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Abstract

Background

The level of traditional medicine use, particularly Jamu use, in Indonesia is substantial. Indo-

nesians do not always seek timely treatment for malaria and may seek self-medication via

traditional medicine. This paper reports findings from the first focused analyses of traditional

medicine use for malaria in Indonesia and the first such analyses worldwide to draw upon a

large sample of respondents across high-risk malaria endemic areas.

Methods

A sub-study of the Indonesia Basic Health Research/Riskesdas Study 2010 focused on

12,226 adults aged 15 years and above residing in high-risk malaria-endemic provinces.

Logistic regression was undertaken to determine the significant associations for traditional

medicine use for malaria symptoms.

Findings

Approximately one in five respondents use traditional medicine for malaria symptoms and

the vast majority experiencing multiple episodes of malaria use traditional medicine along-

side free antimalarial drug treatments. Respondents consuming traditional medicine for gen-

eral health/common illness purposes every day (odds ratio: 3.75, 95% Confidence Interval:

2.93 4.79), those without a hospital in local vicinity (odds ratio: 1.31, 95% Confidence Inter-

val: 1.10 1.57), and those living in poorer quality housing, were more likely to use traditional

medicine for malaria symptoms.
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Conclusion

A substantial percentage of those with malaria symptoms utilize traditional medicine for

treating their malaria symptoms. In order to promote safe and effective malaria treatment,

all providing malaria care in Indonesia need to enquire with their patients about possible tra-

ditional medicine use.

Introduction

Malaria remains a significant public health challenge in Indonesia and of particular promi-

nence in the Eastern regions of the country [1]. While the cumulative probability of malaria

death in Indonesia has decreased from 29 to 3.8 cases per 1000 population from 1980 to 2010

[2], the Indonesian mortality statistics are believed to be under-reported and underestimated

due to incomplete and inaccurate death statistics, as well as incomplete coverage [3–5].

Artemisinin-based Combination Therapies (ACTs) are the treatment of choice for uncom-

plicated P. falciparum malaria internationally [6]. Such antimalarial drugs are generally avail-

able for free in Indonesia via conventional health centers either in the form of hospitals,

government-mandated community health clinics located across Indonesia or Puskesmas

(Indonesian: Pusat Kesehatan Masyarakat, English: Community Health Centre) and other

smaller facilities associated with Puskesmas. While substantial numbers of those diagnosed

with malaria by conventional providers do receive antimalarial drugs [7,8] the availability of

such treatment in conventional health centers can vary [3,9].

Delays in seeking care, obtaining a diagnosis and receiving appropriate treatment are all

associated with fatal malaria [10]. Early diagnosis and prompt treatment for malaria should

occur within 24 hours of the onset of symptoms to decrease the risk of severe complications

and onward transmission which may occur within a few hours for falciparum malaria [6].

However, research suggests Indonesians do not always seek timely treatment for malaria or

febrile illness. Most people (66%) delayed visiting a conventional health center for malaria-

related illness for at least the first three days of their fever [11] and 3% waited until ten days

after the onset of their malaria symptoms before seeking conventional health center treatment

[12]. In some cases, malaria patients may undertake self-treatment including the use of tradi-

tional medicine (TM) [13,14].

The Indonesian Traditional Medicine refers to Jamu, a specific Javanese term which is pre-

dominantly herbal medicine made from natural materials, such as plant material including

roots, bark, flowers, seeds, leaves and fruits. Animal materials are also often used, such as

honey, milk, and eggs. It is commonly embraced in Indonesia to both maintain health [15]

and treat specific health problems [16,17]. Latest figures estimate a national prevalence of TM

use for general purposes/maintaining health in Indonesia at just under 30% of the general pop-

ulation in the last five years [18]. Early empirical work has identified that 4.47% of the Indone-

sian population use herbal medicine every day and 17.4% use self-made herbal medicine every

day [19,20]. Meanwhile, a higher prevalence of TM use has been reported among Sundanese

Tribe villagers in Indonesia (albeit from a much smaller, localized sample), with almost two-

third of 70 households using TM for various illnesses, such as fever, typhus, hepatitis, and post-

partum remedy [21]. TM use has also been shown to be popular for personal use among Indo-

nesian medical students and physicians [22–24].

There have been a few studies reporting the reasons for using TM for malaria treatment

and the type of medicinal plants used for malaria treatment. People used Jamu for malaria
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treatment, specifically for treating fever, chill, and other symptoms of malaria [25]. Common

reasons for using traditional medicine for malaria varied from cost consideration, availability

and accessibility, perceived effectiveness, low side effect, and faith in traditional medicine

[13,26–28]. Meanwhile, the type of Jamu specifically used by Indonesians for treating malaria

and were reported as having anti-plasmodium activity on Plasmodium falciparum were Cae-
salpinia crista Linn. (Fabaceae)/or commonly known as “bagore” in Indonesia,meniran (Phyl-
lanthus urinaria), and Carica papaya extract [29–32]. In Indonesia, traditional medicines were

self-made or were purchased from local Jamu vendors who sell Jamu in a store or door to door

on foot or by motorcycle or even car [33]. TM for malaria can also be purchased from tradi-

tional healers or dukun [13]. Previous studies reported preferences using TM for malaria treat-

ment attributable to the benefits of TM for treating fever, and the decision to use TM for

malaria was based on family or neighbor’s experiences [25].

There is evidence amongst Asia-Pacific countries that are initially practicing home reme-

dies (including TM) followed by consultation with TM healers often leads to delays in seeking

treatment from a conventional health center [34–36]. Unfortunately, TM use for malaria and

amongst populations in malaria-endemic locations across all low-to-middle income countries

in the Asia-Pacific remains significantly under-researched, and we still know very little about

TM use in Indonesia including the factors that may influence the use of TM for malaria treat-

ment [37]. In direct response to this significant research gap, this paper reports findings from

the first focused analyses of TM use for malaria in Indonesia and the first such analyses world-

wide to examine TM use for malaria drawing upon a large sample (n = 12,226).

Materials and methods

Study area and design

The analyses presented in this paper are based on data from the Indonesia Basic Health

Research (Riskesdas/Riset Kesehatan Dasar) drawing specifically upon the 2010 Riskesdas sur-

vey, conducted by the National Institute of Health Research Development (NIHRD), Ministry

of Health Indonesia. Riskesdas was designed to examine various determinants affecting com-

munity health as well as measure progress towards Millennium Development Goals (MDGs)

[7]. Riskesdas 2010 was a cross-sectional survey conducted on a civilian non-institutionalized

household population of Indonesia who resided in 33 provinces (n = 241,946). Data were col-

lected by interviewing household heads and household members based on structured ques-

tionnaires. Adults present at the time of the interview were asked to respond for themselves.

Proxy responses are accepted for adults who were physically or mentally incapable of respond-

ing [7].

Sample

The research reported here constitutes a sub-study of the Riskesdas 2010. It focused on 12,226

adults aged 15 years and above who resided in high-risk malaria-endemic provinces (i.e. 28

provinces out of 33 provinces in Indonesia) as defined by the World Malaria Report 2013 [38]

with an Annual Parasites Index/API equal to 1 case or more per 1000 population. Sampling

was conducted using a multi-stage stratified probability sampling method.

Variables

The dependent variable reported here is ‘the use of TM for treating malaria symptoms.’ Partic-

ipants were asked whether they did or did not use TM for treating malaria symptoms in the

past month. TM in this study refers to medicinal plants or Jamu. The malaria symptoms were
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defined as recurring cycles of fever with chills or increasing and decreasing body temperature,

with or without a headache, sweating, nausea, and vomiting [39].

There were 40 independent variables used in this study to profile the characteristics of

Indonesian adults who used TM for treating malaria symptoms. These were included demo-

graphic characteristics, malaria status, awareness of the availability of health services nearby,

residential locations, and home environment characteristics. There were three different

Malaria status statuses. First, those people who were diagnosed as having malaria in the last

one month or one year; second, having malaria symptoms in the last one month; and third,

not having any diagnosis or symptoms of malaria.

Statistical analysis

All analyses were conducted using STATA 13.1. The bivariate association between the inde-

pendent variables and the use of TM for treating malaria symptoms were assessed by chi-

square test and two-sample t-test where appropriate. Any variables with an association with

TM usage for malaria symptoms (p< 0.25 in the bivariate analyses) were included in the logis-

tic regression modeling [40]. The final model was determined using backward stepwise selec-

tion. Due to the large sample size, statistical significance was set at p < 0.005.

Ethical approval

Approval for the sub-study reported here was obtained from the Human Research Ethical

Committee of University of Technology Sydney (UTS HREC 2014000083). Approval for initial

Riskesdas 2010 data collection was obtained from the National Indonesia Health Research

Development (NIHRD), Ministry of Health Indonesia (No. LB.03.04/KE/928/2010). Informed

written consent was obtained from all individuals participating in the questionnaire-based

interviews.

Results

The distribution of socio-demographic and lifestyle characteristics of adult Indonesians by the

use of TM for malaria symptoms are presented in Table 1. The respondents who used TM for

treating malaria symptoms were more likely to be male (p = 0.0031), married (p< 0.0001),

older (p< 0.0001), currently smoke (p = 0.0003), have less than 9 years of education

(p< 0.0001) and be a farmer (as their main occupation) (p< 0.0001) compared to those who

did not use TM for malaria symptoms. Further, TM users for malaria symptoms were more

likely to be current users of TM for more general health conditions (p< 0.0001) and diagnosed

as having malaria in the last one month or the last one year (p< 0.0001) than those who did

not use TM for malaria symptoms.

Table 2 shows the distribution of malaria prevention methods, the awareness of health ser-

vice availability, and house-related variables, by the use of TM for malaria symptoms. There

were no statistical associations between the use of TM for treating malaria symptoms and vari-

ous methods for malaria prevention except for those who use antimalarial drugs for malaria

prevention. People who used antimalarial drugs whenever they stayed overnight in a malaria

endemic area were more likely to use TM for malaria symptoms (p = 0.0006) than those who

did not stay overnight in malaria endemic areas. People who reported resided in areas where

there were no hospitals (p = 0.0009) and no physician clinics (p = 0.0012) in their local vicinity

were more likely to use TM for malaria symptoms than those participants reporting residing

in local areas with hospitals and physicians clinics. Respondents who used aluminium for their

home roofing (p< 0.0001), had no interior ceiling in their house (p< 0.0001) were more

likely to use TM for malaria symptoms than those who used all other types of roofing and
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Table 1. Socio-demographic and lifestyle characteristics of adult Indonesians by the use of TM for malaria symptoms.

Characteristic The use of TM for malaria (n = 12,226)

Percentage (%) or Mean (±SD)

p-value

Yes

(n = 2,295)

No

(n = 9,931)

Socio-demographic characteristics

Gender 0.0031

1. Male 54.0 50.4

2. Female 46.0 49.6

Area of residence 0.0422

1. Urban 24.1 20.9

2. Rural 75.9 79.1

Marital status <0.0001

1. Unmarried 14.4 22.7

2. Married 79.8 71.9

3. Divorced 1.4 1.3

4. Widowed 4.4 4.1

Education <0.0001

1. No formal 10.1 8.6

2. Not graduated from year 6 22.1 19.9

3. Graduated from year 6 32.6 29.3

4. Graduated from year 9 15.5 19.6

5. Graduated from year 12 16.3 18.6

6. Diploma/Undergraduate 3.4 4.0

Main occupation <0.0001

1. Unemployed 21.9 24.9

2. Student 3.6 6.9

3. Officers/Police/Army 4.2 4.7

4. Entrepreneur 13.7 14.4

5. Farmer 43.0 33.2

6. Fisherman 1.9 1.7

7. Labour 5.4 6.9

8. Other 6.2 7.1

Per capita income 0.3508

1. Quintile 1 23.3 21.3

2. Quintile 2 23.2 22.6

3. Quintile 3 20.2 21.2

4. Quintile 4 18.1 19.8

5. Quintile 5 15.3 15.1

Age (year) 40.8 (14.8) 37.6 (15.4) <0.0001

Lifestyle characteristics

Smoking/Chewing tobacco 0.0003

1. Yes, every day 38.7 33.5

2. Yes, sometimes 6.2 6.9

3. No, but ever smoking 5.9 5.9

4. No, never smoking 49.2 53.7

TM Consumption for general purposes <0.0001

1. Yes, every day 5.9 3.4

2. Yes, sometimes 57.0 35.8

3. No, but ever 9.6 10.4

(Continued )
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interior ceilings. Those respondents who lived near a forest area (p = 0.0024) were more likely

to use TM for malaria than those who did not live near a forest area.

The output from the logistic regression model is presented in Table 3. People who identified

their main occupation as farming were 1.26 (95% CI 1.08 1.47) times more likely to use TM

for treating malaria, compared to those who were unemployed. People who had previously

consumed TM for general health conditions were 1.84 (95% CI 1.51 2.25) times more likely to

use TM for malaria symptoms, compared to people who had not previously consumed TM for

general health conditions. Respondents who consumed TM for general health conditions

every day (OR 3.75, 95% CI 2.93 4.79), and those who sometimes used TM for general health

conditions (OR 3.23, 95% CI 2.76 3.79) were more likely to use TM for malaria symptoms,

compared to those who never consumed TM for general health conditions. People who

reported no hospital in their local area of residence were more likely to use TM for malaria

symptoms (OR 1.31, 95% CI 1.10 1.57).

Those respondents with malaria diagnosed in the last 12 months were 2.43 (95% CI 1.60

3.67) times more likely to use TM for their malaria symptoms than those who had been diag-

nosed as having malaria in the last month. Further, respondents who perceived themselves as

having symptoms of malaria but were not diagnosed by conventional health staff were less

likely to use TM for malaria symptoms (OR 0.77, 95% CI 0.61 0.97) compared to those diag-

nosed as having malaria in the last one month.

Study participants who lived in houses with asbestos/cement roofing (OR 1.52, 95% CI 1.15

1.99), aluminium roofing (OR 1.61, 95% CI 1.35 1.92), ijuk/rumbia (black aren fibres or sago

palm leaves) roofing (OR 1.88, 95% CI 1.40 2.52), or other roofing materials (OR 2.99, 95% CI

2.19 4.07), were more likely to use TM for malaria symptoms than those who lived in houses

with terracotta roofing. Likewise, people whose home had asbestos/cement ceilings (OR 0.46,

95% CI 0.30 0.71) or wood/plywood ceilings (OR 0.76, 95% CI 0.65 0.88) were less likely to use

TM for malaria than those who lived in a house without a ceiling.

Discussion

This paper reports the world-first analyses on TM use for malaria symptoms drawing upon a

large sample (n = 12,226). Our research provides novel findings on TM usage by Indonesian

people residing in high-risk endemic malaria areas highlighting implications for anti-malarial

drug use and malaria treatment delivery in Indonesia more generally.

Approximately one in five Indonesians in our large national sample use TM for treating

their malaria symptoms. This substantial prevalence rate is not dissimilar to that previously

identified in nine malarial sub-districts in Purworejo, Central Java, Indonesia [14]. However,

Table 1. (Continued)

Characteristic The use of TM for malaria (n = 12,226)

Percentage (%) or Mean (±SD)

p-value

Yes

(n = 2,295)

No

(n = 9,931)

4. No, never 27.5 50.5

BMI (kg/m2) 21.7 (3.7) 21.9 (3.9) 0.0478

Malaria status <0.0001

1. Diagnosed having malaria in the last one month 9.6 8.4

2. Having malaria symptoms in the last one month 75.2 84.0

3. Diagnosed having malaria in the last one year 2.6 0.9

4. No malaria 12.6 6.7

https://doi.org/10.1371/journal.pone.0173522.t001
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Table 2. Malaria prevention method, the awareness of health service availability, and house related variables, by the use of TM for malaria

symptoms.

Malaria prevention The use of TM for malaria (%)

(n = 12,226)

p-value

Yes

(n = 2,295)

No

(n = 9,931)

Malaria prevention

Sleeping under bed net 0.5110

1. Yes 52.7 51.6

2. No 47.3 48.4

Using coil for insecticide or using electric insecticide 0.1151

1. Yes 54.9 57.7

2. No 45.1 42.3

Installing mosquito screen for window 0.5400

1. Yes 11.3 11.8

2. No 88.7 88.2

Using mosquito repellent 0.0465

1. Yes 14.7 16.8

2. No 85.3 83.2

Spraying the house using insecticide 0.0132

1. Yes 14.0 16.7

2. No 86.0 83.3

Drinking antimalarial drug whenever staying in malaria endemic areas 0.0006

1. Yes 8.9 6.7

2. No 91.0 93.3

Other prevention 0.1881

1. Yes 12.2 11.0

2. No 87.8 89.0

Awareness of health service availability

Hospital 0.0009

1. Yes 66.1 72.3

2. No 33.9 27.7

Community health center (Puskesmas/Puskesmas Aid) 0.8024

1. Yes 92.4 92.6

2. No 7.6 7.4

Physician clinic 0.0012

1. Yes 46.5 52.3

2. No 53.5 47.7

Midwife clinic 0.0078

1. Yes 57.3 62.0

2. No 42.7 38.0

Village maternal clinic (polindes) 0.6401

1. Yes 31.2 30.3

2. No 68.8 69.7

Village health post (poskesdes) 0.6058

1. Yes 21.6 22.4

2. No 78.4 77.6

Integrated village health post (posyandu) 0.8416

1. Yes 69.6 70.0

2. No 30.4 30.0

(Continued )

Prevalence of traditional medicine use for malaria in malaria endemic provinces across Indonesia

PLOS ONE | https://doi.org/10.1371/journal.pone.0173522 March 22, 2017 7 / 15

https://doi.org/10.1371/journal.pone.0173522


Table 2. (Continued)

Malaria prevention The use of TM for malaria (%)

(n = 12,226)

p-value

Yes

(n = 2,295)

No

(n = 9,931)

House related variables

Type of the house 0.2191

1. Non-stilt house 72.4 71.4

2. Stilt house 27.0 28.3

3. Floating house 0.6 0.3

Type of roofing material <0.0001

1. Concrete 92.4 92.6

2. Terracotta 16.2 22.0

3. Iron wood 2.4 2.9

4. Aluminium 60.1 58.0

5. Asbestos 4.5 4.7

6. Black aren fibres, dried coconut or rumbia leafs 10.2 7.8

7. Other 3.9 2.1

Interior ceiling material <0.0001

1. Concrete 2.0 1.8

2. Gypsum 1.6 2.5

3. Asbestos 1.8 3.6

4. Wood/Plywood 25.3 29.8

5. Bamboo woven 3.6 4.7

6. Other 5.5 5.8

7. No interior ceiling 60.2 51.8

Wall material 0.1281

1. Concrete 42.7 44.7

2. Wood/Plywood 44.4 43.7

3. Bamboo 10.6 8.7

4. Aluminium 1.6 1.9

5. Other 0.6 1.1

Flooring material 0.3902

1. Ceramic/cement/marmer stone 33.4 35.5

2. Broken cement 29.6 28.5

3. Plywood/bamboo woven/bamboo/rattan 29.0 29.2

4. Earthen floor 8.0 6.9

Floor area (m2) 63.1 (66.0) 65.0 (67.7) 0.2871

House near embankment/big pond/mining areas 0.4629

1. Yes 6.2 5.6

2. No 93.8 94.4

House near swamp areas 0.8788

1. Yes 10.2 10.8

2. No 89.3 89.2

House near a river 0.9575

1. Yes 23.9 24.0

2. No 76.1 76.0

House near forestry areas 0.0024

1. Yes 22.2 17.7

(Continued)
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the prevalence of TM use for malaria identified in our study is far higher than the prevalence

of TM use for malaria reported in rural and remote areas in Lao PDR [41], in rural-urban

Thailand [42], and in rural India [43]. The relatively high prevalence rate identified in our

study highlights the significance of TM use as an issue for policymakers, health services man-

agers and conventional health practitioners in their attempts to provide safe, effective and

coordinated care for those with malaria in Indonesia.

Our analyses identify those respondents from poorer households as more likely to use TM

for treating malaria symptoms. This finding is in line with the results of some previous studies

conducted in other low-to-middle income countries on TM use for both general health/condi-

tions [44] and specifically for malaria treatment [45]. Having a low educational background

and living in houses constructed from low-cost material have both been identified as poverty

indicators [46]. In turn, both lower income and lower educational attainment are likely to lead

to decreased access to conventional health care [47], and as research has shown barriers to

conventional health care access may lead people to seek TM [48].

In our study, there are significant numbers of respondents with malaria symptoms who use

TM despite recommended antimalarial drug treatment being provided free of charge in con-

ventional health centers across Indonesia. Previous research has shown that in cases where

pharmaceutical costs for malaria treatment are available free of charge to the patient, it is nev-

ertheless sometimes the case that other factors (such as transportation costs associated with

accessing treatment) may still impose a restrictive cost burden on some malaria patients [49].

This burden could certainly be one possible explanation for our study finding that many par-

ticipants utilized TM for malaria symptoms despite free conventional anti-malarial treatments

being available, especially given that TM users for malaria were more likely to be from poorer

households than non-TM users for malaria. The self-treatment of malaria symptoms at home

Table 2. (Continued)

Malaria prevention The use of TM for malaria (%)

(n = 12,226)

p-value

Yes

(n = 2,295)

No

(n = 9,931)

2. No 77.8 82.3

House in mountainous/hilly areas 0.0059

1. Yes 26.4 22.1

2. No 73.6 77.9

House near beach/in coastal areas 0.0131

1. Yes 10.9 8.4

2. No 89.1 91.6

House in densely populated areas 0.0060

1. Yes 33.6 38.1

2. No 66.4 61.9

House near livestock farming areas 0.5623

1. Yes 10.7 9.9

2. No 89.3 90.0

House near agricultural areas 0.0770

1. Yes 33.0 30.0

2. No 67.0 70.0

House near wet/dry paddy field 0.0422

1. Yes 24.1 20.9

2. No 75.9 79.1

https://doi.org/10.1371/journal.pone.0173522.t002

Prevalence of traditional medicine use for malaria in malaria endemic provinces across Indonesia

PLOS ONE | https://doi.org/10.1371/journal.pone.0173522 March 22, 2017 9 / 15

https://doi.org/10.1371/journal.pone.0173522.t002
https://doi.org/10.1371/journal.pone.0173522


or at least within their immediate locale of residence may be a more cost-effective and, in

many cases, the only viable treatment option for those with extremely limited income. More-

over, the transportation and associated costs which may be acting as a barrier to some people

accessing anti-malarial drug treatment may be further accentuated by the fact that such treat-

ment is typically initially administered over a three-day period as well as via further on-site

treatment at a later date should the malaria symptoms persist. When considered alongside the

Table 3. Multiple logistic regression for predicting use of TM for malaria symptoms (compared with

not using TM for malaria symptoms).

All variables (directions and units) Odds ratio 95% CI p-value

Main occupation

Unemployed 1 - -

Farmer 1.26 1.08 1.47 0.003

Student 0.85 0.64 1.13 0.262

Officer/Army/policemen 1.08 0.83 1.41 0.557

Entrepreneur 1.02 0.86 1.22 0.745

Fisherman 1.11 0.71 1.75 0.646

Labour 0.83 0.65 1.05 0.126

Other 0.94 0.75 1.19 0.639

Age (increasing years) 1.01 1.00 1.01 <0.0001

Drinking Jamu/herbs for general purposes

No, never drink Jamu 1 - -

Yes, every day 3.75 2.93 4.79 <0.0001

Yes, sometimes 3.23 2.76 3.79 <0.0001

No, but ever drink Jamu 1.84 1.51 2.25 <0.0001

Malaria status

Diagnosed in 1 month 1 - -

Having symptoms in 1 month 0.77 0.61 0.97 0.026

Diagnosed in 1 year 2.43 1.60 3.67 <0.0001

No malaria 1.46 1.10 1.93 0.009

Awareness of availability of hospital

Yes 1 - -

No 1.31 1.10 1.57 0.002

Roof type

Terracotta 1 - -

Concrete 1.61 1.14 2.26 0.006

Iron wood/shingles 1.12 0.74 1.66 0.623

Aluminium 1.61 1.35 1.92 <0.0001

Asbestos/cement 1.52 1.15 1.99 0.003

Black aren fibres/sago palm leaves (Ijuk/rumbia) 1.88 1.40 2.52 <0.0001

Other 2.99 2.19 4.07 <0.0001

Ceiling type

No ceiling 1 - -

Concrete 1.02 0.71 1.46 0.896

Gypsum 0.59 0.40 0.89 0.12

Asbestos/cement 0.46 0.30 0.71 <0.0001

Wood/Plywood 0.76 0.65 0.88 0.001

Bamboo woven 0.81 0.56 1.16 0.253

Other 0.79 0.59 1.06 0.116

https://doi.org/10.1371/journal.pone.0173522.t003
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fact much of Indonesia is relatively isolated with difficult terrain and/or lack of roads encoun-

tered in many areas [50–52], and that TM provision is often relatively well-represented in local

communities across Indonesia, these circumstances may, in part at least, begin to help explain

the substantial level of TM use amongst those with malaria symptoms despite cost-free antima-

larial medications in some cases being available, albeit with variable coverage [3,53].

Another finding from our study of major significance is that TM use for malaria symptoms

is higher among those respondents who have been diagnosed (by conventional health staff) as

having malaria for multiple episodes in the last year when compared to those who have been

diagnosed with malaria in the last month. A possible explanation for this finding may relate to

the fact that patients with multiple diagnoses may experience recurrent malaria infections

which are associated with a greater risk of severe and fatal malaria [54] and those experiencing

recurrent infections may also exhibit poor adherence to antimalarial drug treatment. As a

result, such patients may be using TM as a complement or substitution treatment for their

malaria symptoms—a scenario which may further encourage low adherence which in turn can

reduce the potential effectiveness of antimalarial drugs and can lead to fatal malaria as well as

increase the spread of antimalarial drug resistance [55]. The high prevalence of TM use by

patients with multiple episodes of malaria who have received free antimalarial drug treatment

as identified in our findings highlights the significance of this under-researched health-seeking

behavior for conventional malaria care and the effective delivery and promotion of antimalar-

ial drug treatments across high-risk malaria endemic areas of Indonesia. Our data suggests

there may be a pressing need to promote continuous health education around TM use and

treatment options especially for those who receive or provide free antimalarial drug treatment

in rural areas.

Our data shows a substantial number of those receiving a malaria diagnosis from conven-

tional health providers are also using TM. Interestingly, previous surveys show many who

receive such a medical diagnosis may also receive antimalarial drug treatment (33.7–49.1%)

[7,8] and the possible concurrent use of antimalarial drug treatment with TM raises some chal-

lenges and may contribute to undermining the potential impact of providing free malaria care

[52]. In other countries, an abolition of user fees without proper planning has resulted in a

decrease in overall service quality and revenue as well as exacerbated difficulties in meeting

recurrent expenses such as purchasing medications [56–60]. Perceptions of receiving ineffec-

tive malaria treatment (via the persistence of symptoms) have also been identified as leading

some malaria patients to switch provider types across both private and public funded services

as well as conventional and TM practitioners [61]. A study in Indonesia has shown some types

of antimalarial drugs lead to dizziness, vomiting and nausea [62], side effects which may con-

tribute to some patients abandoning the use of antimalarial drug treatment, and instead

employing TM use which they may view as a more ‘natural’ and thereby ‘safer’ treatment

option [63]. However, this issue remains under-researched, and the further empirical investi-

gation is needed to examine the influences upon patients’ decision-making around TM use for

malaria in Indonesia.

Limitations

Our study has some limitations. The data collected was self-reported and as such may be

affected by recall bias. However, the accuracy and quality of respondents’ interpretation of the

questions posed were increased through the availability of an interviewer during the face-to-

face data collection. The Riskesdas data set only questioned participants about their use of

medicinal medicine/herbal plants, and this may have led to an underestimation of the preva-

lence of TM use in our analysis. Nevertheless, these limitations of the Riskesdas dataset are
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countered by the first opportunity to provide large-scale analyses of TM use for malaria in

Indonesia. In our data set, there is no information related to an adverse effect from TM or

information on the severity of malaria cases, so we were unable to consider such potential con-

founding factors in our analysis. The Riskesdas survey does not collect data on primaquine

access and use, so we are unable to examine the use of TM among patients who received or did

not receive a 14-day regimen of primaquine for preventing recurrent attacks of Plasmodium

vivax. Unfortunately, detailed information on mortality and the effectiveness of TM for

malaria are not available in the Riskesdas survey data, so we are unable to ascertain if death

was due to malaria-related illness such as febrile illness and if the use of TM was due to the

effectiveness of TM for malaria. In the next Riskesdas data, it will be useful if the Ministry of

Health of Indonesia also to include measures related to user’s attitudes of TM use, the cost of

treatment, quality, therapeutic success, side effects, types of products used, and main reasons

for use despite the availability of free antimalarials.

Conclusions

Our study shows that a substantial majority of people with malaria symptoms in Indonesia are

utilizing TM as part of their malaria treatment alerting us to possible safety issues given the

increasing but still lacking evidence-base for TM regarding malaria. Additionally, our analyses

suggest many malaria patients who use TM may also be using free antimalarial drugs. Such

concurrent and complementary use highlights TM as a significant issue for those looking to

promote safe, effective and coordinated malaria treatment and all malaria care providers need

to enquire with their patients about possible TM use and ensure adherence to antimalarial

drugs where possible. There is an urgent need for further research the safety and efficacy of

TM use for malaria treatment.
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10. Lüthi B, Schlagenhauf P. Risk factors associated with malaria deaths in travellers: A literature review.

Travel med infect di. 2015; 13(1):48–60.

11. Mardiana M, Santoso SS. Peran serta masyarakat dalam upaya penanggulangan malaria di desa

Buaran dan Desa Geneng, Kabupaten Jepara, Jawa Tengah. Media Penelitian dan Pengembangan

Kesehatan. 2004; 14(1 Mar).

12. Shinta S, Sukowati S. Pengetahuan, sikap dan perilaku masyarakat terhadap malaria di daerah non

endemis, di kabupaten Purworejo, Jawa Tengah. Jurnal Ekologi Kesehatan. 2005; 4(2 Agt).

13. Utarini A, Winkvist A, Ulfa F. Rapid assessment procedures of malaria in low endemic countries: com-

munity perceptions in Jepara district, Indonesia. Soc Sci Med. 2003; 56(4):701–12. PMID: 12560005

14. Sanjana P, Barcus M, Bangs M, et al. Survey of community knowledge, attitudes, and practices during

a malaria epidemic in Central Java, Indonesia. Am J Trop Med Hyg. 2006; 75(5):783–9. PMID:

17123966

15. Woerdenbag HJ, Kayser O. Jamu: Indonesian traditional herbal medicine towards rational phytophar-

macological use. J Herb Med. 2014; 4(2):51–73.

16. Handayani L, Kristiana L. Pemanfaatan Jamu untuk Gangguan Kesehatan Reproduksi Perempuan,

Analisis Lanjut Data Riset Kesehatan Dasar Tahun 2010. Buletin Penelitian Sistem Kesehatan. 2011;

14(3 Jul).

17. Sujarwo W, Keim AP, Savo V, Guarrera PM, Caneva G. Ethnobotanical study of Loloh: Traditional

herbal drinks from Bali (Indonesia). J ethnopharmacol. 2015; 169:34–48. https://doi.org/10.1016/j.jep.

2015.03.079 PMID: 25861955

18. Badan Pusat Statistik (Statistics Indonesia). Persentase penduduk yang mengobati sendiri selama

sebulan terakhir menurut provinsi dan jenis obat yang digunakan 2000–2014 (Population percentage of

self-medication in the last one month by province and type of medicine 2000–2014) 2015. http://www.

bps.go.id/linkTableDinamis/view/id/926. (accessed 12 November 2015).

19. Supardi S. More frequent use of herbal medicinie daily in married and divorced woman in Indonesia.

Health Science Journal of Indonesia. 2011; 2(1):3–7.

Prevalence of traditional medicine use for malaria in malaria endemic provinces across Indonesia

PLOS ONE | https://doi.org/10.1371/journal.pone.0173522 March 22, 2017 13 / 15

https://doi.org/10.1016/S0140-6736(12)60034-8
http://www.ncbi.nlm.nih.gov/pubmed/22305225
https://doi.org/10.1016/S0140-6736(07)61308-7
https://doi.org/10.1016/S0140-6736(07)61308-7
http://www.ncbi.nlm.nih.gov/pubmed/18029006
https://doi.org/10.1093/heapol/czp010
https://doi.org/10.1093/heapol/czp010
http://www.ncbi.nlm.nih.gov/pubmed/19304786
http://labdata.litbang.depkes.go.id/images/download/laporan/RKD/2010/lp_rkd2010.pdf
http://labdata.litbang.depkes.go.id/images/download/laporan/RKD/2010/lp_rkd2010.pdf
http://labdata.litbang.depkes.go.id/images/download/laporan/RKD/2010/lp_rkd2010.pdf
http://labdata.litbang.depkes.go.id/images/download/laporan/RKD/2010/lp_rkd2010.pdf
http://www.ncbi.nlm.nih.gov/pubmed/22983085
http://www.ncbi.nlm.nih.gov/pubmed/12560005
http://www.ncbi.nlm.nih.gov/pubmed/17123966
https://doi.org/10.1016/j.jep.2015.03.079
https://doi.org/10.1016/j.jep.2015.03.079
http://www.ncbi.nlm.nih.gov/pubmed/25861955
http://www.bps.go.id/linkTableDinamis/view/id/926
http://www.bps.go.id/linkTableDinamis/view/id/926
https://doi.org/10.1371/journal.pone.0173522


20. Supardi S, Herman MJ, Yuniar Y. Penggunaan Jamu buatan sendiri di Indonesia (Analisis data Riset

Kesehatan Dasar tahun 2010). Buletin Penelitian Sistem Kesehatan. 2011; 13(4).

21. Roosita K, Kusharto CM, Sekiyama M, Fachrurozi Y, Ohtsuka R. Medicinal plants used by the villagers

of a Sundanese community in West Java, Indonesia. J ethnopharmacol. 2008; 115(1):72–81. https://

doi.org/10.1016/j.jep.2007.09.010 PMID: 17961941

22. Delima D, Widowati L, Astuti Y, Siswoyo H, Gitawati R, Purwadianto A. Gambaran praktik penggunaan

Jamu oleh dokter di enam provinsi di Indonesia. Buletin Penelitian Kesehatan. 2012; 40(3 Sep).

23. Ramadianto AS, Andrian CR, Lenardi M, Surya R, Cheng W, Rahmawati FN. Knowledge, Perception,

and Attitude of Universitas Indonesia Medical Students toward Complementary and Alternative Medi-

cine. J-AMSA. 2015; 4(1):4–13.

24. Widowati L, Siswanto S, Delima D, Siswoyo H. Evaluasi praktik dokter yang meresepkan Jamu untuk

pasien penderita penyakit degenerative di 12 propinsi. Media Penelitian dan Pengembangan Keseha-

tan. 2014; 24(2 Jun):95–102.

25. Gazali, A.K. and Ibnu, I.F. Perilaku pencarian pengobatan terhadap kejadian penyakit malaria pada

Suku Mandar di Desa Lara Kecamatan Karossa Kabupaten Mamuju Provinsi Sulawesi Barat (Seeking

treatment behavior for malaria among Ethnic Mandar in Lara Village, Karossa Subdistrict, Mamuju Dis-

trict, West Sulawesi Province). 2013. http://repository.unhas.ac.id/bitstream/handle/123456789/5699/

JURNAL.pdf?sequence=1

26. Vijayakumar K, Gunasekaran K, Sahu S, Jambulingam P. Knowledge, attitude and practice on malaria:

A study in a tribal belt of Orissa state, India with reference to use of long lasting treated mosquito nets.

Acta Trop. 2009; 112:137–142. https://doi.org/10.1016/j.actatropica.2009.07.011 PMID: 19631184

27. Shah G, Abbasi A, Khan N, Guo X, Khan M, Hussain M, Bibi S, Nazir A, TA A: Traditional uses of medic-

inal plants against malarial disease by the tribal communities of Lesser Himalayas-Pakistan. J Ethno-

pharmacol. 2014; 155:450–462. https://doi.org/10.1016/j.jep.2014.05.047 PMID: 24892831

28. Das A, Gupta RD, Friedman J, Pradhan MM, Mohapatra CC, Sandhibigraha D. Community perceptions

on malaria and care-seeking practices in endemic Indian settings: policy implications for the malaria

control programme. Malaria journal. 2013; Jan 29; 12(1):1.

29. Elfahmi, Woerdenbag HJ, Kayser O. Jamu: Indonesian traditional herbal medicine towards rational phy-

topharmacological use. Journal of Herbal Medicine. 2014 Jun 30; 4(2):51–73.

30. Linn T.Z., Awale S., Tezuka Y., Banskota A.H., Kalauni S.K., Attamimi F., Ueda J.Y., Asih P.B.S., Sya-

fruddin D., Tanaka K. and Kadota S. Cassane-and Norcassane-Type Diterpenes from Caesalpinia c

rista of Indonesia and Their Antimalarial Activity against the Growth of Plasmodium f alciparum. Journal

of natural products. 2005; 68(5), pp.706–710. https://doi.org/10.1021/np0401720 PMID: 15921414

31. Mustofa, Sholikhah EN and Wahyuono S. In vitro and in vivo antiplasmodial activity and cytotoxicity of

extracts of Phyllanthus niruri L. herbs traditionally used to treat malaria in Indonesia. The Southeast

Asian journal of tropical medicine and public health. 2007; 38(4), p.609. Available on: http://imsear.li.

mahidol.ac.th/handle/123456789/33698 PMID: 17882995

32. Subeki S. Potency of the Indonesian medicinal plants as antimalarial drugs. Jurnal Teknologi dan Indus-

tri Hasil Pertanian. 2012; Dec 20; 13(1).

33. Torri MC. Linking Small-Scale Commercial Activities and Women’s Health: The Jamu System in Urban

Areas of Java, Indonesia. Journal of Small Business Management. 2016 Jan 1; 54(1):341–55.

34. Tynan A, Atkinson J, Toaliu H, et al. Community participation for malaria elimination in Tafea Province

Vanuatu: part II Social and cultural aspects of treatment-seeking behaviour. Malar J. 2011; 10: 204.

https://doi.org/10.1186/1475-2875-10-204 PMID: 21787434

35. Jian-Wei X, Qi-Zhang X, Hui L, Yi-Rou Z. Malaria treatment-seeking behaviour and related factors of

Wa ethnic minority in Myanmar: a cross-sectional study. Malar J. 2012; 11(1):417–23.

36. Das A, Das Gupta R, Friedman J, Pradhan MM, Mohapatra CC, Sandhibigraha D. Community percep-

tions on malaria and care-seeking practices in endemic Indian settings: policy implications for the

malaria control programme. Malar J. 2013; 12: 39. https://doi.org/10.1186/1475-2875-12-39 PMID:

23360508

37. Suswardany DL, Sibbritt DW, Supardi S, Chang S, Adams J. A critical review of traditional medicine

and traditional healer use for malaria and among people in malaria-endemic areas: contemporary

research in low to middle-income Asia-Pacific countries. Malar J. 2015; 14(1):98.

38. World Health Organization. World malaria report 2014. Geneva: World Health Organization, 2014.

39. Badan Penelitian dan Pengembangan Kesehatan Kementerian Kesehatan Republik Indonesia

(National Health Research and Development, Ministry of Health Indonesia). Pedoman Pengisian Kue-

sioner Riskesdas 2010 (Guideline to filling out Riskesdas 2010 questionnaire). 2010. http://www.

riskesdas.litbang.depkes.go.id/2010/download/pedoman/Ped_Kues_RKD10.pdf (accessed 5 January

2012).

Prevalence of traditional medicine use for malaria in malaria endemic provinces across Indonesia

PLOS ONE | https://doi.org/10.1371/journal.pone.0173522 March 22, 2017 14 / 15

https://doi.org/10.1016/j.jep.2007.09.010
https://doi.org/10.1016/j.jep.2007.09.010
http://www.ncbi.nlm.nih.gov/pubmed/17961941
http://repository.unhas.ac.id/bitstream/handle/123456789/5699/JURNAL.pdf?sequence=1
http://repository.unhas.ac.id/bitstream/handle/123456789/5699/JURNAL.pdf?sequence=1
https://doi.org/10.1016/j.actatropica.2009.07.011
http://www.ncbi.nlm.nih.gov/pubmed/19631184
https://doi.org/10.1016/j.jep.2014.05.047
http://www.ncbi.nlm.nih.gov/pubmed/24892831
https://doi.org/10.1021/np0401720
http://www.ncbi.nlm.nih.gov/pubmed/15921414
http://imsear.li.mahidol.ac.th/handle/123456789/33698
http://imsear.li.mahidol.ac.th/handle/123456789/33698
http://www.ncbi.nlm.nih.gov/pubmed/17882995
https://doi.org/10.1186/1475-2875-10-204
http://www.ncbi.nlm.nih.gov/pubmed/21787434
https://doi.org/10.1186/1475-2875-12-39
http://www.ncbi.nlm.nih.gov/pubmed/23360508
http://www.riskesdas.litbang.depkes.go.id/2010/download/pedoman/Ped_Kues_RKD10.pdf
http://www.riskesdas.litbang.depkes.go.id/2010/download/pedoman/Ped_Kues_RKD10.pdf
https://doi.org/10.1371/journal.pone.0173522


40. Hosmer DW Jr, Lemeshow S, Sturdivant RX. Applied logistic regression: John Wiley & Sons; 2013.

41. Shirayama Y, Phompida S, Kuroiwa C. Modern medicine and indigenous health beliefs: malaria control

alongside "Sadsana-phee" (animist belief system) in Lao PDR. Southeast Asian J Trop Med Public

Health. 2006; 37(4):622–9. PMID: 17121285

42. Wangroongsarb P, Satimai W, Khamsiriwatchara A, et al. Respondent-driven sampling on the Thai-

land-Cambodia border. II. Knowledge, perception, practice and treatment-seeking behaviour of

migrants in malaria endemic zones. Malar J. 2011; 10:117. https://doi.org/10.1186/1475-2875-10-117

PMID: 21554711

43. Tangjang S, Namsa N, Aran C, Litin A. An ethnobotanical survey of medicinal plants in the Eastern

Himalayan zone of Arunachal Pradesh, India. J ethnopharmacol. 2011; 134(1):18–25. https://doi.org/

10.1016/j.jep.2010.11.053 PMID: 21129478

44. Gyasi RM, Mensah CM, Osei-Wusu Adjei P, Agyemang S. Public perceptions of the role of traditional

medicine in the health care delivery system in Ghana. Glob J Health Sci. 2011; 3.2 (Oct 2011):40–49.

45. Chaturvedi H, Mahanta J, Pandey A. Treatment-seeking for febrile illness in North-East India: an epide-

miological study in the malaria endemic zone. Malar J. 2009; 8(1):1–10.

46. Alkire S, and Santos ME. Measuring acute poverty in the developing world: Robustness and scope of

the multidimensional poverty index. World Dev. 2014; 59:251–274.

47. Srivastava D, McGuire A. Patient access to health care and medicines across low-income countries.

Soc Sci Med. 2015; 133:21–7. https://doi.org/10.1016/j.socscimed.2015.03.021 PMID: 25829195

48. Ransford HE, Carrillo FR, and Rivera Y. Health care-seeking among Latino immigrants: blocked

access, use of traditional medicine, and the role of religion. J Health Care Poor U. 2010; 21(3):862–878.

49. Russell S. The economic burden of illness for households in developing countries: a review of studies

focusing on malaria, tuberculosis, and human immunodeficiency virus/acquired immunodeficiency syn-

drome. Am J Trop Med Hygi. 2004; 71(2 suppl):147–55.

50. Pradono J, Kusumawardi N, Lubis N, Hapsari D, Sulistyawati N, Christina, CM, et al., Survei Kesehatan

Rumah Tangga 2004. 2005. http://ejournal.litbang.depkes.go.id/index.php/BPK/article/view/204/282

(accessed 11 September 2015).

51. Morrow M, Nguyen QA, Caruana S, Biggs BA, Doan NH, Nong TT. Pathways to malaria persistence in

remote central Vietnam: a mixed-method study of health care and the community. BMC public health.

2009; 9:1–10.

52. Diaz T, George AS, Rao SR, et al. Healthcare seeking for diarrhoea, malaria and pneumonia among

children in four poor rural districts in Sierra Leone in the context of free health care: results of a cross-

sectional survey. BMC public health. 2013; 13(1): 157.

53. Sidik NA, Lazuardi L, Agung FH, et al. Assessment of the quality of hospital care for children in Indone-

sia. Trop Med Int Health. 2013; 18(4):407–15. https://doi.org/10.1111/tmi.12061 PMID: 23336605

54. Douglas NM, Lampah DA, Kenangalem E, et al. Major burden of severe anemia from non-falciparum

malaria species in Southern Papua: a hospital-based surveillance study. PLoS med 2013; 10(12):

e1001575. https://doi.org/10.1371/journal.pmed.1001575 PMID: 24358031

55. Bruxvoort K, Goodman C, Kachur SP, Schellenberg D. How patients take malaria treatment: a system-

atic review of the literature on adherence to antimalarial drugs. PloS one. 2014; 9(1).

56. Witter S, Khadka S, Nath H, Tiwari S. The national free delivery policy in Nepal: early evidence of its

effects on health facilities. Health Policy Plan 2011; 26(suppl 2): ii84–ii91.

57. Moszynski P. Sierra Leone’s maternal health reforms fail to deliver free treatment, says amnesty inter-

national. BMJ. 2011; 343:d5645. https://doi.org/10.1136/bmj.d5645 PMID: 21900352

58. Meessen B, Hercot D, Noirhomme M, et al. Removing user fees in the health sector: a review of policy

processes in six sub-Saharan African countries. Health Policy Plan. 2011; 26(suppl 2):ii16–ii29.

59. Orem JN, Mugisha F, Kirunga C, Macq J, Criel B. Abolition of user fees: the Uganda paradox. Health

Policy Plan. 2011; 26(suppl 2):ii41–ii51.

60. Nimpagaritse M, Bertone MP. The sudden removal of user fees: the perspective of a frontline manager

in Burundi. Health Policy Plan. 2011; 26(suppl 2):ii63–ii71.

61. Nonaka D, Vongseththa K, Kobayashi J, et al. Public and private sector treatment of malaria in Lao

PDR. Acta Trop. 2009; 112(3):283–7. https://doi.org/10.1016/j.actatropica.2009.08.013 PMID:

19683502

62. Asih PB, Rozi IE, Herdiana, et al. The baseline distribution of malaria in the initial phase of elimination in

Sabang Municipality, Aceh Province, Indonesia. Malar J. 2012; 11:291. https://doi.org/10.1186/1475-

2875-11-291 PMID: 22908898

63. Harijanto PN. Malaria treatment by using artemisinin in Indonesia. Acta Med Indones. 2010; Vol 42

(1):11.

Prevalence of traditional medicine use for malaria in malaria endemic provinces across Indonesia

PLOS ONE | https://doi.org/10.1371/journal.pone.0173522 March 22, 2017 15 / 15

http://www.ncbi.nlm.nih.gov/pubmed/17121285
https://doi.org/10.1186/1475-2875-10-117
http://www.ncbi.nlm.nih.gov/pubmed/21554711
https://doi.org/10.1016/j.jep.2010.11.053
https://doi.org/10.1016/j.jep.2010.11.053
http://www.ncbi.nlm.nih.gov/pubmed/21129478
https://doi.org/10.1016/j.socscimed.2015.03.021
http://www.ncbi.nlm.nih.gov/pubmed/25829195
http://ejournal.litbang.depkes.go.id/index.php/BPK/article/view/204/282
https://doi.org/10.1111/tmi.12061
http://www.ncbi.nlm.nih.gov/pubmed/23336605
https://doi.org/10.1371/journal.pmed.1001575
http://www.ncbi.nlm.nih.gov/pubmed/24358031
https://doi.org/10.1136/bmj.d5645
http://www.ncbi.nlm.nih.gov/pubmed/21900352
https://doi.org/10.1016/j.actatropica.2009.08.013
http://www.ncbi.nlm.nih.gov/pubmed/19683502
https://doi.org/10.1186/1475-2875-11-291
https://doi.org/10.1186/1475-2875-11-291
http://www.ncbi.nlm.nih.gov/pubmed/22908898
https://doi.org/10.1371/journal.pone.0173522

