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2 A critical review of traditional medicine and
3 traditional healer use for malaria and among
4 people in malaria-endemic areas: contemporary
5 research in low to middle-income Asia-Pacific
6 countries
7 Dwi L Suswardany1,2, David W Sibbritt1, Sudibyo Supardi3, Sungwon Chang1 and Jon Adams1*8910

11 Abstract

12 Background: Malaria is a leading health threat for low to middle-income countries and around 1.8 billion people in
13 the Southeast Asian region and 870 million people in the Western Pacific region remain at risk of contracting malaria.
14 Traditional medicine/traditional healer (TM/TH) use is prominent amongst populations in low- to middle-income
15 countries and constitutes an important issue influencing and potentially challenging effective, safe and coordinated
16 prevention and treatment strategies around malaria. This paper presents the first critical review of literature on the use
17 of TM/TH for malaria prevention and treatment in low- to middle-income countries in the Asia-Pacific region.

18 Methods: A comprehensive search of English language, peer-reviewed literature reporting TM and/or TH use for
19 malaria or among people in malaria-endemic areas in low- to middle-income Asia-Pacific countries published between
20 2003 and 2014 was undertaken.

21 Results: Twenty-eight papers reporting 27 studies met the inclusion criteria. Prevalence of TM/TH use for malaria
22 treatment ranged from 1 to 40.1%. A majority of studies conducted in rural/remote areas reported higher prevalence of
23 TM/TH use than those conducted in mixed areas of urban, semi-urban, rural, and remote areas. Those utilizing TM/TH
24 for malaria are more likely to be: women, people with lower educational attainment, people with lower household
25 income, those with farming occupations, and those from ethnic minorities (identified from only three studies). The
26 majority of adult participants delayed seeking treatment from a health centre or conventional providers while initially
27 practicing TH use. The most common reasons for TM/TH use for malaria across the Asia-Pacific region are a lack of
28 accessibility to conventional health services (due to geographical and financial barriers), faith in traditional treatment,
29 and the perception of lower severity of malaria symptoms.

30 Conclusion: This review has provided crucial insights into the prevalence and profile of TM/TH use for malaria. Those
31 managing and providing conventional programmes, treatment and care for malaria in the Asia-Pacific should remain
32 mindful of the possible use of TM/TH amongst community members and patients.

33
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34 Background
35 Malaria remains a leading health threat for low- to
36 middle-income country populations. While malaria
37 control efforts over the last decade have decreased the
38 incidence of malaria cases in more than half of the en-
39 demic countries in the Western Pacific and Southeast
40 Asian regions [1], in more densely populated countries
41 such as Bangladesh, India, Indonesia, and Myanmar, at-
42 tempts to defeat malaria remain less successful [2].
43 Around 1.8 billion people in the Southeast Asian region
44 and 870 million people in the Western Pacific region
45 remain at risk of contracting malaria [1].
46 As a preventable and curable disease, most deaths and
47 severe conditions resulting from malaria are avoidable
48 through timely and effective treatment [3,4]. Timely initi-
49 ation of diagnosis and treatment with recommended ad-
50 equate drugs has the potential to produce low mortality
51 rates, less advanced disease and to help eradicate malaria
52 transmission amongst the community [5]. However, chal-
53 lenges facing the elimination of malaria still exist due to
54 identified economic [6-8], geographical [9,10] and health
55 system factors [4,11].
56 Access to health services in low- to middle-income
57 countries is often limited (especially in rural and remote
58 regions) [12,13]. Traditional medicine (TM) and trad-
59 itional healers (TH) – those health care practices, treat-
60 ments and providers that are indigenous to the culture
61 and which have historically operated predominantly out-
62 side the state-funded healthcare system as well as beyond
63 the practices and curriculum of the dominant medical
64 profession [14] – are an important, popular component of
65 health seeking and treatment for many people in low to
66 middle-income countries in Asia-Pacific, as elsewhere
67 [15]. TM/TH is often utilized by the general population
68 on a regular basis for maintaining health [16,17] and/or
69 for both chronic and acute diseases [18-20]. The vast ma-
70 jority of TM/TH use is prior to or in the absence of con-
71 ventional medical services [21,22]. One study has shown
72 TM/TH users are likely to be women, university graduates
73 or low-income respondents [23]. In contrast, other studies
74 have found men more likely to use TM/TH than women
75 [24,25] or have identified no relationship between age,
76 education, and income and TM use [18].
77 Given the significant prevalent rates of TM/TH use in
78 low- to middle-income countries [26] and that TM/TH use
79 in many cases is the only healthcare available/accessible to
80 many people in these communities [27,28], TM/TH use is
81 an important issue challenging and/or influencing the ef-
82 fective, safe and coordinated provision of conventional
83 medical services to these populations [29], a situation af-
84 fecting the prevention and treatment strategies around a
85 range of health conditions and diseases, including mal-
86 aria. As such, it is imperative that those providing, man-
87 aging and developing preventive strategies and policies

88and conventional healthcare services with regard to malaria
89are cognizant of the behaviour, decision-making and per-
90ceptions of community members relating to TM/TH use.
91This paper presents the first critical review of literature
92on the use of TM/TH with regard to malaria prevention
93and treatment in low- to middle-income countries in the
94Asia-Pacific region. The review synthesizes empirical work
95and findings providing a critical appraisal of study meth-
96odology and design as well as highlighting important gaps
97in understanding the use of TM/TH by malaria patients
98and or people in malaria-endemic areas in low- to middle-
99income countries across the Asia-Pacific to help guide fu-
100ture research on this topic.

101Methods
102Research design
103The review examines the current prevalence and profile of
104TM/TH use among people with malaria and/or among
105people in malaria-endemic areas in low- to middle-income
106countries in the Asia-Pacific region. The inclusion of spe-
107cific countries in the region that meet such criteria is based
108upon those identified by the World Bank [30]. A compre-
109hensive search of literature published between January
1102003 and October 2014 was undertaken. Seven databases
111were utilized in the review: Academic Search Complete
112(Ebsco), CINAHL, MEDLINE (Ovid), Proquest, Scopus,
113and AMED. In addition, Google Scholar was employed to
114identify any further relevant literature. All are well-known,
115mainstream databases of health and medical scholarship
116and collectively provide excellent access to a range of dis-
117ciplinary works appropriate to the review focus. The search
118strategy can be found in the Table T11.
119Search results were imported into EndNote X7 with du-
120plicated items removed. The search was limited to those
121peer-reviewed articles published in English and reporting
122studies conducted in low- to middle-income Asia-Pacific
123countries. All retrieved titles and abstracts were screened
124to identify papers reporting empirical research findings.
125Papers identified as editorials, correspondence, commen-
126taries, case reports, and writing that had not adopted sys-
127tematic research design or data-reporting procedures were
128excluded. In line with the aim of the review, any papers
129reporting clinical studies (including those utilizing ran-
130domized controlled trial designs) were also excluded. If
131initial viewing of an abstract of a paper did not provide
132sufficient information to make an informed decision, the
133full article was located and examined by the authors prior
134to making a judgment regarding inclusion in the review.
135Relevant works were also searched by examining bibliog-
136raphies of publications already identified.

137Search outcomes
138The initial search identified 1,811 papers after duplicates
139were removed. Of these 1,811 papers, a total of 28 articles
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140 (reporting on 27 studies) identified during full text assess-
141 ment met the inclusion criteria and were included in the
142 review. FigureF1 1 reports the literature search process and
143 Additional files 1 and 2 summarize the basic details of the
144 included papers.

145 Quality appraisal
146 In order to appraise the quality of the papers included in
147 the review, a modified quality scoring system (TableT2 2),
148 previously used for assessing complementary and alter-
149 native medicine (CAM) prevalence studies [31-33], was
150 employed. These quality criteria reflect a combination of
151 aspects of methodology, participants’ characteristics and
152 TM/TH usage. Two authors assigned scores to the pa-
153 pers separately; the results were then compared and dif-
154 ferences resolved by discussion. TableT3 3 reports the
155 summary of total quality score of each paper. The details
156 of the quality scores can be found in Additional file 3.

157 Results
158 All 28 papers reviewed were subject to careful reading,
159 interpretation and appraisal using a comprehensive crit-
160 ical review approach [34]. The review process identified
161 four main themes relating to TM/TH use for malaria in
162 low- to middle-income countries in the Asia-Pacific

163region: ‘prevalence of TM/TH use’, ‘profile of TM/TH
164users’, ‘types and timing of TM/TH use’, and ‘reasons for
165TM/TH use’. Each is outlined in turn below.

166Prevalence of TM/TH use
167Eighteen of the 19 papers included in the review report-
168ing quantitative research provide prevalence rates for
169TM/TH use with regard to malaria. These papers report
170a wide range of prevalence rates for TM/TH use among
171people with malaria or among people living in malaria-
172endemic areas (see Additional file 1). For example, a
173large-scale survey in endemic areas of northeast India
174revealed that 39.2% of adults living in a household which
175had contained a malaria sufferer in the previous three
176months visited a TH (Vaidya) [35]. Another study in
177northeast Cambodia found 14.4, 37.3 and 40.1% people
178used herbal treatment, animal sacrifice and coin mas-
179sage, respectively, to treat malaria [36]. Regardless of the
180variability in TM and TH user rates across the different
181studies reviewed, the empirical literature does appear to
182demonstrate substantial prevalence rates for TM/TH use
183among malaria patients or people in malaria-endemic
184areas across a number of Asia-Pacific countries.
185The percentage averages of user rates for TM/TH with
186regard to malaria slightly differ between the large sample

t1:1 Table 1 Literature review search strategy

t1:2 Databases 1. Academic Search Complete (Ebsco)

t1:3 2. CINAHL

t1:4 3. MEDLINE (Ovid)

t1:5 4. Proquest

t1:6 5. Scopus

t1:7 6. AMED

t1:8 Key/Search terms Malaria or febrile or fever or ‘mosquito-borne illness’ or ‘mosquito-borne disease’ or ‘mosquito-borne infectious
illness’ or ‘mosquito-borne infectious disease’ or ‘mosquito borne illness’ or ‘mosquito borne disease’ or ‘mosquito
borne infectious illness’ or ‘mosquito borne infectious disease’and combine them all with ‘treatment-seeking’ or
‘health-seeking’ or ‘care-seeking’ or ‘treatment seeking’ or ‘health seeking’ or ‘care seeking’ or ‘traditional medicine’
or ‘traditional healer’ or ‘traditional therapy’ or ‘traditional health care’ or ‘traditional healthcare’ or ‘traditional
treatment’ or ‘Indigenous medicine’ or ‘indigenous healer’ or ‘indigenous therapy’ or ‘indigenous health care’ or
‘indigenous healthcare’ or ‘indigenous treatment’ or ‘traditional Chinese medicine’ or ‘traditional Chinese healer’
or ‘traditional Chinese therapy’ or ‘traditional Chinese health care’ or ‘traditional Chinese healthcare’ or ‘traditional
Chinese treatment’ or Jamu or ‘herb’ or ‘medicinal plant’ or acupuncture or ‘Ayurveda/ayurvedic’ or ‘unani’ or
‘herbal oil’ or ‘faith healer’ or ‘mosquito repellent’

t1:9 Limits

t1:10 Month/year published January 2003-October 2014

t1:11 Language English

t1:12 Types of population Humans of all ages (people with malaria or people living in malaria-endemic areas)

t1:13 Location Low- to middle-income countries in the Asia-Pacific region

t1:14 Type of publication Peer-reviewed article

t1:15 Inclusion/exclusion criteria

t1:16 Types of studies Any studies reporting empirical research findings on treatment or prevention of malaria using traditional medicine
or traditional healers

t1:17 Exclusion criteria editorials, correspondence, commentaries, case reports, clinical studies (including those utilizing randomized
controlled trial designs), and papers not adopting systematic research design or data reporting procedures.
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187 studies (n >500) and small sample studies (n <500) in
188 the review. The average prevalence rate for TM/TH use
189 among the larger sample studies was 17.2% while among
190 smaller sample studies it was 13.3%. The prevalence of
191 TM/TH use for malaria treatment in the large and small
192 sample studies ranged from 1 to 40.1% [35-42], and from
193 1.3 to 32.1%, respectively [43-52].

194 Profile of TM/TH users
195 Sixteen of the articles reviewed provided descriptions of
196 the socio-demographic characteristics of respondents
197 but most failed to provide analyses on the correlation
198 between socio-demographic factors and the use of TM/
199 TH (instead reporting characteristics of wider popula-
200 tions under study). The three exceptions were studies
201 conducted in India, Malaysia and the Philippines, which
202 identified those utilizing TM/TH for malaria as more
203 likely to be: women [45], people with lower educational
204 attainment [35,52], people with lower household income
205 [35], those with farming occupations [35], and, those
206 from ethnic minorities [35]. However, it should be noted
207 that these findings should be interpreted with some cau-
208 tion as are identified from only three studies in the re-
209 view. The use of traditional herbs was also more popular
210 among women, with men tending to purchase conven-
211 tional medicine [45]. Meanwhile, there was no gender

212difference identified regarding the choice to seek treat-
213ment across various health providers (TH, governmental
214and private health services, and self-medication) for mal-
215aria in a study in northeast India [35]. No significant
216correlation between educational background and the use
217of TM for malaria treatment was identified in a study
218conducted in the Philippines [45].
219Most of the studies conducted in rural or remote areas
220indicated higher prevalence of TM/TH use (2.5-40.1%)
221[35-39,41,43-45,48-55] than those conducted in mixed
222areas of urban, semi-urban, rural, and remote areas (1–
2234.5%) [40,42,47]. In addition, two papers reporting data
224from one study in Malaysia found that the prevalence
225rate of TM/TH use amongst forest-aboriginal people liv-
226ing in more remote areas (41%) was higher than those
227respondents living in rural area (15.4%) [44,52]. More-
228over, two studies in India [35,47] reported that a number
229of communities living beyond 5 km from the nearest
230health centre facility were likely to delay seeking treat-
231ment from conventional health services and to use TM/
232TH instead.

233Types of TM/TH use
234There are a number of types of TM/TH use for malaria
235in the articles reviewed and the most popular types of
236TM employed for malaria treatment or prevention were

Papers iden�fied through   
database searching

(n =  1951)

Papers a�er duplicates removed
(n = 1811)

Papers screened
(n = 63)

Papers excluded
(n = 23)

Full-text ar�cles assessed 
for eligibility 

(n = 40)

Full-text ar�cles excluded, 
with reasons 

(n = 11)

Papers included in cri�cal 
review (n = 28)

Papers excluded at �tle 
and abstract stage:

(n = 1653)

Figure 1 Flow chart of included and excluded studies.

t2:1Table 2 Description of quality scoring system for
t2:2quantitative studies on traditional medicine/traditional
t2:3healer use for malaria survey reviewed [31-33]

t2:4Dimensions of quality assessment Codes Points
awarded

t2:5Methodology:

t2:6Representative sampling strategy A 1

t2:7Sample size >500 B 1

t2:8Response rate >75% C 1

t2:9Low recall bias (prospective data collection or
t2:10retrospective data collection within past 12 months)

D 1

t2:11Confirmed malaria patients by health staff
t2:12(microscopic test)

E 1

t2:13Reporting of participants’ characteristics:

t2:14Status of malaria F 1

t2:15Age G 1

t2:16Indicator of socio-economic status (e.g., income,
t2:17education)

H 1

t2:18Types of areas (urban/rural/remote) I 1

t2:19Reporting of traditional medicine/therapy use:

t2:20Definition of TM or modalities provided to
t2:21respondents

J 1

t2:22Participants can name TM type/therapy/ modalities K 1

t2:23Types of areas (urban/rural/remote) L 1

t2:24TOTAL SCORES 12
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237 herbal medicines [38,40,41,43-45,51,52,56]. A Malaysian
238 study reported the use of medicinal plants for curative pur-
239 poses regarding malaria through their application via bath-
240 ing or compressing the enlarged spleen during traditional
241 rituals [44], and an Indian qualitative study reported herb
242 use and application [57]. There is evidence of other trad-
243 itional ways with which Asian Pacific populations attempt
244 to treat or prevent malaria, such as using faith healing
245 [38,50,56], coin massage [36] and massage [58].

246 Timing of TM/TH use
247 The reviewed literature indicates that TM/TH is used
248 for malaria treatment [35-53,55,58-61] and prevention
249 [41,44,50,52,59]. Differences in health-seeking behav-
250 iour based upon the temporal aspects of treatment (ini-
251 tial, secondary and/or final treatment) can also be
252 identified from the literature [35,38,43,53,55,56]. The
253 majority of adult participants in India [56], Myanmar
254 [43] and Vanuatu [55] reported that immediate care
255 was not sought and they delayed seeking treatment
256 from a health centre or conventional health provider
257 while initially practicing home remedies followed by
258 TH use. In contrast, prompt seeking of care and treat-
259 ment for malaria from a health centre or hospital was

260more common with regard to sick infants and young
261children [56], children aged under 15 years [43], elderly
262or young persons with severe symptoms, and for preg-
263nant women [55]. However, one study that interviewed
264parents or caregivers of children with severe malaria re-
265vealed delays in seeking hospital care [42].
266Analyses of four studies [35,38,42,53] examining the se-
267quence of use of malaria treatment providers, including
268government health services and TH, revealed differences
269in results. Three of these four studies identified different
270options for treating malaria during initial, secondary and
271or final treatment. One cross-sectional study conducted in
272Papua New Guinea (PNG) reported consistent treatment
273choice (health centre) by respondents across initial as well
274as second stage of malaria treatment [53]. In contrast to
275this PNG-based study, research undertaken in India [53]
276suggests adults living in malaria-endemic areas are more
277inclined to use a TH (Vidya/herbalists) as an initial treat-
278ment choice as opposed to a conventional health centre.
279However, following this initial treatment response, the
280study participants then utilized government health ser-
281vices for their final treatment and, interestingly, no adults
282surveyed in this Indian study reported the use of TH as a
283final treatment choice for malaria [53]. Meanwhile, a study

t3:1 Table 3 Quality scoring summary of quantitative studies examining traditional medicine/traditional healer among
t3:2 populations in low- to middle-income countries in the Asia-Pacific region

t3:3 Dimension of quality assessment*

t3:4 Authors/year/country Methodology Reporting of participants’
characteristics

Reporting of TM/therapy
use

Total
score

t3:5 Al-Adhroey et al. [52], Malaysia 2 (CD) 4 (FGHI) 1 (K) 7

t3:6 Al-Adhroey et al. [44], Malaysia 1 (D) 2 (FI) 1 (K) 4

t3:7 Al-Taiar et al. [42], Yemen 3 (BDE) 4 (FGHI) 0 7

t3:8 Bell et al. [45], Philippines 3 (CDE) 4 (FGHI) 1 (K) 8

t3:9 Borah et al. [46], India 1 (E) 3 (FGH) 0 4

t3:10 Chaturvedi et al. [35], India 3 (BCD) 4 (FGHI) 1 (J) 8

t3:11 Das and Ravindran [47], India 2 (CD) 4 (FGHI) 0 6

t3:12 Davy et al. [53], PNG 3 (BCD) 4 (FGHI) 0 7

t3:13 Gryseels et al., [36], Cambodia 2 (CD) 2 (FI) 0 4

t3:14 Jian-Wei et al. [43], Myanmar 2 (BD) 4 (FGHI) 0 6

t3:15 Joshi and Banjara [37] , Nepal 1 (B) 3 (GHI) 0 4

t3:16 MacFarlane et al. [48], PNG 2 (CD) 4 (FGHI) 1 (L) 7

t3:17 Nonaka et al. [38], Lao PDR 4 (BCDE) 3 (GHI) 0 7

t3:18 Ohnmar et al. [49], Myanmar 2 (DE) 4 (FGHI) 0 6

t3:19 Kyawt-Kyawt-Swe and Pearson, [39],
t3:20 Myanmar

1 (B) 4 (FGHI) 0 5

t3:21 Sanjana et al. [41], Indonesia 3 (BCD) 4 (FGHI) 0 7

t3:22 Shirayama et al. [50], Lao PDR 1 (D) 4 (FGHI) 0 5

t3:23 Tangjang et al. [51], India 0 1 (I) 1 (K) 2

t3:24 Wangroongsarb et al. [40], Thailand 2 (BD) 3 (GHI) 0 5

t3:25 *Codes refer to Table 2.
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284 in Lao PDR showed that people who sought initial hospital
285 care were less likely to seek secondary treatment than
286 people who sought TM (faith healing) for initial care. The
287 same study also reported those people who initially visited
288 a conventional health centre had a higher chance of
289 retaining a connection to the health centre for secondary
290 care while people who consulted a TH for their initial
291 treatment were found to be less inclined to also seek a TH
292 for their secondary care [38].
293 In four of the reviewed studies [52,53,61,62], malaria pa-
294 tients or their carers were reported to use TM/TH in con-
295 junction with biomedical treatments for malaria. For
296 example, a qualitative study in PNG revealed the concur-
297 rent use of TM and conventional medicine amongst mal-
298 aria patients [53] and another study in India reported the
299 concurrent consumption of anti-malarial tablets and
300 consultation with the gunia (faith healer) [56]. The re-
301 spondents in this Indian study described visiting a faith
302 healer as a necessary cultural norm regardless of the
303 treatment options available [56]. Another qualitative
304 study in Indonesia discovered a mixture of concurrent
305 use of TM (specially treated water with prayer, herbal
306 drinks, massage) and conventional health care practices
307 (tablets and injection) for treating malaria in the com-
308 munity [58].

309 Reasons for TM/TH use
310 There is evidence reported in a selection of the papers
311 reviewed that a small number of respondents prefer
312 TM/TH for malaria rather than conventional health ser-
313 vices. The most common reasons for TM/TH use for
314 malaria as identified in the reviewed literature are a lack
315 of accessibility to either conventional health services
316 [53,56,57,63] or village health workers [45]. It is import-
317 ant to note that the issue of accessibility is characterized
318 via various features (e.g., geographical convenience and
319 financial accessibility) across the relevant studies in the
320 review. For example, a qualitative study in India [57] re-
321 vealed that the common use of a TH (dishari) related to
322 the perception of a lack of availability of good conven-
323 tional health services in the locale, the distance to the
324 closest good health facility, and the accessibility of trans-
325 portation to such a facility. In addition, respondents in a
326 Cambodian study reported the use of TM for malaria as
327 due to conventional medicine being perceived as un-
328 affordable [63].
329 Findings from the reviewed literature suggest that faith
330 in traditional treatment [55,56,58], and the perception of
331 lower severity of malaria symptoms [53,55,57,63] are
332 amongst the main reasons for seeking TM/TH for malaria
333 treatment and prevention. For example, a study in PNG
334 [53] revealed that participants would seek help from a TH
335 if they believed only a TH was able to cure the disease.
336 Similar findings were demonstrated in a study in India

337[56] which found belief in traditional healing motivated
338people to utilize a TH after engaging home remedies.

339Appraisal outcomes
340A quality appraisal scoring system was employed to evalu-
341ate the 19 papers included in the review that reported
342quantitative research. Although the majority (11) of the 19
343articles report the use of a rigorous study design (Table 3),
344there also appears to be a number of methodological limi-
345tations to the existing literature regarding TM/TH use for
346malaria in low- to middle-income countries in the Asia
347Pacific region. Only eight of the 19 articles reporting quan-
348titative research utilized a sample size of more than 500 re-
349spondents (ranging from 700 to 1,989 participants) and 11
350articles described samples of less than 500 respondents
351(ranging from 99 to 446 participants). One Thailand-based
352study surveyed 1,719 participants and covered large geo-
353graphical areas of the country [40]. Nevertheless, none of
354the studies reviewed reported on national-scale datasets or
355a nationally representative sample, the majority of study
356samples involved only one to two districts/regions
357[38,41,44-46,49,50,52] and none examined large samples
358across the remote-rural–urban spectrum. Almost all of the
359studies were conducted in rural and remote areas
360[35,37-39,41,43-45,48-54] and only three studies were ad-
361ministered in both urban or semi-urban and rural or re-
362mote areas [40,42,56]. Moreover, two studies only targeted
363specific sub-populations, such as Nasioi ethnic people in
364PNG [48] and Myanmar and Cambodian migrants in
365Thailand border areas [40].
366There are some methodological constraints found in
367the reviewed papers regarding non-response bias, recall
368bias, confirmation of the status of malaria patients as
369well as the extent to which studies provided a well-
370articulated definition for TM/TH for respondents, and/
371or provided an opportunity for respondents to name the
372type of TM/TH used. Nine of the 19 papers reporting
373quantitative studies outlined a response rate (with all
374nine achieving a 75% response rate or higher). Most
375studies addressed the accuracy of recall (previous two
376weeks to one year) yet four papers did not provide any
377information on the methodology which may influence
378recall [36,37,46,51] and one study appears to have been
379subject to possible significant recall bias (a two-year re-
380call period) [39]. Although providing evidence of the
381presence of malaria parasites in human blood status is
382burdensome in rural and remote areas in low- to
383middle-income countries, five studies reported the use
384of a parasitological method for confirming malaria pa-
385tient status [38,42,45,46,49] with the rest of the studies
386evaluating malaria status of the respondents based on
387self-reported or physician-reported clinical conditions
388[35-37,39-41,43,44,47,48,50-53]. Importantly, only one
389quantitative study examined the perceived effectiveness
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390 of the use of TM/TH for malaria amongst the com-
391 munity [49].
392 No study included in the review provided a clear def-
393 inition of TM/TH to the respondents, and only four
394 studies allowed respondents to name the TM/TH type
395 using open-ended questionnaire design [44,45,51,52].
396 There does appear to be ambiguity across the literature
397 when evaluating TM/TH use regarding malaria. None of
398 the studies focused in-depth upon the prevalence and
399 characteristic of TM/TH user for malaria. Most research
400 to date has examined conventional health centre/malaria
401 programme utilization for malaria treatment and pre-
402 vention, including only a consideration of TM/TH use
403 as one (often peripheral) issue amongst a large number
404 of competing foci and as a consequence the data regard-
405 ing TM/TH use for malaria remain limited.

406 Discussion
407 This paper provides the first critical, comprehensive re-
408 view of the evidence base of TM/TH use among malaria
409 patients as well as among people in malaria-endemic areas
410 in low- to middle-income countries in the Asia-Pacific re-
411 gion. The studies included in the review were conducted
412 in 12 countries and eight of 28 papers reported research
413 undertaken in India. Thirteen of the 28 articles covered
414 in this paper were published over the past five years re-
415 vealing an intensification of research focusing on malaria
416 treatment-seeking behaviour and practice of malaria treat-
417 ment and/or prevention over recent years in low- to
418 middle-income countries across the Asia Pacific region.
419 Despite this emerging focus upon malaria treatment-
420 seeking behaviour, the review has identified several gaps in
421 the scientific literature relating to TM/TH use.
422 There is a general lack of research focus on TM/TH
423 utilization for malaria. Only one study focused exclu-
424 sively on the use of TM for malaria [50]. A better un-
425 derstanding of health-seeking behaviour of people in
426 malaria-endemic areas, especially amongst those suffer-
427 ing from fever related to malaria, is important for ef-
428 fective illness management and control. Although the
429 most common provider chosen by most participants in
430 the studies reviewed are the services found at conven-
431 tional health centres, the prevalence rate of TM/TH
432 use identified demonstrates a significant number of
433 people using TM/TH for malaria as to warrant further
434 in-depth attention. It is also important to note that the
435 correlation between socio-demographic factors and the
436 use of TM/TH was not often mentioned in the papers
437 reviewed. This constitutes a significant gap in our un-
438 derstanding of TM/TH use for malaria. More detailed
439 information regarding who is likely to utilize TM/TH
440 for malaria and under what circumstances will help in
441 the planning and deliver of malaria health education
442 and public health campaigns.

443This review shows concurrent use of TM/TH with
444conventional medicine is common in a number of com-
445munities. Concurrent TM/TH use will likely place pa-
446tients at risk of possible adverse interactions [63] that
447may lead to minor adverse effects or even possibly death
448[64,65]. The possibility of herbal medicine and anti-
449malarial drug interactions has been noted [66]. The con-
450current use of TM/TH with conventional medicines for
451malaria also warrants further investigation with specific
452focus upon the decision-making process and the com-
453munication between health staff and patient and among
454health staff and TM providers [67,68]. It is also import-
455ant that future research identify and examine the specific
456types of herbal medicines used by malaria patients with
457a view to helping ensure effective and safe care. Unfortu-
458nately no paper in the review examined the scientific
459pharmacological details of the herbal medicines used
460and there is need for further research to examine the re-
461lationship between the TM used and their pharmaco-
462logical properties and evidence-base.
463The qualitative research identified in the review shows
464a belief in the benefit of TH motivates individuals to ei-
465ther visit a TH instead of using the services of a conven-
466tional health centre or to use TM/TH concurrent to
467conventional health centre service use. It is vital malaria
468research consider local cultural contexts (i.e. the behav-
469iours, perceptions and beliefs of the local community
470which often closely relate to TM/TH use) in order to
471help ensure conventional programs and interventions
472designed to manage and/or treat malaria attract optimal
473community acceptance..
474None of the articles reviewed provides national data
475coverage and large-scale national surveys of TM/TH use
476for malaria are required. Nationally representative re-
477search of TM/TH usage for malaria treatment and pre-
478vention will allow examination of numerous factors
479related to TM/TH consumption [69] as well as provide
480considerable statistical power for answering important
481research questions.
482The ability to generalize from or compare findings
483across contemporary studies remains challenging due to
484the variations in research design, the absence of TM/TH
485definitions employed between studies and the fact that
486the majority of articles identified report studies which
487have been conducted in a fairly select group of countries.
488There is a need for further research on this substantive
489topic to be conducted in a wider range of settings in
490order to provide coverage and representation across the
491full Asia-Pacific region.
492It is important to note the limitations of this critical
493review. The papers reviewed were restricted to English-
494only publications and the omission of non-English litera-
495ture may introduce some bias. Nevertheless, the review
496reports the first critical, systematic evaluation of the
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497 research literature on TM/TH use for malaria and in
498 malaria-endemic areas in the Asia-Pacific region provid-
499 ing a useful resource for practitioners, policymakers and
500 researchers interested in understanding and addressing
501 the challenges of managing and treating malaria in the
502 Asia-Pacific region.

503 Conclusion
504 This paper reports the first critical overview and reveals
505 crucial insights into the prevalence and profile of TM/TH
506 use among malaria patients and among people in malaria-
507 endemic areas with implications for TM/TH users, prac-
508 titioners and health policy makers. All managing and
509 providing conventional programmes, treatment and care
510 with regard to malaria in the Asia-Pacific region should
511 remain mindful of the possible use of TM/TH amongst
512 community members and patients. Further research on
513 this important issue is required in order to fully inform all
514 stakeholders engaged in preventing and treating malaria
515 amongst Asia-Pacific communities in low to middle in-
516 come countries.

517 Additional files
518
520 Additional file 1: Quantitative studies on TM/TH use for Malaria in
521 low to middle income countries in the Asia Pacific region, January
522 2003- October 2014.

523 Additional file 2: Qualitative studies on TM/TH use for Malaria in
524 low to middle income countries in the Asia Pacific region, January
525 2003- October 2014.

526 Additional file 3: Quality scoring of each article reviewed
527 (Quantitative Studies).

528 Abbreviations
529 PNG: Papua New Guinea; TH: Traditional healer; TM: Traditional medicine.

530 Competing interests
531 The authors declare that they have no competing interests.

532 Authors’ contributions
533 DLS and JA were involved in the conception and design of the study. DLS and JA
534 contributed to the acquisition, analysis and interpretation of the data. All authors
535 drafted the paper or made substantive suggestions for revision prior to journal
536 submission. All authors approved the final submitted version of the manuscript.

537 Acknowledgements
538 We thank the Directorate General for Higher Education (DIKTI), Ministry of
539 Research, Technology, and Higher Education, Indonesia for their funding of DLS.

540 Author details
541 1Australian Research Centre in Complementary and Integrative Medicine
542 (ARCCIM), Faculty of Health, University of Technology Sydney, Level 7,
543 Building 10, 235-253 Jones St, Broadway, Sydney, NSW 2007, Australia.
544 2Universitas Muhammadiyah Surakarta, Surakarta, Central Java, Indonesia.
545 3National Institute of Health Research and Development, Ministry of Health
546 Indonesia, Jakarta, Indonesia.

547 Received: 7 December 2014 Accepted: 29 January 2015
548

549 References
1.550 WHO. World malaria report 2013. Geneva: World Health Organization; 2014.

2. 551WHO. Defeating malaria in Asia, the Pacific, Americas, Middle East and
552Europe. Roll Back Malaria. Geneva: World Health Organization; 2012.

3. 553Rajahram GS, Barber BE, William T, Menon J, Anstey NM, Yeo TW. Deaths
554due to Plasmodium knowlesi malaria in Sabah, Malaysia: association with
555reporting as Plasmodium malariae and delayed parenteral artesunate.
556Malar J. 2012;11:284.

4. 557Rao VB, Schellenberg D, Ghani AC. Overcoming health systems barriers to
558successful malaria treatment. Trends Parasitol. 2013;29:164–80.

5. 559Kaushik JS, Gomber S, Dewan P. Clinical and epidemiological profiles of
560severe malaria in children from Delhi. India J Health Popul Nutr. 2012;30:113.

6. 561Mills A, Lubell Y, Hanson K. Malaria eradication: the economic, financial and
562institutional challenge. Malar J. 2008;7:S11.

7. 563Njau J, Goodman C, Kachur S, Palmer N, Khatib R, Abdulla S, et al. Fever
564treatment and household wealth: the challenge posed for rolling out
565combination therapy for malaria. Trop Med Int Health. 2006;11:299–313.

8. 566Breman JG, Alilio MS, Mills A, Barat LM, Palmer N, Basu S, et al. Do malaria
567control interventions reach the poor? A view through the equity lens. 2004.

9. 568Tobgay T, Torres CE, Na-Bangchang K. Malaria prevention and control in
569Bhutan: Successes and challenges. Acta Trop. 2011;117:225–8.

10. 570Cui LYGSJ, Chen B, Cao Y, Fan Q, Parker D, Sirichaisinthop J, et al.
571Challenges and prospects for malaria elimination in the Greater Mekong
572Subregion. Acta Trop. 2012;121:240–5.

11. 573Chuma J, Okungu V, Molyneux C. Research Barriers to prompt and effective
574malaria treatment among the poorest population in Kenya. Malar J.
5752010;9:144–57.

12. 576Gray A. Access to medicines and drug regulation in developing countries: a
577resource guide for DFID. DFID Health Systems Resource Centre: In London;
5782004.

13. 579Peters DH, Garg A, Bloom G, Walker DG, Brieger WR, Hafizur Rahman M.
580Poverty and access to health care in developing countries. Ann N Y Acad
581Sci. 2008;1136:161–71.

14. 582Adams J, Andrews G, Barnes J, Broom A, Magin P. Traditional,
583complementary and integrative medicine: an international reader.
584Basingstoke, UK: Palgrave Macmillan; 2012.

15. 585WHO. WHO traditional medicine strategy: 2014–2023. Geneva: World Health
586Organization; 2013.

16. 587Supardi S. More frequent use of herbal medicinie daily in married and
588divorced woman in Indonesia. Health Sci J Indones. 2011;2:3–7.

17. 589Siti ZM, Tahir A, Farah AI, Fazlin SM, Sondi S, Azman AH, et al. Use of
590traditional and complementary medicine in Malaysia: a baseline study.
591Complement Ther Med. 2009;17:292–9.

18. 592Sydara K, Gneunphonsavath S, Wahlstrom R, Freudenthal S, Houamboun K,
593Tomson G, et al. Use of traditional medicine in Lao PDR. Complement Ther
594Med. 2005;13:199–205.

19. 595de Rus JA, Subedi R, Ghimire SK, Rochet J-C. Nepalese traditional medicine
596and symptoms related to Parkinson’s disease and other disorders: patterns
597of the usage of plant resources along the Himalayan altitudinal range.
598J Ethnopharmacol. 2014;153:178–89.

20. 599Broom A, Wijewardena K, Sibbritt D, Adams J, Nayar KR. The use of
600traditional, complementary and alternative medicine in Sri Lankan cancer
601care: results from a survey of 500 cancer patients. Public Health.
6022010;124:232–7.

21. 603Suwankhong D, Liamputtong P, Rumbold B. Existing roles of traditional
604healers (mor baan) in southern Thailand. J Commun Health. 2011;36:438–45.

22. 605Albertazzi P. Alternatives to estrogen to manage hot flushes. Gynecol
606Endocrinol. 2005;20:13–21.

23. 607Sawalha AF. Complementary and alternative medicine (CAM) in Palestine:
608use and safety implications. J Altern Complement Med. 2007;13:263–9.

24. 609Okoronkwo I, Onyia-pat J-l, Okpala P, Agbo M-A, Ndu A. Patterns of
610complementary and alternative medicine use, perceived benefits, and
611adverse effects among adult users in Enugu Urban, Southeast Nigeria. J Evid
612Based Complementary Altern Med. 2014;2014:239372.

25. 613Picking D, Younger N, Mitchell S, Delgoda R. The prevalence of herbal
614medicine home use and concomitant use with pharmaceutical medicines
615in Jamaica. J Ethnopharmacol. 2011;137:305–11.

26. 616Debas H, Laxminarayan R, Straus S. Complementary and alternative medicine.
617In: Jamison DT, Breman JG, Measham AR, Alleyne G, Claeson M, Evans DB, Jha
618P, Mills A, Musgrove P, editors. Disease control priorities in developing
619countries. 2nd ed. Washington (DC): World Bank; 2006. p. 1281–91.

27. 620WHO. Traditional medicine-growing needs and potential. WHO policy
621perspectives on medicine. Geneva: World Health Organization; 2002.

Suswardany et al. Malaria Journal _#####################_ Page 8 of 9

http://www.malariajournal.com/content/supplementary/s12936-015-0593-7-s1.pdf
http://www.malariajournal.com/content/supplementary/s12936-015-0593-7-s2.pdf
http://www.malariajournal.com/content/supplementary/s12936-015-0593-7-s3.pdf


28.622 Assan JK, Assan SK, Assan N, Smith L. Health inequality in resource poor
623 environments and the pursuit of the MDGs: Traditional versus modern
624 healthcare in rural Indonesia. Int J Healthc Manag. 2009;11:93–108.

29.625 Okeke T, Okafor H, Uzochukwu B. Traditional healers in Nigeria: perception
626 of cause, treatment and referral practices for severe malaria. J Biosoc Sci.
627 2006;38:491.

30.628 Low and middle income countries.Q1 http://data.worldbank.org/income-level/LMY
31.629 Adams J, Barbery G, Lui CW. Complementary and alternative medicine use

630 for headache and migraine: a critical review of the literature. Headache J
631 Head Face Pain. 2013;53:459–73.

32.632 Peng W, Adams J, Sibbritt DW, Frawley JE. Critical review of complementary
633 and alternative medicine use in menopause: Focus on prevalence,
634 motivation, decision-making, and communication. Menopause.
635 2013;21:536–48.

33.636 Harris JK, Beatty KE, Barbero C, Howard AF, Cheskin RA, Shapiro Ii RM, et al.
637 Methods in public health services and systems research: a systematic
638 review. Am J Prev Med. 2012;42:S42–57.

34.639 Adams J, Lui CW, Sibbritt D, Broom A, Wardle J, Homer C, et al. Women’s
640 use of complementary and alternative medicine during pregnancy: a critical
641 review of the literature. Birth. 2009;36:237–45.

35.642 Chaturvedi H, Mahanta J, Pandey A. Treatment-seeking for febrile illness in
643 North-East India: an epidemiological study in the malaria endemic zone.
644 Malar J. 2009;8:1–10.

36.645 Gryseels C, Uk S, Erhart A, Gerrets R, Sluydts V, Durnez L, et al. Injections,
646 cocktails and diviners: therapeutic flexibility in the context of malaria
647 elimination and drug resistance in North-East Cambodia. PloS one.
648 2013;8:e80343.

37.649 Joshi A, Banjara M. Malaria related knowledge, practices and behaviour of
650 people in Nepal. J Vector Borne Dis. 2008;45:44.

38.651 Nonaka D, Vongseththa K, Kobayashi J, Bounyadeth S, Kano S, Phompida S,
652 et al. Public and private sector treatment of malaria in Lao PDR. Acta Trop.
653 2009;112:283–7.

39.654 Kyawt-Kyawt-Swe, Pearson A. Knowledge, attitudes and practices with
655 regard to malaria control in an endemic rural area of Myanmar. Southeast
656 Asian J Trop Med Public Health. 2004;35:53–62.

40.657 Wangroongsarb P, Satimai W, Khamsiriwatchara A, Thwing J, Eliades J,
658 Kaewkungwal J, et al. Respondent-driven sampling on the Thailand-
659 Cambodia border. II. Knowledge, perception, practice and treatment-
660 seeking behaviour of migrants in malaria endemic zones. Malar J.
661 2011;10:117.

41.662 Sanjana P, Barcus M, Bangs M, Ompusunggu S, Elyazar I, Marwoto H, et al.
663 Survey of community knowledge, attitudes, and practices during a malaria
664 epidemic in Central Java, Indonesia. Am J Trop Med Hyg. 2006;75:783–9.

42.665 Al-Taiar A, Chandler C, Al Eryani S, Whitty C. Knowledge and practices for
666 preventing severe malaria in Yemen: the importance of gender in planning
667 policy. Health Policy Plan. 2009;24:428–37.

43.668 Jian-Wei X, Qi-Zhang X, Hui L, Yi-Rou Z. Malaria treatment-seeking behaviour
669 and related factors of Wa ethnic minority in Myanmar: a cross-sectional
670 study. Malaria J. 2012;11:417–23.

44.671 Al-Adhroey AH, Nor ZM, Al-Mekhlafi HM, Mahmud R. Ethnobotanical study
672 on some Malaysian anti-malarial plants: A community based survey.
673 J Ethnopharmacol. 2010;132:362–4.

45.674 Bell D, Go R, Miguel C, Parks W, Bryan J. Unequal treatment access and
675 malaria risk in a community-based intervention program in the Philippines.
676 Southeast Asian J Trop Med Public Health. 2005;36:578–86.

46.677 Borah P, Dutta P, Phukan A, Mahanta J. Health seeking behavior among the
678 fever cases during an outbreak of malaria in Assam. J Hum Ecol.
679 2004;15:195–7.

47.680 Das A, Ravindran T. Factors affecting treatment-seeking for febrile illness in
681 a malaria endemic block in Boudh district, Orissa, India: policy implications
682 for malaria control. Malaria J. 2010;9:377.

48.683 Macfarlane J, Alpers M. Treatment-seeking behaviour among the Nasioi
684 people of Bougainville: choosing between traditional and western medicine.
685 Ethn Health. 2009;14:147–68.

49.686 Ohnmar, Tun M, May Aye T, San S, Wai Wai M, Chongsuvivatwong V. Access
687 to a blood test and antimalarials after introducing rapid diagnostic tests in
688 rural Myanmar: initial experience in a malaria endemic area. Int Health.
689 2010;2:275–81.

50.690 Shirayama Y, Phompida S, Kuroiwa C. Modern medicine and indigenous health
691 beliefs: malaria control alongside “Sadsana-phee” (animist belief system) in Lao
692 PDR. Southeast Asian J Trop Med Public Health. 2006;37:622–9.

51. 693Tangjang S, Namsa N, Aran C, Litin A. An ethnobotanical survey of
694medicinal plants in the Eastern Himalayan zone of Arunachal Pradesh, India.
695J Ethnopharmacol. 2011;134:18–25.

52. 696Al-Adhroey A, Nor Z, Al-Mekhlafi H, Mahmud R. Research opportunities and
697obstacles to the elimination of malaria from Peninsular Malaysia: knowledge,
698attitudes and practices on malaria among aboriginal and rural communities.
699Malaria J. 2010;9:137–42.

53. 700Davy C, Sicuri E, Ome M, Lawrence-Wood E, Siba P, Warvi G, et al. Seeking
701treatment for symptomatic malaria in Papua New Guinea. Malaria J.
7022010;9:268–79.

54. 703Borah DJ, Sarma PS. Treatment seeking behavior of people with malaria and
704households’ expenditure incurred to it in a block in endemic area in Assam,
705North East India. BMC Infect Dis. 2012;12:1.

55. 706Tynan A, Atkinson J, Toaliu H, Taleo G, Fitzgerald L, Whittaker M, et al.
707Community participation for malaria elimination in Tafea Province Vanuatu:
708part II Social and cultural aspects of treatment-seeking behaviour. Malar J.
7092011;10:204.

56. 710Das A, Das Gupta R, Friedman J, Pradhan MM, Mohapatra CC, Sandhibigraha
711D. Community perceptions on malaria and care-seeking practices in
712endemic Indian settings: policy implications for the malaria control
713programme. Malar J. 2013;12:39.

57. 714Vijayakumar K, Gunasekaran K, Sahu S, Jambulingam P. Knowledge, attitude
715and practice on malaria: A study in a tribal belt of Orissa state, India with
716reference to use of long lasting treated mosquito nets. Acta Trop.
7172009;112:137–42.

58. 718Utarini A, Winkvist A, Ulfa F. Rapid assessment procedures of malaria in low
719endemic countries: community perceptions in Jepara district, Indonesia.
720Soc Sci Med. 2003;56:701–12.

59. 721Sabin L, Rizal A, Brooks M, Singh M, Tuchman J, Wylie B, et al. Attitudes,
722knowledge, and practices regarding malaria prevention and treatment
723among pregnant women in Eastern India. Am J Trop Med Hyg.
7242010;82:1010–6.

60. 725Shah G, Abbasi A, Khan N, Guo X, Khan M, Hussain M, et al. Traditional uses
726of medicinal plants against malarial disease by the tribal communities of
727Lesser Himalayas-Pakistan. J Ethnopharmacol. 2014;155:450–62.

61. 728Sundararajan R, Kalkonde Y, Gokhale C, Greenough P, Bang A. Barriers to
729malaria control among marginalized tribal communities: A qualitative study.
730PloS one. 2013;8:e81966.

62. 731Utarini A, Nystrom L, Sanusi R, Chandramohan D, Winkvist A. Interactions
732between malaria workers and clinical malaria patients in Jepara district,
733Indonesia. Southeast Asian J Trop Med Public Health. 2007;38:959–70.

63. 734Oconnell K, Samandari G, Phok S, Phou M, Dysoley L, Yeung S, et al. Souls
735of the ancestor that knock us out and other tales. A qualitative study to
736identify demand-side factors influencing malaria case management in
737Cambodia. Malaria J. 2012;11:335–47.

64. 738Kupiec T, Raj V. Fatal seizures due to potential herb-drug interactions with
739Ginkgo biloba. J Anal Toxicol. 2005;29:755–8.

65. 740Sparreboom A, Cox MC, Acharya MR, Figg WD. Herbal remedies in the
741United States: potential adverse interactions with anticancer agents. J Clin
742Oncol. 2004;22:2489–503.

66. 743Ankrah NA, Nyarko AK, Addo PG, Ofosuhene M, Dzokoto C, Marley E, et al.
744Evaluation of efficacy and safety of a herbal medicine used for the
745treatment of malaria. Phytother Res. 2003;17:697–701.

67. 746Davis EL, Oh B, Butow PN, Mullan BA, Clarke S. Cancer patient disclosure
747and patient-doctor communication of complementary and alternative
748medicine use: a systematic review. Oncologist. 2012;17:1475–81.

68. 749Claramita M, Nugraheni MD, van Dalen J, van der Vleuten C. Doctor–patient
750communication in Southeast Asia: a different culture? Adv Health Sci Educ
751Theory Pract. 2013;18:15–31.

69. 752Sibbritt D, Adams J. Utilizing existing data sets to investigate
753complementary and alternative medicine consumption: cohort studies and
754longitudinal analysis. In: Jon Adams GA, Barnes J, Broom A, Magin P, editors.
755Traditional, complementary and integrative medicine: an international
756reader. Basingstoke, UK: Palgrave Macmillan; 2012.

757

Suswardany et al. Malaria Journal _#####################_ Page 9 of 9

http://data.worldbank.org/income-level/LMY


Author Query Form

Journal: Malaria Journal

Title: 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

Authors: Dwi L Suswardany, David W Sibbritt, Sudibyo Supardi, Sungwon Chang,
Jon Adams

Article: 593

Dear Authors,

During production of your paper, the following queries arose. Please respond to these by annotating your proofs with
the necessary changes/additions. If you intend to annotate your proof electronically, please refer to the E-annotation
guidelines. We recommend that you provide additional clarification of answers to queries by entering your answers on
the query sheet, in addition to the text mark-up.

Query No. Query Remark

Q1 URL: Please check that the following URLs are working. If not, please provide
alternatives: http://data.worldbank.org/income-level/LMY




