
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the district health office. After spending a few months in the 
area, I then proposed conducting a programme evaluation of 
the current MCP where the emphasis was on early diagnosis 
and case management. Several concerns were taken into 
account when selecting the main approach: (1) data generated 
from the study was to be made available in a timely manner in 
order to be used for decision making. Rapid Assessment 
Procedures (RAP) was reviewed and then applied, and (2) a 
multidisciplinary approach was to be used to enable a 
comprehensive evaluation of early diagnosis and case 
management. Process evaluation using a mixture of qualitative 
and quantitative methods was then selected.   
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3. OBJECTIVES OF THE STUDY 

 
 
 
 
 

 

The general objective was to examine the user-provider 
interface in early detection and case management of malaria in 
Jepara District, with particular attention to the interface 
between the patients and VMWs. 

The specific objectives were to: 

 Analyse trends in the morbidity of malaria  

 Compare the performance of surveillance systems 
conducted by the health centres  

 Review the quality of published RAP studies in health and 
perform a RAP study to explore the community's 
knowledge and perceptions of malaria and MCP  

 Investigate the health care-seeking behaviour of the 
community 

 Describe the quality of the interface between the VMWs 
and patients  
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4. THE RESEARCH PROJECT 

 
 

 

4.1 Conceptual framework  

The first framework is that of the natural history of diseases, 
which starts from the biological onset of disease, pathologic 
evidence of disease (if sought), signs and symptoms of disease, 
medical care sought, diagnosis, treatment, and outcome 
(Gordis, 2000). In this study, four points of the natural history 
of malaria were considered: symptoms recognised by the 
community, early detection and prompt treatment, case 
management and follow-up. This framework was used for data 
collection in order to assess early detection and case 
management. 

Second, successful implementation of early detection and case 
management requires understanding of both the user’s and 
health care worker’s perspectives. The emic versus etic 
perceptions of malaria were applied in order to comprehend 
the community’s understanding of malaria. Anthropologists 
have long been aware of the importance of exploring the emic 
and etic perceptions, and this has been done for many purposes 
and rapid assessment methods such as RAP have been 
proposed. This framework was essential in order to understand 
conflicting views on the part of the community and the health 
care workers. For example, in the early phase of the field study, 
the health centre staff described a problem in MCP as follows: 
“We [health centre staff] have tried biological control using 
larvivorous fish. We collect the fish from the district health 
office and go to a river… On the way, women often ask if they 
can have the big fish to use for food, and what is worse is that, 
the next day when I go to the market, the fish is sold there …” 
(Mayong health hospital). The emic perception of malaria was 
thus explored in this study, especially concerning diagnosis, 
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causes, prevention, treatment-seeking behaviour, and 
consequences.  

Third, process evaluation was implemented. Rossi and 
Freeman (1993) suggested different types of evaluation 
according to programme stages. These include evaluation of 
innovative programmes, evaluation for fine tuning, and 
evaluation of established programmes. Evaluation of 
established programmes can focus on impact assessment and 
monitoring of programme implementation, of which the latter 
was applied in this study to determine quality of early detection 
and case management.  

 

 

4.2 Study setting: Jepara district, Central Java province 

Situated on the Northern Coast of Java Island, the total area of 
Jepara district is 1004 km2 with an altitude between 0-300m 
above sea level, divided into 12 sub-districts and 192 villages. 
Jepara district is served by two hospitals, 20 health centres at 
the sub-district level, 41 auxiliary health centres, two 
entomologists, 21 microscopists and 35 VMWs. Most people 
in Jepara have some primary education and share Islam as their 
religion.  

With a total population of 866,566 in 1997, the number of 
confirmed malaria cases in Jepara was 3060, corresponding to 
an incidence of 3.5/1000 population. Of all the health centres, 
Mayong I, Batealit, and Mlonggo II health centres are the foci 
of endemic areas, contributing up to 80% of the total cases in 
the district (Soedarso, 1998). The prevalence of malaria in 
pregnant women in Batealit and Mayong I was 1.9%, which 
was higher than the prevalence of malaria among women of 
reproductive age (Dwiprahasto, 2000).  

Anopheles Aconitus is a dominant vector, with rivers, rice fields 
and irrigation ditches as its main breeding places. The vector 
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shows anthropophilic, exophilic behaviour, with outdoor biting 
preferences (Yoga, 1999).  

 

 

Figure 4. A landscape in a rural area of Jepara district 

This study was carried out in Mlonggo II health centre with a 
total population of 36,698 in six villages (Figure 5). The sub-
districts of Mayong and Batealit were not included in this 
study due to an ongoing research project on malaria in 
pregnancy, which could have interfered with our RAP study. 
The number of confirmed malaria cases in Mlonggo II in 1998 
was 215, with an API of 5.9/1000 population.  
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Figure 5. The Jepara District 

 

 

 

4.3 The Study 

Table 1 summarises the study designs, data collection methods, 
analysis and the corresponding papers. 
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Table 1. Study designs, data collection methods, analysis and corresponding papers.  

 
Topic Study design Subjects Data collection 

methods (year) 
Description of analysis Papers 

Malaria 
morbidity 
trends  

Descriptive  Confirmed 
malaria cases, 
1980-1999 

Analysis of data 
collected from the 
routine malaria 
surveillance (1998) 

20-year trends for the following parameters were 
calculated: ABER, SPR, API, and rainfall. A Pearson 
correlation (r) coefficient was used to measure the 
association between API and rainfall. Age and sex 
specific API were calculated for the period 1994-1998. 

I 

Active and 
passive 
detection 
systems  

Descriptive  153 slides 
rechecked 

Confirmed 
malaria cases, 
1994-1998 

Slide readings by two 
observers 

Analysis of data 
collected from the 
routine malaria 
surveillance (1998) 

Agreement in slide reading was assessed using the 
Kappa coefficient. 

The distance to the health centre and time lapse to 
radical treatment between ACD and PCD were 
compared with student’s t-test. Prevalence of 
gametocytes, proportion of cases detected in 0-14 
years of age, and treatment regimes offered between 
ACD and PCD was compared with Chi-square test. 

II 

Review of 
published 
RAP studies 
on health 

Literature 
review 

15 published 
RAP studies 
on health  

Retrieval of RAP studies 
identified through 
Medline 1983-1999, 
CINAHL 1982-1999, 
and Sociofile 1974-
1999 (1997-1999) 

Each paper was assessed by two independent raters 
using the 11 criteria and classified regarding three 
categories: sufficient information provided; some 
information provided; and no information provided. 

III 



 

 

 

Community 
perceptions 
of malaria 

RAP 
qualitative-
descriptive 
study 

38 free-
listings, 28 
interviews, 
and 7 FGDs  

 

Free-listing, in-depth 
interviews, FGDs and 
unstructured 
observation (1998) 

A qualitative thematic content analysis was applied 
focusing on describing pre-determined themes of 
malaria (diagnosis, causation, prevention, treatment, 
and consequence) as the framework of analysis. 
Verbatim transcripts were transcribed. Notes and open 
codes were generated and grouped into categories by 
two authors individually, according to the pre-
determined themes. 

IV 

Interaction 
between 
malaria 
workers and 
clinical 
malaria 
patients 

One-year 
longitudinal 
study and 
observation 

 

3746 clinical 
malaria cases, 
24 taped 
interactions, 
and five 
VMWs 

Diary of malaria 
morbidity, taped  
interactions and field 
notes (1999-2000) 

The percentage of ACD cases not yet treated by the 
VMWs on a certain day of the illness period by sex 
and age, and actions taken by clinical malaria cases 
who had been treated by the VMWs on a certain day 
daily of the illness period were described. 

A qualitative thematic content analysis was applied 
according to the pre-determined categories of 
exchange of information and the interaction itself. 
This was similar to paper IV.  

V 

Prescribing 
pattern in the 
private sector 

Descriptive 254 clinical 
malaria 
patients 

A special form 
distributed to the 
private practitioners 
(1999-2000) 

The number of drugs prescribed and the use of 
injections, anti-malarial drugs, and antibiotics were 
described.  

Cover 
story 
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4.3.1 Trends of malaria morbidity and the malaria control 
programme (Papers I and II) 

Monthly data on number of blood slides examined, and 
number of blood slides positive for P. falciparum and P. vivax 
that were reported from January 1980 to December 1999 by 
the 20 health centres in Jepara district, were retrieved from the 
district health office. The annual population at risk of malaria 
in the district was obtained from the Bureau of Statistics. Using 
these data, the annual blood examination rate (number of 
blood slides examined per 100 persons per year; ABER), the 
SPR (proportion of slides positive for malaria parasite) and the 
API (number of blood slides positive for malaria parasites per 
1000 population) were calculated. The annual average rainfall 
data was obtained from the Department of Agriculture. Trends 
and relationships between these parameters over the 20-year 
period were examined.  

The diagnosis of malaria can only be made after microscopic 
examination of the slides. Therefore, the quality of slide 
readings was also examined in the three most endemic areas 
(Batealit, Mayong I and Mlonggo II). A total of 153 blood 
smears were collected in October 1998, and the slides were re-
examined at the Jepara district health office laboratory and the 
Department of Parasitology, Faculty of Medicine, Gadjah 
Mada University. A double blind procedure was carried out. 

Data on age, sex, types of parasites, gametocyte rate, time lapse, 
types of drugs and dosage recorded in the malaria registers in 
three health centre areas (Batealit, Mayong I and Mlonggo II) 
from 1994 to 1998 were collected and entered into a database. 
Distance from the village office and the health centre was also 
measured.  

4.3.2 Review of published RAP studies on health (Paper III) 

Eleven criteria for evaluating the quality of published RAP 
studies in health were developed and applied. To identify the 
published RAP articles, the following databases were used: 
Medline 1983-1999, Cumulative Index to Nursing and Allied 
Health Literature 1982-1999, and Sociofile 1974-1999, with 
the following key words: rapid assessment, rapid assessment 
procedures, and rapid ethnography. The articles were classified 
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as RAP studies if: (a) the authors self-identified the work as 
RAP, Focused Ethnography, rapid rural appraisal or other 
similar designations, (b) if they were so identified in citations 
in other RAP articles, or (c) if they were referenced in the 
development of RAP manuals. Seventeen articles representing 
15 projects were found. Two independent raters assessed these 
articles using the 11 criteria.  

4.3.3 Community perceptions of malaria (Paper IV)  

To gain understanding of the social and cultural aspects of 
malaria from the emic perspective, RAP protocol was 
developed and guided by the eleven criteria presented in paper 
III. Multiple data collection methods were employed. Data 
were retrieved from 38 free-listings, 28 in-depth interviews, 
seven focus group discussions (FGD), and unstructured 
observation during three months of intensive field work. For 
free-listing and in-depth interviews, similar criteria for subject 
selection were applied, comprising male and female, adult and 
youth, caretakers of children under five years of age, pregnant 
women, formal and informal leaders, malaria and non-malaria 
cases, and people in different occupations. The first three 
criteria were also used for the FGDs. A modified version of the 
WHO RAP manual on malaria (Agyepong et al., 1995) was 
used for the interviews, FGD and observations. Accordingly, 
the following themes were explored: symptom recognition, 
causation, prevention, treatment-seeking behaviour, taboos, 
consequences, and malaria workers.  

Tanjung village was selected and, this village is classified as a 
high-incidence area (>5/1000 population). Two sub-villages in 
Tanjung with the highest endemicity in 1997 and 1998, 
Gronggong and Landak, were selected to obtain maximum 
variation of altitude, access to health facilities, transportations, 
and roads.  

4.3.4 Longitudinal study on health-seeking behaviour (Paper V) 

A one-year longitudinal study from September 1999 to August 
2000 using a diary was initiated in all six villages in the 
Mlonggo II health centre area. This area was served by one 
health centre, four auxiliary health centres, and 11 private 
clinics run by paramedics. All five male VMWs were invited to 
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participate in this study. Age, sex, daily actions and dates of 
consultation were recorded by the VMWs in the diary that 
covered prior contacts between the community and the 
VMWs. When the VMWs visited the households, they asked 
the patients or caretakers to recall previous daily actions for the 
seven previous days. This information was entered into the 
diary by the VMWs, and completeness was checked by the 
field coordinators. Blood slides were then taken for 
microscopic examination at the health centre. All clinical 
malaria cases who had been treated by the VMWs during the 
illness period were included in this study. 

To capture the content of interaction between the VMWs and 
the patients/caretakers, a convenience sample of 24 
interactions, spread over a one-year period and representing 
different VMWs, clinical/confirmed malaria cases, and 
men/women were audiotaped. The validity of information 
recorded in the diary was enhanced by attaching one research 
assistant to each VMW for the one-year period of data 
collection, with a 3-month rotation of the research assistants.  

4.3.5 Prescribing pattern for clinical malaria patients in the 
private sector (Cover Story) 

To illustrate the compliance of private practitioners to the 
malaria guideline, data were collected from all patients with 
clinical malaria seen by eight out of 11 (72%) private 
practitioners in the area of Mlonggo II health centre during the 
one-year period. The private practitioners comprised of an 
equal number of nurses and midwives. One private practitioner 
refused for unknown reasons to participate in the study, while 
two practitioners claimed they had not seen patients with 
clinical malaria. A self-administered form capturing the 
prescribing pattern for clinical malaria patients was distributed 
and collected periodically. The following data were retrieved: 
age, sex, symptoms, and drugs prescribed (name, dosage, 
frequency, route of administration, duration). 
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4.4 The research process 

This section will describe the following topics: entering the 
field, locating myself and determining my role, and a shift in 
focus in the focus of the study.  

4.4.1 Entering the field 

The real journey in research does not start until contacts are 
made between the researcher and the population studied. 
According to Morse and Field (1995), strategies for entering 
the community are a critical factor in obtaining quality in-
formation. Questions such as “Why would you want to know 
about malaria, because after all you are a doctor?” or comments 
such as “Evaluation? We’ve worked hard in the MCP” were 
commonly heard in this phase.  

Strategies for entering the community and making contact 
with those working in the MCP were carried out by spending 
the first few months at the Mayong I health centre.  The choice 
of this health centre was motivated by the high endemicity of 
malaria, the willingness of the head of the health centre and the 
presence of a VMW who was eager to share problems present 
in MCP. The strategy I chose to build rapport and trust was to 
approach the lowest hierarchy in the MCP by working closely 
with the VMWs. In the main study area (Mlonggo II health 
centre), acceptance was soon gained after a visit to the most 
remote area. This strategy was effective in gaining an 
understanding of how the community and VMWs feel about 
malaria.  

4.4.2 Locating myself and my role 

I grew up in an academic atmosphere. Being a student assistant 
in a community-oriented medical education programme within 
the Faculty of Medicine (1986-1989) and working at the 
Public Health Department broadened my view of health 
beyond the interaction between “a doctor and an individual 
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patient”. During the first five years of my career, my 
knowledge of public health was also enriched by involvement 
in the Women Study Centre at the University (1989-1993) 
and enrolment in a Master’s degree programme in Mother and 
Child Health in the UK (1993-1994).  I also became 
acquainted with qualitative methods during this period.  

Being an outsider was an advantage when taking a passive role 
while conducting informal observation in the early phase. My 
relationship with the health centre providers intensified during 
the RAP study and changed into the more active role of 
supporting the VMWs in many practical aspects. This became 
even more necessary once the RAP study was completed. On 
the one hand, “giving suggestions and solutions to practical 
problems” is a common expectation so that research is not 
carried out simply for the sake of research. However, a 
longitudinal study of health care-seeking behaviour following 
the RAP study was in conflict with this general notion of 
providing detailed feedback and possible actions for health care 
workers. Instead, a general presentation of the RAP findings 
was given to the district health office to create awareness of the 
lack of community understanding concerning malaria. This 
was sufficient to trigger a study done by the district to survey 
the community’s knowledge, attitudes and behaviour 
concerning malaria (Feries et al., 2000). Health education 
intervention, however, was not initiated in the study area until 
the end of data collection. Changing the nature of the study 
from qualitative to quantitative (hence, adding more research 
assistants in the field) also lessened the intensity of interaction 
between myself and the health care workers (at the health 
centre and district health office).   

4.4.3 Shift in focus 

The major problem occurred at the end of the longitudinal 
study on health care-seeking behaviour, and that was not 
having a sufficient number of malaria cases (Paper V). Instead 
of the approximately 150 malaria cases expected at the end of 
the one-year longitudinal study, only 18 cases were found. 
Paper V, which was intended to compare health care-seeking 
behaviour of confirmed and non-confirmed malaria cases, had 
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to be shifted to a descriptive interaction during early diagnosis 
and case management. 

 

 

 

4.5 Ethics 

The research project was approved by the Ethics Committee of 
Umea University, Sweden, the Faculty of Medicine, Gadjah 
Mada University, Jogjakarta, Indonesia, and the WHO Special 
Programme on Tropical Disease Research, Geneva. Main-
taining confidentiality was undertaken in both qualitative and 
quantitative data collection, and verbal informed consent was 
sought prior to in-depth interviews and FGDs. 
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5. MAIN FINDINGS 

 
 

 
 

5.1 Trends in the burden of malaria, 1980-1999 (Paper I) 

The incidence of malaria decreased from 21/1000 population 
in 1980 to 0.7/1000 population in 1987. Since then, malaria 
has persisted at a low level (API 0.2-3.5/1000 population) and 
there appear to have been four cycles of low API (1987, 1991, 
1995 and 1999) (Figure 6). The average annual rainfall during 
the worst El Nino years in 1982 and 1997-1998 was not less 
than in other years. Although there was no association between 
annual rainfall and API (r= –0.2, p>0.05), the rainfall was large 
(>250 mm) during the years of low API except in 1987. The 
number of malaria cases reached a peak during periods with 
low rainfall (approximately between May and September), 
except for 1995 when there was a peak, but at a lower level. 
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Figure 6. Annual blood examination rate (ABER) %, slide positivity 
rate (SPR) %, annual parasite incidence (API) per 1000 population, 

and average rainfall (AR) per year (mm) in the Jepara District for 
the years 1980-1999 

 
 

In the three most endemic areas it is seen that the incidence of 
malaria in the 0-14 year age group was almost twice as high as 
in the 15+ year age group (API 18.7 vs. 9.0 per 1000 
population; p<0.05) during the years 1994-1998. The age and 
sex specific incidence was consistent during these periods. P. 
Falciparum constituted 52.2% of the infections and the rest 
were due to P. vivax (47.5%) and mixed species infections 
(0.3%). The ratio of P. falciparum to P. vivax infections tends 
to increase with age, and in the 0-4 year age group the 
predominant species was P. vivax (Table 2). However, there 
was no significant difference according to sex and years.  
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Table 2. Number of confirmed cases with P. falciparum, P. vivax 
and ratios by age in the three most endemic health centres in the 

Jepara district for the years 1994-1998a 

Age    Number of confirmed cases Ratio 

 P. falciparum P. vivax  

0-4 500 662 0.8 

5-9 738 769 1.0 

10-14 747 714 1.0 

15-19 334 281 1.2 

20-24 260 207 1.3 

25-29 254 211 1.2 

30-34 229 176 1.3 

35-39 198 110 1.8 

40-44 175 135 1.3 

45- 508 325 1.6 
a An occurrence of a mixed type of plasmodium was excluded. 

 

 

 

5.2 Early detection of malaria (Paper II – V) 

5.2.1. Surveillance strategies in the malaria control programme 

Effective case management for malaria is greatly dependent on 
microscopic examination. Its quality should therefore be 
monitored. In the current monitoring system, the importance 
of blinding the slides sent by the health centre to the district 
health office laboratory is ignored. Furthermore, disagreement 
between the health centre and district microscopists will not 
affect case management due to lack of timely feedback given to 
the health centres.  
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Table 3. Quality of slide readings measured by sensitivity, 
specificity, positive predictive value (PPV) and negative predictive 
value (NPV) (in %): comparisons between health centre (HC) and 

the district health office (DHO), with Gadjah Mada University 
(GMU) as the reference 

  Sensitivity Specificity   PPV NPV  

All cases HC 91.0 84.0 85.5 90.0 

 DHO 91.0 73.3 78.0 88.7 

P. falciparum 
only 

HC 80.0 83.6 48.8 95.5 

 DHO 68.0 84.4 46.0 93.1 

P. vivax only HC 68.0 92.2 81.0 85.6 

 DHO 80.0 88.3 76.9 90.1 

 
The overall quality of slide readings ranged between 73.3-
91.0%, with lower percentages in the DHO compared to the 
HCs. However, the positive predictive values dropped to below 
50% for both the HC and the DHO. This means that among 
those diagnosed as having P. falciparum infections, less than 
50% had malaria. Those with negative test results were all 
highly predictive of not having malaria (85.6-95.5% negative 
predictive values). A comparison of Kappa coefficients for 
ACD and PCD yielded 0.77 and 0.61, respectively, thus 
showing good agreement for both strategies.  

Out of 219,838 slides collected between 1994 and 1998, 
71.8% were collected by ACD, 27.3% by PCD and 0.9% by 
follow up. The SPR for ACD was significantly lower than for 
PCD during the study period, and there were no positive cases 
identified in follow-up. However, the ratio of confirmed 
malaria cases detected from the community through ACD 
versus PCD ranged from 1.2 to 2.0 with an exception of 1994. 
In other words, ACD detected more malaria cases than PCD. 
Data collected from MFS and EPID were already aggregated 
with ACD when reporting to the district health office. A 
limited observation of 12 MFSs between April and August 
1998 in Mlonggo II health centre revealed that the timing of 
MFS was not necessarily based on the epidemiological pattern. 
A longitudinal observation of the work performance of VMWs 
also showed inconsistent implementation of EPID.  
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ACD is only implemented by the VMWs. Its effectiveness 
depends, therefore, upon the recognition of malaria symptoms, 
the initiatives taken by members of the community to respond 
to visits by the VMWs, and the work performance of the 
VMWs. To explore the community’s understanding of malaria, 
literature on RAP was reviewed and is presented below. 

5.2.2. Critical criteria for developing RAP guidelines  

Eleven criteria covering important aspects from preparation to 
presentation of RAP findings were developed (Table 4). These 
criteria were intended as a guide for a critical appraisal of 
published RAP studies and also for possible use in developing 
RAP protocols. Limitations inherent in RAP, methodological 
issues, and common problems were taken into consideration. 
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Table 4. Eleven criteria for assessing published studies applying 
Rapid Assessment Procedures in health 

Criteria The questions 

Aim Is the aim of the study clearly described? 

Subjectivity Are the researchers’ background, prior knowledge and 
relationship to the community, and cultural competence 
clearly presented and addressed? 

Field 
research 
guidelines 

Is there an adequate description of the field guide and the 
rationale and process of its development? 

Staff Is the recruitment process and training of research 
assistants presented, and is it sound? 

Data 
collection 
methods 

Is the rationale for the data collection methods and types 
of information collected with each method clearly 
presented? 

Selection of 
research sites 

Is an appropriate sampling strategy for selecting the study 
area(s) or research site(s) described? 

Informant 
selection 

Is a systematic process of selecting informants used and is 
it adequately described? 

Credibility Is a strategy for assessing credibility established and 
presented? 

Analysis Is the analysis process adequately described and was it 
sound? 

Presentation Are the findings and discussion clearly presented? 

Ethics Are ethical principles respected and is the process for 
informed consent described? 

 
 

When applying the criteria to 17 published RAP articles, a 
common weakness concerned the lack of information on 
selection of research sites, subjectivity, and on staff criteria. 
Further information on the process of analysis and ethical 
issues would also have been desirable. The criteria were then 
used to develop protocols for exploring the community 
understanding of malaria and MCP. 
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5.2.3 The recognition of malaria by members of the community 
and their care-seeking behaviour 

“In this community you just have to live with it!” This was a 
shared attitude towards malaria as a common but minor illness. 
Malaria was not a commonly used term. Instead, there were 
four terms that were in close agreement with the clinical case 
definition of malaria, i.e. katis or katisen (cold) and panas tis or 
panas anyep (hot-cold). While the latter two symbolise the hot 
(panas) and cold (tis or anyep) phases of the illness, the former 
two loosely portray the sense of coldness. Katis was further 
classified into four different forms: 

 Katis bintang: “You are healthy today, but tomorrow 
morning you will feel katisen, the next day you will be 
healthy, and then you will be ill again the following day.” 
The intermittent fever in malaria was captured in this term. 

 Katis sego: “If you get sick, you should eat lots of rice, and 
you will be cured the next day.” This is the mildest form of 
katis, and was considered to be a self-limiting disease that 
did not need any interventions. 

 Katis gepok sirah: This is the most severe symptom of 
malaria, indicated by the presence of gepok sirah, a type of 
severe headache with throbbing, watery eyes. 

 Katis ndrodog: Ndrodog represents chills during the onset of 
malaria and was also considered hard to cope with. 

Figure 7 illustrates the overlap in meaning among the terms 
used. Patterns emerged based on severity and contagiousness. 
Panas tis and katisen were generally associated with less severe 
and less contagious forms of malaria. Malaria, on the other 
hand, can be more severe and was frequently associated with 
the mosquito as a vector. The terms were also linked to 
treatment sought. Panas tis and katisen were regarded as 
illnesses that could be self-treated, perhaps because they were 
seen as less severe. In contrast, malaria was seen as requiring 
consultations with both traditional and modern health care 
providers. 



 

 38 

 

 

 

 

 

 

 

 

 

 

Figure 7. Interrelations among katisen, panas tis, and malaria 

According to all data collection methods, the following actions 
were taken by the community in case of malaria: no actions, 
self-treatment (using both modern and traditional medicine 
jakamantra) and consultations with different traditional and 
modern health care workers. Use of traditional practices still 
existed, but were common in areas with limited over-the-
counter drugs, such as in Gronggong subvillage. Self-treatment 
was commonly the first resort, either by means of buying drugs 
from a kiosk or using left-over prescriptions. The common 
drugs used were common cold drugs (antipyretics and 
analgesics), antimalarials (choroquine, sulfadoxine-pyrimetha-
mine), and drugs for muscle and joint aches (non-steroidal 
antiinflammatory drugs). When self-treatment did not cure the 
illness, consulting health care providers was the next logical 
step after waiting between 1 and 3 days. Alternatively, the 
decision about the next treatment depended upon “if the feet 
are cold and the head is very hot” or when the disease was 
perceived as katis gepok sirah.  The difference between 
consultations at the health centre and with the VMWs was 
expressed as “getting an injection” and “getting a finger 
injection”, respectively. There could be conflicting opinions, 
and this reflected the hidden competition between the private 
practitioners and the VMWs: “Injections will not cure the 
disease if you don’t seek help from malaria workers.” The 
notion of preference was often used on a trial and error basis 
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(jodo-jodoan), however. When the disease was seen as related to 
faith, people did not believe in the effectiveness of modern 
treatment. The next section describes the interaction between 
VMWs and the community, and the exchange of information 
during the interaction. 

5.2.4 Interaction with the village malaria workers  

Out of 3822 clinical malaria cases from the one-year 
longitudinal study, 3746 (98.0%) cases aged between six 
months and 92 years were identified through ACD and MFS 
and were included for further analysis. There was a male 
predominance among the cases (64.9% vs. 35.1%; p<0.01) and 
they were five years older (median 45.0 vs. 40.0 years; p<0.01). 
Infants with clinical malaria symptoms comprised 19 (0.5%) of 
the cases. 

The role of VMWs was important in the care-seeking 
behaviour for malaria (Figure 8). On day four of the illness, 
87% of all cases identified by ACD were treated by the 
VMWs. On all days, the percentages of males cases not treated 
by the VMWs were higher than for the female cases (Figure 
8a). Similarly, the percentage of children aged <15 years not 
treated by the VMWs was also higher than those aged 15+ 
years (Figure 8b). Overall, the median of interaction between 
VMWs and the patients occurred on day two, with the range 
between 1-14 days in males and 1-15 days in females.  

 

 

 

 

 

 

Figure 8. Percent of ACD cases not yet treated by the village 
malaria workers on a certain day of the illness period by sex (8a) 

and by age (8b) 
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What happened when the VMWs visited the clinical malaria 
patients? Encounters concerning presumptive treatment 
appeared straight forward, and contained three categories of 
information: symptoms (occurrence and types), past actions, 
and instructions about taking the drugs. Information on 
preventive measures and the role of mosquitoes was missing 
from the conversation. In describing the symptoms, patients 
occasionally mentioned the symptoms they considered severe 
(“When I have headache, I don’t go to work.”). All patients 
reported self-medication with over-the-counter drugs, while a 
few mentioned herbs and massage. Typical information on 
drug dosage, frequency and timing was simply given in a 
simple way. Concerns about low compliance with treatment 
were expressed at this stage, and some VMWs asked the 
patients to take drugs while they were still present. Reluctance 
on the part of the patient was noticeable during this interaction 
as a result, for instance, of the number of pills to be taken at 
once, as illustrated below. 

VMW Take these drugs now. 

Patient All of them? 

VMW Yes, so that they’ll make you better [suit you]. These are for today, 
and these for tomorrow 

Patient Should I take all these pills? [asking for confirmation] 

VMW Come on.. if you can swallow a banana, then you should be able to 
swallow the pills 

Patient Yeah… [showing reluctance] 

VMW The pills are small enough to fit in your throat 

Patient Can I just grind up all the pills and make a powder? 

VMW What do you mean by grinding up the pills? No… no… you should 
swallow them. 

 

Seeking care from VMWs was not the only action taken by 
those with clinical malaria. The two most common treatment 
resorts on any day were not doing anything (none) and use of 
the VMWs only (Figure 9). On the first day of symptoms, no 
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action was selected by 38.0% of the patients, followed by 
29.6% VMWs only, 14.0% drug only, 5.7% VMW-drug, 
5.5% VMW-drug-herb, 2.7% health professionals, and 4.5% 
other actions. This pattern was changed on days 2-4 whereby 
the VMW was chosen as the most frequent treatment resort. 
On day four, the proportion of those who went to the health 
professionals (7.0%) exceeded use of self-medication with 
drugs (4.5%) as well as combinations of VMW-drug (0.4%) 
and VMW-drug-herb (0.0%). After day four, no action was 
the first treatment option once more. Excluding the no action 
option did not change the pattern of treatment resorts. 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 9. Actions taken by clinical malaria cases who had been 
treated by the village malaria workers (VMWs) on a certain day 

during the illness period 

5.2.5 Early diagnosis in the private sector 

The above findings demonstrated the early diagnosis activities 
in the MCP at the public health care facilities. To obtain an 
impression of the role of private practice in the early diagnosis 
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practitioners in the area of Mlonggo II health centre were 
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collected. These practitioners consist of equal numbers of 
midwives and paramedics. A total of 254 patients, 156 (61.0%) 
males and 98 (39.0%) females were seen. Blood samples were 
not taken, so that the diagnosis of malaria was therefore not 
confirmed by microscopic examination.  

 
Table 5. Prescribing patterns for clinical malaria patients treated by 

private practitioners (midwives and paramedics) (n = 254) 

Prescribing pattern No.             % 

Number of drugs prescribed   
One drug 11 4.3 
Two drugs 1 0.4 
Three drugs 79 31.1 
Four drugs 163 64.2 

Injection prescribed 80 31.5 
Antibiotics prescribed 194 76.4 
Antimalarial prescribed 21 8.3 

 

With respect to the number of drugs prescribed, 95.3% of the 
patients received more than two drugs (polypharmacy). 
Antimalarial drugs were given to <10% of the patients, while 
antibiotics, on the other hand, were frequently prescribed (for 
76.4% of the patients). Among those who were given 
antibiotics, the most frequently used antibiotics were 
cotrimoxazole (47.4%), ampicillin (20.6%), amoxycillin 
(26.8%) and chloramphenicol (5.2%). The most common 
injections given were diphenhydramin (96.3%) and 
neurotropic (3.7%), and these were given by three out of eight 
private practitioners.  
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5.3 Case management (Papers II and V) 

5.3.1 Quality of case management  

There was an 11.2% prevalence of P. falciparum gametocyte in 
all cases of malaria, and 80% of these infections were identified 
through ACD. ACD covered broader geographical areas (4.7 
vs. 4.1 kms; p<0.05) and detected more malaria cases in the 0-
14 years of age compared to PCD (32.7% vs. 22.1%; p<0.05). 
The prevalence of P. falciparum gametocyte was found to a 
significantly greater extent in ACD than in PCD (14.7% vs. 
5.7%; p<0.05). In Jepara district, follow-up blood smears were 
taken in 2020 (0.9%) clinical malaria cases between 1994 and 
1998, and none was positive for malaria. Dates when slides 
were taken and examined at the health centre were recorded in 
5948 out of 7267 confirmed cases, and data on delivery of 
radical treatment were only available from Mlonggo II health 
centre (1177 out of 1205 confirmed cases). A significantly 
shorter time lapse was found among malaria cases identified 
through PCD in the public sector (1.1 vs. 2.3; p<0.05). Overall 
compliance to the malaria treatment guidelines among the 
health care workers in the public sector was satisfactory. 
However, 44 (50.0%) of infant malaria cases received an 
inappropriate treatment combination. 
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Table 6. Performance of active case detection (ACD) and passive 
case detection (PCD) in three endemic health centres, Jepara 

district, 1994-1998 

Performance ACD PCD 
P. falciparum gametocyte:   
Prevalence and 95% 
confidence interval 

14.7% (13.7-
15.7) 

5.7% (4.9-6.6)a 

Number of cases 689 173 
Patient characteristics:   
Male to female ratio 1.04 1.02 
Proportion of 0-14 years of 
age detected 

32.7% 22.1%a 

Distance to the health centre 
(kms): means + SD 

4.7 + 2.2 4.3 + 2.7a 

Time lapse (days): mean + 
SD (range) 

  

Slides taken to examination 2.3 + 2.8 (0-25) 1.1a + 2.1 (0-19) 
Slide examination to radical 
treatment 

1.2 + 1.3 (0-7) 1.2 + 1.4 (0-8) 

Treatmentb (n = 4756):   
Appropriate treatment 
combination 

3481 (98.3%) 1191 (97.8%) 

Appropriate dosage 3224 (91.1%) 1087 (89.2%) 
a p<0.05; b data were not available for Batealit health centre 

 

5.3.2 Interaction with the village malaria workers when radical 
treatment was given 

In encounters at radical treatment visits, subsequent to 
confirming the presence of malaria (“You have malaria blood”), 
further emphasis was put on assuring compliance with 
prescriptions (Table 7). For example, assurance of drug 
potency, normal side-effects, advice, and consequences of low 
compliance were frequently used by the VMWs to discourage 
poor compliance. Less common themes included checking 
compliance with presumptive treatment. The fact that they had 
frequent contacts with the community was utilised by the 
VMWs to indirectly promote themselves in the interactions: 
“We come here by ourselves, we take blood slides and give 
drugs, and also to other family members who may have 
malaria, and still it doesn’t cost anything…” “If we’re not 
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around, who will give the drugs to the people in the 
community?” In all radical treatment interactions, the role of 
mosquitoes was only mentioned in one encounter. In a few 
interactions, the term “malaria virus” was used instead. 
Likewise, the importance of prevention was only acknowledged 
once: “Clean the animal stall, clean up the water gutter. These 
are places for mosquitoes.” 
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Table 7. Quotes to illustrate exchange of information at the radical 
treatment visits 

 Quotations 
Health care worker side 

Assurance of drug 
potency 

“Even if they give you an injection, you’ll still get the 
disease without that [malaria] drug” 

Experience of 
“normal” side- 
effects 

“The drug causes fatigue, sleepiness…”  
“You may experience sudden darkness, but it will be OK 
again soon” 

Common 
information given 

“One small package per day and you have to finish it, 
don’t leave it until the next day. Six pills every day. There 
are three/five packages, you have to finish them in 
three/five days” 

Advice while taking 
drugs 

“Eat more, and drink more” 
“You can grind them up [for children]. I gave you spare 
drugs, in case she vomits” 
“You can add sugar [for children]” 

Hidden competition  “Don’t go to her [midwife], your disease may not be 
identified and you’ll get sick again. She also doesn’t have 
this kind of drug for malaria”  

Drugs given to other 
family members 

“Tell him to take the pills in one day… I’ll come back 
again to take blood slides”  

Consequences of low compliance 
Illness complication-
cost 

“If you don’t take all the drugs, you’ll turn yellow, beri-
beri, and finally typhoid. Typhoid is expensive to cure…” 

Transmission “Take the drugs at once, so it [malaria] won’t spread to 
the family. If you don’t take them [drugs] all, the 
mosquito that bites you can bite your children, 
grandchildren, and they will all suffer from malaria. 
Everyone in the family will be ill” 

Treatment course “If you don’t take the drugs routinely, then should be 
repeated again like with TB” 

Shared health care worker-patient concern 

Drug appearance and 
taste 

“It tastes bitter… really bitter … very very bitter”  
“It’s small in size, but it’s powerful. It’s like chilli, the 
smaller the hotter!” 

Patient side 

Rapid relief of 
symptoms 

“I don’t have any more symptoms… do I need to take 
them [the drug] all? 

Identified constraint “She [a child] vomits up the drugs, she refuses to take the 
drugs…” 
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5.3.3 Hidden competition with the private sector  

In addition to the VMWs, there are other health care workers 
who diagnose and provide treatment for malaria, both in the 
public and private sectors. Competition between the VMWs 
and other health care workers (such as doctors, paramedics and 
midwives in private practice) was identified using different data 
collection strategies and was expressed in different ways as 
illustrated in the following quotations. Availability and 
effectiveness of antimalarial drugs as well as free treatment were 
often to illustrate the advantages of using the VMWs. 

“If someone has katisen or panas tis or panas anyep [fever-
cold] in the family or the neighbourhood, just look for 
me, I’ll provide free treatment. This free drug will cure the 
illness without your having to pay, unlike when you visit a 
doctor or a paramedic. I don’t say you shouldn’t go there, 
but this is free treatment from the government” 

“Sometimes the drugs there [private practices] are the 
same, but you have to pay” 

The role of VMWs regarding the early diagnosis and case 
management of malaria is vital for the MCP, therefore, and in-
depth understanding of their work performance is therefore 
necessary in order to make improvements. 
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6. DISCUSSION  

 
 

 
 
 

6.1 Reflection on methodological issues 

6.1.1 The study design 

This study is an evaluation of an established programme (i.e. 
malaria control programme in Indonesia), with a focus on 
monitoring the implementation of early detection and case 
management in a primary care setting (Rossi & Freeman, 
1993). The objective of this study was to examine the interface 
between the patients and the VMWs –the latter being the main 
provider in early detection and case management of malaria. 
The study relies on multiple sources of evidence, collected both 
retrospectively and prospectively. The interaction between the 
patients and the VMWs was observed in a real-life context 
(prospective) and these data were supported by information 
concerning the malaria morbidity trends, the community 
perceptions, and the malaria surveillance strategies to describe 
factors affecting the patients and the VMWs.  Quantitative and 
qualitative information were used (e.g., the malaria morbidity 
data from the existing malaria surveillance system and  
perceptions of the community) and different data collection 
methods were employed (e.g., documents, in-depth interviews, 
observation, focus group discussion, diary). The data thus were 
drawn from two sources, i.e. from the secondary source, 
collected through the malaria surveillance report at the health 
centre and district health office in Jepara (paper I and II); and 
the primary source collected for the RAP study (paper III and 
IV) and the longitudinal study of clinical malaria cases (paper 
V).   

In light of the above characteristics, the overall study design 
cannot straightforwardly be labelled as a cross-sectional survey, 
longitudinal study, nor qualitative research. It is best described 
as a case study research, an empirical enquiry that investigates a 
contemporary phenomenon within its real-life context, 
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especially when the investigator has no control over the 
behavioural events (Yin, 1994).  In this study, the case was 
defined as the patients-VMWs interface (described in paper V).  
The trends of the burden of malaria in Jepara (Paper I) as well 
as the malaria surveillance system (Paper II) were considered as 
the context in which the phenomenon occurred. Paper III 
explored the methods used for understanding the community’s 
knowledge and perceptions on malaria, and the findings of 
using this method were presented in Paper IV. 

6.1.2 The strengths  

The sequence of the papers reflects the order of data collection 
activities, where the intention was to take advantage of 
information generated from the earlier studies (hence, an 
emergent design for the overall study). For example, the diary 
used in the longitudinal study (paper V) incorporated different 
community’s care-seeking behaviour obtained from the RAP 
study (paper IV).  

A combination of quantitative and qualitative data collection 
methods was employed in this study. From the qualitative 
perspective, the use of combined methods improved the 
credibility of the findings through triangulation of data 
collection methods. As an example, information concerning 
treatment-seeking behaviour found in the RAP study was 
comparable to the findings from the longitudinal study as well 
as a survey initiated by the Jepara district health office after the 
RAP study (Feries et al., 2000). A more direct approach to 
enhance the credibility of a RAP study was carried out by 
Mathur et al. (1996), who compared the economic status and 
dietary profile obtained from the RAP study with data obtained 
from conventional interview. In that comparison, there was no 
significant difference found between the two methods, 
suggesting that RAP has advantages in producing credible 
information within a shorter period of time.  

From the process evaluation viewpoint, a combination of 
quantitative and qualitative methods further gives advantage in 
terms of a better understanding of the problems in early 
diagnosis and case management. To evaluate early diagnosis of 
malaria carried out by the VMWs, a one-year qualitative 
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observation study was conducted by the research assistant, in 
addition to care-seeking behaviour data collected from diaries. 
The lengthy stay by the research assistant in the field 
(prolonged engagement) is a useful technique to overcome 
observer bias. Similarly, prolonged engagement was also 
applied in the RAP study as the research assistant lived in the 
study area.    

Finally, the care-seeking behaviour of the clinical malaria 
patients was obtained from a longitudinal study of actual 
episodes of clinical malaria cases. This is in contrast to other 
studies using hypothetical questions (“If someone gets malaria 
…”) or asking about previous exposure to an illness. A review 
of treatment-seeking behaviour for malaria by McCombie 
(1996) illustrates inconsistencies in responses as a consequence 
of the discrepancies between the actual and hypothetical 
reports of behaviour.  

6.1.3 The limitations 

Our observations concerning the malaria morbidity trends are 
based on data retrieved from a routine malaria surveillance 
system. In such a study, consistency of the recording and 
reporting system is important for analysing trends. Since 1980, 
there have been no major changes in the content, format or 
process of reporting malaria cases in Jepara District. It is also 
worth mentioning that the malaria morbidity data in the health 
centres, which are later incorporated into the district report, 
were not disaggregated according to sex and age. Information 
concerning sex and age were only available for this study in the 
malaria registers kept at the health centre, that contained all 
negative and positive malaria cases.   

A comparison of ACD versus PCD based on the existing 
surveillance system is problematic as these two surveillance 
systems differ regarding coverage population (high coverage 
and hard-to-reach vs. selected coverage), health care workers 
characteristics (health care workers focusing on a specific 
disease vs. general health, and low vs. high educated health care 
workers), initiative for seeking care (initiated by the health care 
workers vs. patient/family), ownership of care settings (public 
service vs. a mix of public-private services), quality of care 
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provided (high vs. low), cost (low vs. high), and source of 
finance (paid by the government vs. patient), respectively. 
While the method for comparing these two surveillance 
systems may be considered as a weak point, nevertheless, a 
better study design would be difficult to apply in order to 
evaluate their performance.  

The care-seeking behaviour in this study applied observation of 
one illness episode and this may not reveal the overall pattern 
of malaria care seeking. The outcome observed at the end of 
one illness episode is likely to affect the choice of treatment in 
subsequent episodes of illness (Kaewsonthi & Harding, 1986; 
McCombie, 1996). In this case, a smaller sample of households 
observed over a longer period of time would likely allow for 
studies of >1 episodes, thus yielding additional information. In 
addition, even though this study used actual episodes of clinical 
malaria cases, it was the VMWs who filled in the questionnaire 
during the presumptive visits based on the recall of the 
patient/care takers since the start of malaria symptoms.   

 

 

 

6.2 The context: malaria in low endemic countries  

In Southeast Asia, in spite of decades of malaria eradication 
efforts, malaria will remain prevalent in the 21st century 
(WHO, 1997b). In Indonesia, malaria endemicity varies 
geographically, with the most severe types of malaria reported 
in the eastern provinces (Laihad, 1999). While the use of 
vaccine and drug combinations has been investigated in the 
eastern provinces, early detection and case management remain 
to be the most sustainable control strategy in a low endemic 
area (API <1/1000 population).  

In Jepara district where malaria transmission is unstable and 
immunity against malaria is limited, climate anomalies may 
have the potential to cause an epidemic. The association 
between El Nino Southern Oscillation and increased risk of a 
malaria epidemic has been studied in Colombia, Venezuela, 
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Peru, Pakistan, African, Sri Lanka and Indonesia (Akhtar & 
McMichael, 1996; Anonym, 1999; Bouma et al., 1997; Bouma 
& Dye, 1997; Bouma & Kaay, 1994; Bouma & Kaay, 1996; 
Kovats, 2000; Lindsay et al., 2000; WHO, 1998). In Sri 
Lanka, it caused prolonged dry periods, similar to Indonesia, 
and it lead to a four-fold increase of the risk of malaria 
epidemic (WHO, 1998). In Indonesia, the worst El Nino in 
the 20th century (1982-83 and 1997-98) brought a dramatic 
increase in malaria and associated deaths in Irian Jaya, where 
the problem of malaria is severe (Anonym, 1999).  

The effect of El Nino in Jepara District is not so evident. 
Rainfall was relatively stable before and after the 1982-83 El 
Nino, followed by a gradual decrease during the 1989-94 El 
Nino like conditions. During 1997-98 El Nino, which brought 
dry periods in most parts of Indonesia, rainfall increased in 
Jepara district. As high rainfall tends to decrease malaria, El 
Nino phenomenon, therefore, is not predictive of epidemic in 
Jepara. 

There was no gender difference in the incidence of malaria. 
During the five-year period (1994-98), the sex specific 
incidence was consistent (paper I). However, the longitudinal 
study showed that the percentages of cases not treated by the 
VMWs were higher in male than in female cases, and this 
difference was significant on day two of the illness period 
(60.7% and 54.6% respectively, p=0.01) (paper V).   

The age-specific incidence of malaria in Jepara is in contrast 
with the general pattern in low transmission areas, where all 
ages are equally at risk due to low immunity. In fact, the age 
distribution was similar to the hyperendemic countries or non-
immune communities entering hyperendemic areas (Ak et al., 
1998; Andersen et al., 1997; Baird, 1998; Snow & Marsh, 
1998).  

Two mechanisms may explain this situation. First, older 
children and adults living in a village where the level of 
exposure had been reduced by effective interventions will have 
a substantial degree of protective immunity acquired as a result 
of their previous level of exposure (Greenwood, 1997). In 
Jepara, lower incidence in adults aged 15+ years may have 
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reflected their protective immunity acquired during their 
childhood in early 1980s when the API reached 21/1000 
population. Second, attacks of malaria are likely to be milder or 
of shorter duration in adults than children, as adults usually 
have easier access to appropriate treatment (Greenwood, 1997). 
Our observations based on the malaria register in the three 
endemic health centres in 1994-98 reveal a good compliance 
(>90%) to the malaria treatment guidelines among the health 
care workers at the public health care facilities. However, 50% 
of infant malaria cases received inappropriate treatment 
combination (paper II). In the longitudinal study, the 
percentage of children aged <15 years not treated by the 
VMWs was higher than those aged 15+ years, although the 
difference was only significant on day two of the illness period 
(71.3% and 56.9%, p<0.001) (paper V). 

P. falciparum and P. vivax infections contributed almost 
equally in Jepara from 1994 to 1998. For the under fives, P. 
vivax infection was more common, while P. falciparum 
increased with age above five years. In the low incident years 
(1995 and 1998), however, the majority of infections were due 
to P. vivax, regardless of age and sex. This may be due to the 
fact that P. falciparum was more amenable to control measures 
(Sutanto et al., 1999), poor compliance towards treatment of 
P. vivax due to a longer treatment duration, and possibly, 
under-diagnosed mixed infections as a result of a Giemsa stain 
microscopy used in the control programme (Looareesuwan et 
al., 1987; Mason & McKenzie, 1999; Zhou et al., 1998). 

 

 

 

6.3 Early detection and case management 

6.3.1 Quality of microscopic examination  

Quality of microscopic examination is essential for arriving at 
aetiological diagnosis and prompt measures. In this study, there 
was a good agreement among the health centres and GMU 
miscrosopists (Kappa 0.75) and there was no significant 
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difference in Kappa for slides collected through ACD and PCD 
(p=0.06). However, the competence of the DHO to supervise 
malaria case management at the health centres was doubtful. In 
the current monitoring system, the importance of blinding the 
slides was ignored and feedback from the DHO was too late to 
affect case management. Also, the overall quality of slide 
readings by the DHO was lower compared with the health 
centre. This finding was similar to that of a previous study in 
Jepara and since an intervention has been initiated to improve 
the capacity of the DHO in conducting supervision (Soedarso, 
1998).  

Less than 50% positive predictive values and >85% negative 
predictive values were found for both health centres and DHO. 
This implies that almost half of the diagnosis of P. falciparum 
made by the health centre and DHO was incorrect. Therefore, 
it may have underestimated mixed infections or the overall 
incidence of malaria. Regardless of the quality of blood slides 
preparation and Giemsa staining, it is possible that the 
microscopists have overlooked the existing P. falciparum 
infection. This may be so with the higher predictive values for 
P. vivax infection. 

6.3.2 Malaria surveillance strategies: ACD versus PCD 

Decline of resources available for malaria control has led to a 
shift from the strategy of vector control by residual insecticides 
spraying to a surveillance system that offers early diagnosis and 
prompt treatment of malaria cases. In 1989, a malaria 
surveillance project reduced cost for spraying operations by 
62%; however concurrently it increased the cost for ACD by 
31%. The surveillance was then universally applied in Java-Bali 
since 1991 (Hunt, 1991).  Even so, with the decreasing 
number of VMWs and continued budget cuts, the justification 
of ACD is being questioned and it may have to be replaced by 
PCD as early as 2003 (Hunt, 1991).   

Comparisons between ACD and PCD highlight differences in 
equity, efficiency and quality of case management. Equity 
encompasses the coverage of early detection and the extent to 
which a surveillance system reaches the disadvantaged sub-
populations.  This study shows that almost 60% of the 
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confirmed malaria cases were identified by ACD. ACD was 
also found to be beneficial for the 0-14 age group that has a 
higher incidence of malaria compared with the 15+ age group 
in Jepara, as well as for those who live distant from the health 
centre.  

The advantage of ACD over PCD in equity should be balanced 
with efficient use of resources for detecting and providing 
treatment for malaria cases. Lower SPRs (ACD) compared to 
SPRs (PCD), especially in 1994, were possibly due to a high 
morbidity of acute respiratory infections from 1991 to 1994 
(Jepara District Health Office, 2000). Low SPR also implies 
waste of resources, particularly chloroquine. Fortunately, as 
found in the recent in-vitro resistance test in 1996, 
chloroquine-resistant P. falciparum is not yet a problem in 
Jepara.  

Eight percent of all cases with P. falciparum gametocytes were 
detected through ACD, suggesting that ACD is more efficient 
in detecting those that had been infected for a considerable 
time. A similar result was also found from the ACD surveys in 
the Philippines (Belizario et al., 1997). However, P. falciparum 
gametocytaemia can be due to multiple factors. Self-treatment 
is common as the first care-seeking behaviour in this endemic 
area, especially among those with limited access to health care 
facilities and among those who live in high incident 
communities (McCombie, 1996). In addition, gametocyte 
infections may indicate the need to improve ACD by the 
VMWs, for example through better targeting to the high-risk 
groups.    

The difference in time lapse from slides taken to examination 
in ACD and PCD reflects more of the wider geographical areas 
covered by the VMWs and the schedule for microscopic 
examination at the health centre that is often not conducted 
daily.  

Provider compliance with treatment guidelines is a major issue 
in malaria treatment. This study showed that once malaria was 
confirmed, the treatment was delivered promptly. Overall, only 
<5% of cases received radical treatment exceeding seven days 
from the time of the slides being taken (Ministry of Health, 
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1993). Even though the health care workers have generally 
good compliance with treatment, this was not the case for 
malaria in infant. Lack of a simple intervention such as 
chloroquine syrup for children may worsen the problems with 
low compliance, especially in this 0-14 year age group.  

The above comparisons between ACD and PCD were carried 
out in public health care facilities (health centre). While ACD 
is only organised by the public sector, PCD can be conducted 
in the private sector as well. According to our study of malaria 
case management, blood slides were not consistently taken by 
the private practitioners. To illustrate this problem further, 
additional data were collected from private practitioners 
(consisting of paramedics and midwives) in Mlonggo II area. 
The findings confirmed low compliance with malaria 
treatment; hence, low quality of clinical care. None of 
practitioners took blood slides and only <10% of the them 
prescribed anti-malarial drugs to the clinical malaria patients.  

Therefore, in light of the recommendation to shift from ACD 
to PCD, one should consider the possibilities for the VMWs to 
conduct PCD instead of ACD. This scenario occurred in Sri 
Lanka, through the development of malaria treatment centres 
(Konradsen et al., 2000). If ACD is discontinued, efforts to 
improve home management and to create a good collaboration 
between the public and private sectors obviously need to be 
strengthened. These changes are neither feasible nor easy to 
achieve within a short period of time (Brugha et al., 1999; 
Kamat, 2001; McCombie, 1996), especially in concurrent to 
the major health care reform in Indonesia (Trisnantoro, 2000). 
A negative impact of health service decentralization on malaria 
control has been demonstrated in Colombia (Kroeger et al., 
2002). Alternatively, different ways to finance the VMWs for 
ACD should be explored. 

6.3.3 Care-seeking behaviour and the quality of the VMWs-
patient interface  

High quality interactions between the clinical malaria patients 
and the VMWs require initiatives from both the 
patients/community and VMWs. The community needs to 
perceive malaria as an important illness, to have a good 
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understanding of the symptoms, and to respond positively to 
the VMWs. Likewise, the VMWs have to be able to reach the 
community and identify clinical malaria patients, to take blood 
slides and to deliver the slides to the health centre.  

The RAP study showed that the community has been exposed 
to the term malaria concurrently with the local terminologies 
based on perceived signs and symptoms (katisen, panas tis, and 
malaria). Other studies have also found vernacular terminology 
for malaria, for example terms associated with the perception of 
signs and symptoms (e.g. in the study by Kengeya-Kayondo et 
al., 1994), types of parasites (e.g., in Espino et al., 1997; 
Miguel et al., 1998), the organ affected (e.g., in Espino et al., 
1997) and the severity (e.g., in Espino et al., 1997; Winch et 
al., 1996).  

Different understandings of malaria signs and symptoms may 
contribute to delay in illness recognition and treatment. This 
problem was reflected by the P. falciparum gametocytes found 
in 11.2% of all malaria cases in the three endemic health 
centres in Jepara between 1984 and 1998, indicating delayed 
treatment by about 10-15 days. The existence of gametocytes 
was more common in Gronggong sub-village; not surprisingly, 
self-treatment was frequently used in this sub-village.  

Consistent with findings in other studies, self-medication with 
modern medicine at home was usually sought prior to seeking 
formal treatment, regardless of the use of traditional treatment 
(Espino et al., 1997; Espino & Manderson, 2000; Lipowsky et 
al., 1992; Miguel et al., 1999; Mwenesi et al., 1995; Snow et 
al., 1992). Although the role of VMWs was important in 
Jepara, self-medication still plays an important role. Findings 
from the longitudinal study revealed that until day three of the 
illness period, self-medication was the most frequent action 
taken second to the use of VMWs only.  

Even though fever illnesses (including malaria) require 
immediate action, studies have rarely shown the use of formal 
health services as the first resort for self-diagnosed malaria. In 
Jepara, only if the malaria does not respond to home therapy or 
if it is perceived to present unusually, will the villagers consult 
with health care providers (at a private clinic, a health centre, 



 

 58 

or the hospital) if resources permit. Timing of consultation 
varies. The RAP study revealed that some people would wait 
between 1 and 3 days or until the disease was perceived as 
severe (katis gepok sirah). This was later confirmed in the 
longitudinal study. Self-medication was in third position of 
choice for the first three days, and as the illness progressed, this 
was then replaced by seeking care from health professionals 
(mostly paramedics). Other studies conducted both in high 
and low malaria endemic areas also have shown that self-
medication was practised more often in high incidence areas 
compared to low incidence communities (Espino & 
Manderson, 2000; McCombie, 1996; Ryan, 1998). 

Day four was the time when the percentage of no actions taken 
exceeded the use of VMW. The high proportions of doing 
nothing confirms the community understanding of malaria as a 
common but minor illness. However, once the patients suspect 
katisen/panas tis/malaria, the role of the VMWs is 
acknowledged and the community has good access to different 
sources of treatment and providers (both traditional and 
modern). Day four of the illness may illustrate the dynamics 
between traditional and modern medicine, when the health 
care facilities were considered to have failed to cure the disease.  

The decision to use formal treatment is affected by perceived 
effectiveness of treatment and cost. For many people a 
consultation with the health care provider was simply described 
as “getting an injection”. This was often cited as the primary 
reason for people seeking care in public and private facilities. In 
Indonesia, it is common for patients at the health centres to 
receive one or two injections (Dwiprahasto, 1998; Grace, 
1998). Apparently, injections were more widespread in the 
private practice of paramedics. In Jepara, one third of clinical 
malaria patients visiting the private practitioners in Mlonggo II 
area received injections.   

With respect to cost, our study showed that direct and indirect 
costs of malaria treatment among people in the remote areas 
can be substantial (“Two goats at least…”). As a result, home-
based care is considered a cost saving strategy and health care 
services often are used at a later point in the development of 
the illness. Indeed, cost was also emphasised by the VMWs to 
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convince the community of using their service, as evident from 
the taped interactions. It is used as a strategy to promote 
themselves (by giving free treatment), to encourage the patients 
to take anti-malarial drugs (hence, preventing illness 
complications), and to compete with the private practices of 
paramedics and midwives (giving similar drugs for free).    

Patient compliance is an important issue in malaria case 
management. This was not explored in this study due to 
absence of drug resistance. However, other studies have shown 
that patient compliance is usually problematic for many 
reasons. The reasons for this are self-treatment, quick relief of 
symptoms, supply for families or neighbours contracting the 
disease, inadequate information at consultation, bitter taste, 
and improper packaging (Gomes et al., 1998; Ruebush II et al., 
1992). Awareness of problems in patient compliance was also 
identified from the longitudinal observation of the patient-
VMWs interaction. Once the patients had been treated by the 
VMWs, information on how to take the drugs was not always 
given clearly to the patients. The complexity of the low 
compliance problem increases with the easy access to 
antimalarials (even Fansidar) in Jepara and the absence of 
simple interventions such as availability of chloroquine syrup 
for children, improved packaging of doses, and written 
instructions (e.g. Ansah et al., 2001; Gomes & Pang, 1998; 
Homedes & Ugalde, 2001; Yeboah-Antwi et al., 2001). Sub-
optimal regimen as a result of poor compliance may potentially 
be aggravated by a currently higher proportion of P. vivax to P. 
falciparum in Jepara District. 
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7. CONCLUSION AND RECOMMENDATIONS 

 

 

 

 

The malaria morbidity trends in Jepara district indicate a lack 
of association between the El Nino phenomenon and increased 
malaria transmission in this area of unstable malaria trans-
mission in Indonesia. A possible association between age and 
the risk of P. vivax malaria needs further investigation. 

Comparisons of the role and performance of ACD versus PCD 
demonstrate that in this transition period to a decentralised 
health system, ACD should remain in a focus endemic area. 
Hence, efforts to retain the VMWs should be considered by 
the district. Further econometric studies should be undertaken 
at a district level to compare costs of different surveillance 
strategies both from the MCP and community perspectives, 
taking into account the role of private sector. 

Prior to conducting a RAP study on the community 
perceptions toward malaria, 11 criteria for judging the quality 
of published RAP studies were developed, taking into 
consideration the limitations inherent in RAP studies and 
common methodological problems. These criteria were then 
used as a guideline for conducting the RAP study and reporting 
the findings in a scientific journal. Further research and 
discussion is necessary to determine the usefulness of these 
criteria as a tool for improving RAP methodologies in health 
and in other areas, assisting investigators in reporting their 
findings in scientific journals, and providing reviewers and 
readers with guidelines to better appraise the results.  

Findings from the RAP study demonstrate a low understanding 
of malaria in the endemic areas in Jepara district. The study 
highlights the consistent lag between community 
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understanding and biomedical description of malaria signs, 
symptoms, causes, prevention and treatment. Thus, if early 
diagnosis and case management continue to be the main 
strategy for the MCP, integration of perceived understanding 
of the community into the programme is critical. The need for 
such integration will be even more important if the future 
policy of malaria surveillance is to be shifted into PCD. The 
content of health education interventions targeted at illness 
recognition and prompt treatment should incorporate 
traditional beliefs so that the community is aware that their 
perceptions are acknowledged.  

The performance of the VMWs supports the public health 
effort to control malaria through home management, i.e. 
through early contact with those perceived to have clinical 
malaria symptoms. Visits of VMWs within four days of 
symptom recognition appear to be the ideal timing both from 
the perspective of MCP (i.e. malaria transmission) and of the 
households (i.e. a shift to health professionals). As the 
performance of the VMWs has been reported to be good, 
recommendations to shift from ACD to PCD are of concern, 
at least from the community viewpoint.  

We recommend that evaluation of the role and performance of 
the VMWs be carried out at the district level prior to any 
decision about a shift to PCD. If the results favour the use of 
VMWs, such as demonstrated in this study, different strategies 
to redistribute and finance them should be the primary 
consideration. This is especially important because of the 
change to a decentralised health care system (i.e. complex 
financing, difficulties to access and allocate district and state 
funds, shortage in personnel, and redefinition of the DHO 
organisation). Alternatively, if a shift to a PCD system is 
inevitable, we suggest that the VMWs be maintained in an 
endemic area during the transition period, in order to continue 
ACD as well as to inform the community of the future changes 
in malaria services. Hence, the role of DHO should also be 
strengthened in order to monitor the quality of early diagnosis 
and case management in the public and private health sector. 

Home management still plays a major role in malaria 
treatment, and this needs to be strengthened. Although there 
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are disadvantages to the current practice of home treatment 
using modern medicine, its existence cannot be ignored. 
Rather, it should be integrated into the existing system by the 
development of interventions to improve such practices. 
Individuals involved in decision-making regarding treatment, 
such as mothers or shop owners, should be provided with 
sufficient knowledge about the importance of correct dosage 
and treatment compliance. Patient compliance with treatment 
should be further studied and simple interventions carried out 
by VMWs in order to improve treatment should also be 
explored.  

 

 

 

 

 

 



 

 63 

ACKNOWLEDGEMENTS 

 

 

 

I am indebted to the officials at the Jepara District Health 
Office, Central Java province, Indonesia and the Mlonggo II, 
Batealit, and Mayong I health centres in Jepara District. My 
knowledge about malaria has improved through endless 
dialogues with all of you, with the community and particularly, 
with the village malaria workers. Without their support and 
cooperation, this study would not have been completed.   

I would like the express my sincere gratitude to the following 
individuals and organisations: 

Mbak Aryanti Radyowiyati, who introduced me to Anna 
Winkvist in early 1996. My acquaintance and attachment to 
Epidemiology, Department of Public Health and Clinical 
Medicine, Umeå University, has nourished and flourished from 
this point. 

Anna Winkvist and Lennarth Nyström for their endurance, 
patience, continuous encouragement, and friendship through-
out the project life cycle, especially during the early phase of 
uncertainties, the long phase of struggling with papers, and the 
final phase of the battle. Later on, Daniel Chandramohan and 
Rossi Sanusi for challenging discussions through phone 
conferences, e-mails, face-to-face discussions and manuscripts 
comments. I have had the privilege of having a dynamic group 
of supervisors. Birgitta Åström, an extra “supervisor”, who has 
kindly supervised my social life in Umeå.  

Stig Wall for the leadership in the department and his 
confidence in my competence; and Epidemiology, for giving a 
home-like environment to survive the long hours of darkness-
cold and light-warm, and for always being a great audience and 
supporters in my academic performance and music concerts.  



 

 64 

All senior colleagues who have served as “opponents” in 
different study phases: Urban Janlert (Master thesis), Claes 
Ahlm, Urban Janlert, and Britta Antonsson-Ogle J (midterm), 
and Peter Byass and Eva Johansson (pre-defense).  

All co-authors and manuscript reviewers for their constructive 
contribution to improve the quality of my papers: Jean-Pierre 
Habicht, Gretel H. Pelto, Suharyanto Supardi, Hari Kusnanto 
Josef, Laksono Trisnantoro, Fahmi Maria Ulfa, Rossi Sanusi, 
Daniel Chandramohan, Lennarth Nystrom and Anna 
Winkvist. Thanks also to Jane Wigertz who helped editing my 
Indonesian-English language.  

My extended “family” in Sweden, composed of a mix of 
Indonesian-Swedish students-families and Swedish-Indonesian 
families-students. I treasure these relationships.  

All friendships developed and deepened during my stay in 
Sweden. Also, friends and colleagues at home who kept me 
accompanied and updated through their e-mails. You are all 
unforgettable.  

Those who helped me in the research process, without whom 
this research would not have been so quick: Fahmi Maria Ulfa, 
Hari Agus Sanjoto, Nuski Syaukani, Budi Kasoem, Yusup 
Budianto, Yodi Mahendradhata, Upiek CFBU, and Anastasia 
Noviana.  

My appreciation goes to STINT, the WHO-TDR special 
programme, and Epidemiology, Department of Public Health 
and Clinical Medicine for their financial support; to the 
Department of Public Health, Faculty of Medicine and the 
Hospital Management Graduate Program, Gadjah Mada 
University for giving permission to be absent from work 
temporarily and for securing my post. 

To my parents, M. Ramlan and Harni, thank you for always 
keeping me in your prayers and for calling Putri everyday when 
I was not around; my parents in law, late Oetomo Moestidjo 
and Sri Hartati, for your love and support. To Putri, I am 
deeply sorry that during my absence, I could only watch you 
through your pictures and listen to you through the beautiful 
songs you sang for me over the phone. To Iwan, I have truly 



 

 65 

been fortunate and I thank you and love you more than words 
can express. 



 

 66 

REFERENCES 

Agyepong, I. A., Aryee, B., Dzikunu, H., & Manderson, L. 
(1995). The malaria manual: The guidelines for the rapid 
assessment of social, economic and cultural aspects of malaria. 
Geneva: UNDP/World Bank/WHO Special Programme for 
Research and Training in Tropical Disease (TDR). 

Ak, M., Jones, T. R., Charoenvit, Y., Kumar, S., Kaslow, D. 
C., Maris, D., Marwoto, H., Masbar, S., & Hoffman, S. L. 
(1998). Humoral immune responses against P. vivax MSP1 in 
humans living in a malaria endemic area in Flores, Indonesia. 
Southeast Asian Journal of Tropical Medicine and Public Health 
29, 685-691. 

Akhtar, R. S., & McMichael, A. J. (1996). Rainfall and malaria 
outbreaks in Western Rajasthan. Lancet 348, 1457-1458. 

Alnwick, D. (2000). Roll back malaria – what are the 
prospects? Bulletin of the World Health Organization 78, 1377. 

Andersen, E., Jones, T. R., Purnomo, Masbar, S., Wiady, I., 
Tirtolusumo, S., Bangs, M. J., Charoenvit, Y., Gunawan, S., & 
Hoffman, S. L. (1997). Assessment of age-dependent 
immunity to malaria in transmigrants. American Journal of 
Tropical Medicine and Hygiene 56, 647-649. 

Anonym. (1999). El Nino and associated outbreaks of severe 
malaria in highland populations in Irian Jaya, Indonesia: a 
review and epidemiological perspective. Southeast Asian Journal 
of Tropical Medicine and Public Health 30, 608-619. 

Ansah, E. K., Gyapong, J. O., Agyepong, I. A., & Evans, D. B. 
(2001). Improving adherence to malaria treatment for children: 
the use of pre-packed chloroquine tablets vs. chloroquine 
syrup. Tropical Medicine and International Health 6, 496-504. 

Atmosoedjono, S. Malaria control in Indonesia since World 
War II. In: Takken, W., Snellen, W. B., Verhave, J. P., Knols, 
B. G. J., Atmosoedjono, S. (Eds.). (1990). Environmental 
measures for malaria control in Indonesia, a historical review on 
species sanitation. The Netherlands: Wageningen Agricultural 
University; p.141-54. 



 

 67 

Atmosoedjono, S., Arbani, P. R., and Bangs, M. J. (1992). The 
use of species sanitation and insecticides for malaria control in 
coastal areas of Java. Buletin Penelitian Kesehatan 20, 1-15. 

Attaran, A., & Maharaj, R. (2000). DDT for malaria control 
should not be banned. British Medical Journal 321, 1403-1405. 

Aylward, B., Hennessey, K. A., Zagaria, N., Olive, J., & Cochi, 
S. (2000). When a disease eradicable? 100 Years of lessons 
learned. American Journal of Public Health 90, 1515-1520. 

Baird, J. K., Sismadi, P., Masbar, S., Ramzan, A., Purnomo, B. 
W., Sekartuti, Tjitra, E., Rumoko, B. W., & Arbani, P. R. 
(1996). A focus of endemic malaria in Central Java. American 
Journal of Tropical Medicine and Hygiene 54, 98-104.  

Baird, J. K. (1998). Age-dependent characteristics of protection 
v. susceptibility to Plasmodium falciparum. Annals of Tropical 
Medicine and Parasitology 92, 367-390. 

Belizario, V. Y., Saul, A., Bustos, M. D. G., Lansang, M. A., 
Pasay, C. J., Gatton, M., & Salazar, N. P. (1997). Field 
epidemiological studies on malaria in a low endemic area in the 
Philippines. Acta Tropica 63, 241-256. 

Bouma, M. J., Poveda, G., Rojas, W., Chavasse, D., Quinones, 
M., Cox, J., & Patz, J.  (1997). Predicting high-risk years for 
malaria in Colombia using parameters of El Nino Southern 
Oscillation. Tropical Medicine and International Health 2, 
1122-1127. 

Bouma, M. J., & Dye, C. (1997). Cycles of malaria associated 
with El Nino in Venezuela. Journal of American Medical 
Association 278, 1772-1774. 

Bouma, M. J., & van der Kaay, H. J. (1994). Epidemic malaria 
in India and the El Nino southern oscillation. Lancet 344, 
1638-1639. 

Bouma, M. J., & van der Kaay, H. J. (1996). The El Nino 
Southern Oscillation and the historic malaria epidemics on the 
Indian subcontinent and Sri Lanka: an early warning system 



 

 68 

for future epidemics? Tropical Medicine and International 
Health 1, 86-98. 

Bradley, D. J. (1994). Watson, swellengrebel and species 
sanitation: Environmental and ecological aspects. Parassitologia 
36, 137-147. 

Brewster, D. (1999). Environmental management for vector 
control. Is it worth a dam if it worsens malaria? British Medical 
Journal 319, 651-652.  

Brugha, R., Chandramohan, D., & Zwi, A. (1999). Viewpoint: 
Management of malaria – working with the private sector. 
Tropical Medicine and International Health 4, 402-406. 

Dwiprahasto, I. (1998). Consultant report to the Directorate 
General of Food and Drug, Ministry of Health of Indonesia. 
Yogyakarta, Indonesia: Gadjah Mada University, Faculty of 
Medicine.   

Dwiprahasto, I. (2000). Epidemiology of malaria in pregnancy in 
Jepara district, Central Java province, Indonesia. Unpublished 
doctoral thesis, London School of Hygiene and Tropical 
Medicine, London, UK.  

Espino, F., Manderson, L., Acuin, C., Domingo, F., & 
Ventura, E. (1997). Perceptions of malaria in a low endemic 
area in the Philippines: Transmission and prevention of disease. 
Acta Tropica 63, 221-239. 

Espino, F., & Manderson, L. (2000). Treatment seeking for 
malaria in Morong, Bataan, The Philippines. Social Science and 
Medicine 50, 1309-1316. 

Farid, M. A. (1998). The malaria campaign – why not 
eradication? World Health Forum 19, 417-427. 

Feries, F. E., Yunanto, & Umrotun. (2000). Survei cepat care 
seeking behavior penyakit malaria di kecamatan Mlonggo, 
Batealit dan Mayong, kabupaten Jepara [Rapid survey of care 
seeking behavior of malaria illness in Mlonggo, Batealit and 
Mayong subdistricts, Jepara district]. Central Java, Indonesia: 
Jepara District Health Office. 



 

 69 

Gomes, M., Wayling, S., & Pang, L. (1998). Interventions to 
umprove the use of antimalarials in South-east Asia: an 
overview. Bulletin of the World Health Organization 76 (Suppl 
1), 9-19. 

Gomes, M., & Pang, L. (Eds.) (1998). Interventions to 
improve antimalarial use. Bulletin of the World Health 
Organization 76 (Suppl 1). 

Gordis, L. (2000). Epidemiology. 2nd ed. London: WB Saunders 
Company. 

Grace, J. (1998). The treatment of infants and young children 
suffering respiratory tract infection and diarrhoeal disease in a 
rural community in Southeast Indonesia. Social Science and 
Medicine 46, 1291-1302. 

Greenwood, B. M. (1997). What's new in malaria control? 
Annals of Tropical Medicine and Parasitology 91, 523-531. 

Greenwood, B. M. (2000). Malaria – first, roll back 
expectations. Bulletin of the World Health Organization 78, 
1453. 

Homedes, N., & Ugalde, A. (2001). Improving the use of 
pharmaceuticals through patient and community level inter-
ventions. Social Science and Medicine 52, 99-134. 

Hunt, J. (1991). New strategy for malaria control in the Republic 
of Indonesia, based on the collaboration between the Ministries of 
Health and Finance, Republic of Indonesia: A final review of 
program achievements in Central Java province (1989-1991). 
Jakarta: Center for Policy and Implementation Studies.  

Jepara District Health Office. (2000). District health profiles 
1991-2000. Jepara district, Indonesia: Author. 

Kaewsonthi, S., & Harding, A. (1986). Cost and performance 
of malaria surveillance: the patient’s perspectives. Southeast 
Asian Journal of Tropical Medicine and Public Health 17, 406-
412. 

Kamat, V. R. (2001). Private practitioners and their role in the 
resurgence of malaria in Mumbai (Bombay) and Navi Mumbai 



 

 70 

(New Bombay), India: Serving the affected or aiding an 
epidemic? Social Science and Medicine 52, 885-909. 

Kengeya-Kayondo, J. F., Seeley, J. A., Kajura-Bajenja, E., 
Kabunga, E., Mubiru, E., Sembajja, F., & Mulder, D. W. 
(1994). Recognition, treatment seeking behaviour and 
perception of cause of malaria among rural women in Uganda. 
Acta Tropica 58, 267-273. 

Kidson, C. (1992). Global malaria challenge: The Amsterdam 
summit. Southeast Asian Journal of Tropical Medicine and 
Public Health 23, 635-640. 

Konradsen, F., Amerasinghe, P. H., Perera, D., van der Hoek, 
W., & Amerasinghe, F. P. (2000). A village treatment center 
for malaria: community response in Sri Lanka. Social Science 
and Medicine 50, 879-889. 

Kovats, R. S. (2000). El Nino and human health. Bulletin of 
the World Health Organization 78, 1127-1135. 

Kroeger, A., Ordonez-Gonzalez, J., & Avina, A. I. (2002). 
Malaria control reinvented: health sector reform and strategy 
development in Colombia. Tropical Medicine and International 
Health 7, 450-458.  

Krogstad, D. J. (1996). Malaria as a reemerging disease. 
Epidemiologic Reviews 18, 77-89. 

Laihad, F. J. (1999). Situasi malaria di Indonesia (Malaria 
Situation in Indonesia). Available: http://www/actmalaria/ 
org/info/Indonesia.html. 

Last, J. M. (2001). A dictionary of epidemiology. 4th ed. Oxford: 
Oxford University Press. 

Lindsay, S. W., Bodker, R., Malima, R., Msangeni, H. A., 
Kisinza, W. (2000). Effect of 1997-98 El Nino on highland 
malaria in Tanzania. Lancet 355, 989-990. 

Lipowsky, R., Kroeger, A., & Vazquez, M. L. (1992). 
Sociomedical aspects of malaria control in Colombia. Social 
Science and Medicine 34, 625-634. 



 

 71 

Lonnroth, K., Thuong, L. M., Linh, P. D., & Diwan, V. 
(1998). Risks and benefits of private health care: Exploring 
physicians’ views on private health care in Ho Chi Minh City, 
Vietnam. Health Policy 45, 81-97. 

Looareesuwan, S., White, N. J., Chittamas, S., Bunnag, D., & 
Harinasuta, T. (1987). High rate of Plasmodium vivax relapse 
following treatment of falciparum malaria in Thailand. Lancet 
2, 1052-1055. 

Majori, G. (2000). The long road to malaria eradication. 
Lancet 354, siv 31-32. 

Mantra, I. B. (1992). The role of community participation in 
the malaria control program in Indonesia. Southeast Asian 
Journal of Tropical Medicine and Public Health 23 (Suppl 1), 
23-29.  

Mason, D. P. & McKenzie, F. E. (1999). Blood-stage 
dynamics and clinical implications of mixed Plasmodium 
Vivax-Plasmodium Falciparum infections. American Journal of 
Tropical Medicine Hygiene 61, 367-374. 

Mathur, P., Sharma, S., & Wadhwa, A. (1996). Rapid 
assessment procedures for the health and nutritional profile of 
adolescent girls: an exploratory study. Food and Nutrition 
Bulletin 17, 235-240. 

Matteelli, A., Colombini, P., Gulletta, M., Castelli, F., & 
Carosi, G. (1999). Epidemiological features and case 
management practices of imported malaria in northern Italy 
1991-1995. Tropical Medicine and International Health 4, 653-
657. 

Mausner, J. S., & Bahn A. K. (1974). Epidemiology, an 
introductory text. London: W.B. Saunders. 

McCombie, S. C. (1996). Treatment seeking for malaria: a 
review of recent research. Social Science and Medicine 43, 933-
945. 

Miguel, C. A., Manderson, L., & Lansang, M. A. (1998). 
Patterns of treatment for malaria in Tayabas, The Philippines: 



 

 72 

Implications for control. Tropical Medicine and International 
Health 3, 413-421. 

Miguel, C. A., Tallo, V. L., Manderson, L., & Lansang, M. A. 
(1999). Local knowledge and treatment of malaria in Agusan 
del Sur, The Philippines. Social Science and Medicine 48, 607-
618. 

Miles, M. B., & Huberman, A. M. (1994). Qualitative data 
analysis, an expanded sourcebook. 2nd ed. London: Sage 
Publications. 

Ministry of Health. (1993) Malaria: Pengobatan [Malaria: 
Treatment]. Jakarta: Directorate General of Disease Control 
and Environmental Health, Ministry of Health.  

Ministry of Health. (1995). Malaria. Buku 15: Pedoman pelita 
VI [Malaria. Book 15: Guidelines to Pelita VI]. Jakarta: 
Directorate General of Disease Control and Environmental 
Health, Ministry of Health. 

Ministry of Health. (2001). Visi dan misi: Perkembangan 
[Vision and mission: Recent development]. Available: 
http://www.depkes.go.id/Ind/is-2010/visi.htm.  

Morse, J. M., & Field, P. A. (1995). Qualitative research 
methods for health professionals. 2nd ed. London: Sage 
Publications. 

Mwenesi, H., Harpham, T., & Snow, R. W. (1995). Child 
malaria treatment practices among mothers in Kenya. Social 
Science and Medicine 40, 1271-1277. 

Nabarro, D., & Mendis, K. (2000). Roll back malaria is 
unarguable both necessary and possible. Bulletin of the World 
Health Organization 78, 1454-1455. 

Najera, J. A. (1989). Malaria and the work of WHO. Bulletin 
of the World Health Organization 67, 229-243. 

Patton, M. Q. (1990). Qualitative evaluation and research 
methods. 2nd ed. London: Sage Publications. 



 

 73 

Porter, J., Ogden, J., & Pronyk, P. (1999). Infectious disease 
policy: Towards the production of health. Health Policy and 
Planning 14, 322-328. 

Provincial Health Office. (1997). Report on case detection and 
treatment of malaria. Semarang: Author.  

Roberts, D. R., Manguin, S., & Mouchet, J. (2000). DDT 
house spraying and re-emerging malaria. Lancet 356, 330-332. 

Rossi, P. H., & Freeman, H. E. (1993). Evaluation: A 
systematic approach. London: Sage Publications. 

Ruebush II, T. K., Zeissig, R., Klein, R. E. & Godoy, H. A. 
(1992). Community participation in malaria surveillance and 
treatment II. Evaluation of the volunteer collaborator network 
of Guatemala. American Journal of Tropical Medicine and 
Hygiene 46, 261-271. 

Ryan, G. W. (1998). What do sequential behavioral patterns 
suggest about the medical decision-making process? Modelling 
home case management of acute illnesses in a rural 
Cameroonian village. Social Science and Medicine 46, 209-225. 

Shiff, C. J. (2000). Can roll back malaria achieve its goal? A 
challenge. Parasitology Today 16, 271-272. 

Snow, R. W., Peshu, N., Forster, D., Mwenesi, H., & Marsh, 
K. (1992). The role of shops in the treatment and prevention 
of childhood malaria on the coast of Kenya. Transactions of the 
Royal Society for Tropical Medicine and Hygiene 86, 237-239. 

Snow, R. W., & Marsh, K. (1998). New insights into the 
epidemiology of malaria relevant for disease control. British 
Medical Bulletin 54, 293-309. 

Soedarso, G. W. (1998). Pengaruh peningkatan supervisi dan 
penerapan prosedur kerja terhadap program pemberantasan 
malaria pada tiga Puskesmas high case incidence di kabupaten 
Jepara [The effect of supervision and standard operating procedures 
on malaria control program at three health centers with high case 
incidence, Jepara district]. Unpublished master’s thesis, Gadjah 
Mada University, Yogyakarta, Indonesia.  



 

 74 

Sutanto, I., Pribadi, W., Purnomo, Bandi, R., Rusmiarto, S., 
Atmosoedjono, S., Freisleben, H. J. (1999). Efficacy of 
Permethrin-impregnated bed nets on malaria control in a 
hyperendemic area in Irian Jaya, Indonesia: Differentiation 
between two age groups. Southeast Asian Journal of Tropical 
Medicine and Public Health 30, 440-446. 

Takken W. Introduction. In: Takken, W., Snellen, W. B., 
Verhave, J. P., Knols, B. G. J., Atmosoedjono, S. (Eds.). 
(1990). Environmental measures for malaria control in Indonesia, 
a historical review on species sanitation. The Netherlands: 
Wageningen Agricultural University; p.141-54. 

Tanner, M., & Vlassoff, C. (1998). Treatment-seeking 
behaviour for malaria: a typology based on endemicity and 
gender. Social Science and Medicine 46, 523-532. 

Trisnantoro, L. (2000). The impact of health decentralization 
policy on district health offices and health centres. Jogjakarta, 
Indonesia: Centre for Health Service Management, Faculty of 
Medicine, Gadjah Mada University. 

Utzinger, J., Tozan, Y., & Singer, B. H. (2001). Efficacy and 
cost-effectiveness of environmental management for malaria 
control. Tropical Medicine and International Health 6, 677-
687. 

van der Brug, P. H. (1997). Malaria in Batavia in the 18th 
century. Tropical Medicine and International Health 2, 892-
902. 

Warell, D. A. (1985). Clinical features of malaria. In: Bruce-
Chwatt, L. J. Essential malariology. London: William Heneman 
Medical Books Ltd.  

WHO Malaria Unit. (1993). Global malaria control. Bulletin 
of World Health Organization 71, 281-284. 

WHO. (1997a). World malaria situation in 1993. WHO 
Weekly Epidemiological Records 6, 41-48. 



 

 75 

WHO. (1997b). Declaration on health development in the 
South-East Asia Region in the 21st century. New Delhi: WHO 
Regional Office for South-East Asia.  

WHO. (1998). El Nino and its health impacts. WHO Weekly 
Epidemiological Records 20, 148-152. 

WHO. (1999a). The World Health Report 1999: Making a 
difference. Geneva: Author. 

WHO. (1999b). WHO report on infectious disease: Removing 
obstacles to healthy development. Geneva: Author. 

WHO. (1999c). Malaria, 1982-1997. Weekly Epidemio-logical 
Record 74, 265-270.  

WHO. (2000). WHO expert committee on malaria. Geneva: 
WHO Technical Report Series 892. 

WHO. (2001). The World Health Report 2000. Health systems: 
Improving Performance. Geneva: Author.  

Wickramasinghe, M. B. (1981). Malaria and its control in Sri 
Lanka. Ceylon Medical Journal 26, 107-115.   

Winch, P. J., Makemba, A. M., Kamazima, S. R., Lurie, M., 
Lwihula, G. K. L., Premji, Z., Minjas, J. N., & Shiff, C. J. 
(1996). Local terminology for febrile illnesses in Bagamoyo 
district, Tanzania and its impact on the design of a 
community-based malaria control programme. Social Science 
and Medicine 42, 1057-1067. 

World Bank. (1993). World Development Report 1993: 
Investing in health. Oxford: Oxford University Press. 

World Bank. (2001). Summary report: 4th Global partnership 
meeting on Roll Back Malaria. Washington DC: Author. 

Yamey, G. (2001). Global campaign to eradicate malaria. 
British Medical Journal 322, 1191-1192. 

Yeboah-Antwi, K., Gyapong, J.O., Asare, I. K., Barnish, G., 
Evans, D. B., & Adjei, S. (2001). Impact of prepackaging 
antimalarial drugs on cost to patients and compliance with 



 

 76 

treatment. Bulletin of the World Health Organization 79, 394-
399. 

Yin, R. K. (1994). Case study research: Design and methods. 2nd 

ed. London: Sage Publications.   

Yoga, G. P. (1999). Penetapan indikator entomologis penentu 
penularan malaria di kecamatan Mayong, kabupaten Jepara 
[Entomological indicators for malaria transmission in Mayong 
subdistrict, Jepara district]. Unpublished master’s thesis, Gadjah 
Mada University, Yogyakarta, Indonesia. 

Zhou, M., Liu, Q., Wongsrichanalai, C., Suwonkerd, W., 
Panart, K., Prajakwong, S., Pensiri, A., Kimura, M., Matsuoka, 
H., Ferreira, M. U., Isomura, S., & Kawamoto, F. (1998). 
High prevalence of Plasmodium malariae and Plasmodium ovale 
in malaria patients along the Thai-Myanmar border, as 
revealed by acridine orange staining and PCR-based diagnoses. 
Tropical Medicine and International Health 3, 304-12. 



 

 

APPENDIX 

 
Appendix 1.  

Presumptive and radical treatment guidelines for malaria in 
chloroquine sensitive area (Ministry of Health, 1993). 
 
 

NO. OF TABLETS ACCORDING TO  
AGE GROUP (YEARS)  TYPES OF TREATMENT DAY NO. DRUG 

0 1-4 5-9 10-14 15 + 
A. CLINICAL MALARIA (WITHOUT MICROSCOPIC EXAMINATION 

 

A1. The following treatment is given: I Chloroquine 
Primaquine 

½ 
- 

1 
¾ 

2 
1½ 

3 
2 

3-4*) 
2-3*) 

 II Chloroquine ½ 1 2 3 3-4*) 
 III Chloroquine ¼ ½ 1 1 ½ 2 

I Quinine 
Primaquine 

(*) 3 x ½ 
¾ 

3 x 1 
1½ 

3 x 1½ 
2 

3 x 2 
2-3*) 

A2. If not cured in 2-3 days after treatment  
with A1  

II - VII Quinine - 3 x ½ 3 x 1 3 x 1½ 3 x 2 
B. RADICAL TREATMENT (confirmed with microscopic examination) 
 
P.FALCI

PARUM 

B1.1 A1 treatment  

 Sulphadoxine-
Pyrimetha-
mine (SP) 

**) 
 

¾ 
 

1½ 
 

2 
 

3 
 

 

B1.2 If not cured in 
2-3 days after B1.1 
treatment  I 

Primaquine - ¾ 1½ 2 2-3*) 
 Quinine (*) 3 x ½ 3 x 1 3 x 1½ 3 x 2 
 I Primaquine  ¾ 1½ 2 2-3*) 
 

B1.3 If not cured in 
2-3 days after B1.2 
treatment II - VII Quinine - 3 x ½ 3 x 1 3 x 1½ 3 x 2 

 

P. vivax B2.1 The following 
treatment is given: I Chloroquine 

Primaquine 
½ 
- 

1 
¼ 

2 
½ 

3 
¾ 

3-4*) 
1 

  II Chloroquine 
Primaquine 

½ 
- 

1 
¼ 

2 
½ 

3 
¾ 

3-4*) 
1 

  III Chloroquine 
Primaquine 

¼ 
- 

½ 
¼ 

1 
½ 

1½ 
¾ 

2 
1 

  IV Primaquine - ¼ ½ ¾ 1 
  V Primaquine - ¼ ½ ¾ 1 
 B2.2 If not cured in 

2-3 days after B2.1 
treatment   

The treatment is repeated as in B2.1, but Primaquine is prolonged up to day 
XIV 

 B2.3 If not cured in 
2-3 days after B2.2 
treatment  

Every 
weekly up to 
12 weeks   

Chloroquine 
Primaquine 

½ 
- 

1 
¾ 

2 
1½ 

3 
2 

3-4*) 
2-3*) 

 
Notes: Primaquine and SP are not administered to infants and pregnant women, Chloroquine should be taken after meals. * Weight 
adjusted (4 tablets of Chloroquine and 3 tablets of Primaquine if body weight exceeds 60 kg); ** For infant, the dosage of quinine is 10mg 
per months (of age), e.g. infant aged 9 months is given 90 mg/day or 3x30 mg/day; *** For infant, SP is replaced with quinine 

 



 

 

Appendix 2.  
 
Rapid assessment procedures for malariaa 

 

I.        INTRODUCTION 

1. Malaria as a public health problem 
2. Social aspects of malaria 
3. The mosquito and the environment 
4. Epidemiological and clinical aspects 
5. Clinical presentation of malaria 
6. Chemotherapy of malaria 
7. How to use this manual 
8. The research tools 
9. Analysis 

II.        COLLECTING BACKGROUND 

INFORMATION 

1. Introduction 
2. Selecting the study site and study population 
3. Information on malaria transmission 
4. Epidemiological information 
5. Ethical issues 
6. Establishing contact with community 
7. Establishing rapport 
8. Preliminary discussions with community members 
9. Mapping the community 
10. Observations of the study site 
11. Management of data 

III.       RAPID ASSESSMENT METHODS 

1. Introduction 
2. Observations 
3. Key informant and in-depth interviewing 
4. Focus groups 
5. Types of questions for interviews and focus groups 
6. Note-taking 
7. Cross-sectional surveys 
8. Sampling 

IV.       COMMUNITY PERCEPTIONS OF 
MALARIA 

1. Key issues 
2. Objectives 
3. Determining community perceptions of malaria 
4. Management and analysis of data 



 

 

5. Discussions of findings 
6. Supplementary methods of data collection and analysis 

V.        DIAGNOSIS AND MANAGEMENT OF 
MALARIA 

1. Collecting data from institutions 
2. Collecting data from the community on pregnancy and malaria 
3. Managing and analysing qualitative data 
4. Making sure findings and conclusions are valid 
5. Supplementary methods of data collection and analysis 
6. Protocol for the case management of malaria 

VI.       ACCEPTABILITY AND USE OF 

BEDNETS 

1. Impregnated bednets and the reduction of transmission of malaria 
2. Developing a protocol: objectives and methods 
3. Acceptability and use of impregnated bednets 
4. Where there are no nets 
5. Assessing use and acceptance: spot checks and spot observation 

 
a Adapted from Agyepong et al. (1995) to Jepara district 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Appendix 3. 
Diary of household members with clinical malaria 
 
Name of the ill person 
Name of head of HH 
Subhamlets 
Hamlets 
Village 

………………………
………………………
…… 
RT ……..    RW 
………. 
………………………
………………………
…… 

Name of 
provider 
Code of 
provider 
Date of 
interview 
Starting date 
(day 1) 

…………………….. 
…………. 
…… / …… / 
……… 
 
…… / …… / 
……… 

 
 Day 1 

 
Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 

SYMPTOMS EXPERIENCED: 

Fever        

Chill        

Backache        

Headache        

Diarrhea        

Cough        

Katisen        

Panas tis        

Katis sego        

Katis bintang        

Katis gepok sirah        

Others: ………………….        

ACTIONS TAKEN: 

Take traditional herbs        

Buy and take drugs from a 

store: ……………………. 

       

Go to traditional healer: 

…………………………. 

       

Go to health providers: 

………………………… 

       

Go to malaria workers        

Non-medication        

No action        

Seek information, from: 

……………………….. 

       



 

 

 


