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Abstract

Introduction

The World Health Organization recommends seeking medical treatment within 24 hours

after transmission of malaria to reduce the risk of severe complications and its onwards

spread. However, in some parts of Indonesia, including East Nusa Tenggara Province

(ENTP), this adherence is not achieved for a range of reasons including delays in visiting

health centres. This study aims to determine factors related to the poor understanding of

appropriate malaria treatment-seeking behaviour (AMTSB) of rural adults in ENTP. AMTSB

was defined as seeking treatment at professional health facilities within 24 hours of the

onset of malaria symptoms.

Methods

A cross-sectional study was conducted in the East Sumba, Belu, and East Manggarai dis-

trict of ENTP between October and December 2019. A multi-stage cluster sampling proce-

dure was applied to enrol 1503 participants aged between 18 and 89 years of age. Data

were collected through face-to-face interviews. Multivariable logistic regression analyses

were used to assess significant factors associated with the poor understanding of AMTSB.

Results

Eighty-six percent of participants were found to be familiar with the term malaria. However,

poor understanding level of AMTSB in rural adults of ENTP achieved 60.4% with a 95% con-

fidence interval (CI): 56.9–63.8. Poor understanding of AMTSB was significantly higher for

adults with no education (adjusted odds ratio (AOR) 3.42, 95% CI: 1.81, 6.48) compared to

those with a diploma or above education level; having low SES (AOR: 1.87, 95% CI: 1.19,

2.96) compared to those having high SES; residing at least three kilometres (km) away from

the nearest health facilities (AOR: 1.73, 95% CI: 1.2, 2.5) compared to those living within

one km from the nearest health service; and working as farmer (AOR: 1.63, 95% CI: 1.01–

2.63) compared to those working at government or non-government sector. Whilst, other
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factors such as ethnicity and family size were not associated with the poor understanding of

AMTSB.

Conclusion

The proportion of rural adults having a poor understanding of AMTSB was high leading to

ineffective implementation of artemisinin-based combination therapies as the method to

treat malaria in ENTP. Improving awareness of AMTSB for rural adults having low level edu-

cation, low SES, working as a farmer, and living at least three km from the nearest health

facilities is critical to support the efficacy of malaria treatment in ENTP. This method will sup-

port the Indonesian government’s objective to achieve malaria elimination by 2030.

Introduction

The number of malaria cases in 2019 was estimated to be 229 million globally with a decrease

of 4% in the last two decades [1]. This achievement was contributed to increasing coverage

and access to various malaria control measures including the use of artemisinin-based combi-

nation therapies (ACTs) as the first-line method to treat malaria as recommended by the

World Health Organization (WHO) [2–5]. The coverage of the use of ACTs increased signifi-

cantly from 39% in the period from 2005 to 2011 to 81% in the period between 2015 and 2019

globally [1].

The effectiveness of this intervention depends greatly on various factors, including the

behaviour of the community to seek timely treatment of the condition at health facilities [6–8].

An analysis of the malaria treatment-seeking behaviour database globally showed that treat-

ment-seeking rates differ both within and among regions. For example, the rate of treatment-

seeking behaviour of communities in the WHO Southeast Asia Region (SEARO) at govern-

ment facilities, which provide comprehensive diagnostic and treatment schedule for malaria

[2, 9] was only 27.6% (95% CI: 26.3–29.1), which is the lowest of all other WHO regional

offices [10]. However, the rate of accessing any sources of treatment in SEARO communities

was 78.8% (95%CI: 77.4–80.2), which was the highest proportion out of all countries reported

in 2016 [10].

Time of treatment-seeking plays an important role in supporting the effectiveness of

malaria management. The WHO recommends that treatment for malaria should occur within

24 hours of the onset of malaria symptoms to prevent the advancement of infection [2, 5, 11].

A recent systematic review on the impact of delaying in seeking malaria treatment indicates

that the risk of severe malaria for patients seeking care more than 24 hours was higher than

those seeking care less than 24 hours (odds ratio: 1.33, 95% CI: 1.07–1.64) [12]. Moreover,

studies on various settings among Asia communities indicated that patients sought care for

malaria at health facilities on average at least two days after the onset of symptoms [13–16].

One major reason of delaying in seeking malaria treatment of patients in rural communities of

low to middle-income Asia-Pacific countries was the use of traditional medicine (TM) [17].

The prevalence of the application of TM as the first option before visiting health facilities in

rural settings of the region varied from 2.5% to 40%. Other reasons for this included difficulty

in accessing health facilities [16], living far from health facilities [13, 15, 16], and practicing

self-treatment by buying drugs at local shops [14].

Indonesia remains the second largest contributor to the total number of malaria cases in

South East Asia, with an estimate of 658,380 cases reported in 2019 [1]. Of this number, the
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most common species of malaria parasites were Plasmodium falciparum and Plasmodium
vivax accounting for 32% and 20% cases respectively [1]. Malaria treatment applying ACTs

has been in use in Indonesia since 2004 [18–20]. This medicine is available for free of charge in

all government health facilities throughout Indonesia [19, 20]. The coverage of malaria

patients receiving ACTs to treat malaria has increased significantly over this period, especially

in recent times, raised from 33.7% in 2013 [21] to 94.9% in 2020 [22]. This has been a part of

the national effort to achieve malaria elimination by 2030 [19, 20, 23].

The high coverage of ACTs in Indonesia, however, is hampered by the behavior of people

who treat their malaria without consultation from health practitioners and delay in seeking

care at health facilities. The prevalence of self-medication for malaria treatment among the

Indonesian population accounted for 0.6% of the populace, with variation from 0.2% in Bali

Province to 5.1% in West Papua Province [21]. Furthermore, most of malaria patients in some

parts of Indonesia visited health facilities after three days of the onset of symptoms [24–26]

and the use of TM as the first option for malaria treatment leads to delay for several days in vis-

iting health services [27, 28]. However, the associated factors related to delay in malaria treat-

ment seeking behaviour of the patients were not investigated in aforementioned studies.

A review of the current database of health-seeking behaviour of the Indonesian population

notes overall that the Indonesian population tends to defer the seeking of health care until the

disease has worsened [29]. To date, the majority of health-seeking behaviour research for com-

municable diseases including malaria has been conducted in the Western part of Indonesia.

For the eastern part of the country, including from the East Nusa Tenggara Province (ENTP),

the literature is limited [29].

This is an omission given that ENTP, comprising of 10 main ethnicities [30] distribut-

ing across 624 islands in this archipelago province [31] is the province contributing the

third largest malaria burden in Indonesia. The total number of positive cases reported in

2020 was 15,304 cases [22]. The proportion of malaria cases due to Plasmodium vivax in

this province was higher compared to malaria cases because of Plasmodium falciparum
[32, 33].

Limited investigations into malaria treatment-seeking behaviour had been conducted

in the ENTP [21, 26, 34–36]. One study drawing on a small sample at the sub-district level

indicated that most participants sought care at health facilities after four days of the onset

of symptoms [26]. Two population studies covering both rural and urban populations

indicated a high prevalence of residents seeking a cure by self-medication, accounting for

2.7% [21]. This also saw a high prevalence of the local community buying malarial medi-

cines at a kiosk without consultation with health professionals [35]. Another study cover-

ing a Tetun community in Timor islands indicated the prevalence of community

members applying various local medicinal plants to treat malaria [34]. One study repre-

senting the rural population in the province level indicated that more than half of the pop-

ulation delayed in seeking malaria treatment [36]. However, factors associated with this

poor understanding of appropriate malaria treatment seeking behaviour (AMTSB) of

rural communities have not been investigated yet. A better understanding of the factors

contributed to the malaria health-seeking behaviour of the community has the potential to

guide health policy makers in designing effective malaria treatment in the local context

[37, 38]. To date there is no study at population level on the factors associated with the

poor understanding of AMTSB covering various ethnicities in rural population in the

ENTP. To fill this gap, we conduct this study to investigate factors associated with the

poor understanding of malaria treatment-seeking behaviour of rural community in the

province to support national commitment to achieve zero local transmission by 2030.
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Methods

Study area

A cross-sectional study was conducted in ENTP from October to December 2019. The prov-

ince comprising of five main islands including Sumba, Flores, Timor, Alor, and Lembata has a

total population of 5,456,203 with the ratio of males to females being 49.5% versus 50.5% [31].

Data collection was conducted in Sumba Island which makes 70% of the total malaria cases in

this province (Timor Island representing 10% and Flores island 6% of the total malaria cases in

this province) [39].

Health care providers in this province are mainly supported by the government sector with

state hospitals at district and province level and public health centre (PHC) at sub-district

level, which is locally known as “Puskesmas”. When this research was carried out, the total

number of PHC is 381 distributing across 309 sub-districts where the infrastructure is limited

including no electricity in some PHCs [40]. The distribution of general practitioner (GP) in

each PHC is uneven ranging from zero to ten with 47% of the total number of PCH was sup-

ported with one GP and 33% of them have no availability [40]. Following the guideline of the

national malaria control program of the Indonesian government, the diagnosis of malaria

cases in PHC was confirmed with laboratory tests or rapid diagnostic tests and the treatment

for malaria with applied ACT as the first-line treatment [39, 41]. Malaria patients caused by

Plasmodium falciparum were treated with ACTs for three days and primaquine for one day,

whilst malaria patients caused by Plasmodium vivax were treated with ACTs for 3 days and

primaquine for fourteen days [41, 42].

Sample size and recruitment

The total sample recruited for the study was 1503 adults. This number was obtained after con-

sidering the prevalence of malaria in ENTP, the intra-class coefficient correlation for malaria

prevention study in Indonesia, design effect, and participation rate of participants. The com-

plete sample size calculation was presented previously [43].

A multi-stage random cluster sampling was conducted to obtain data from 49 clusters in

the rural village of ENTP Indonesia. The description of sampling procedure was described pre-

viously [43]. Overall, three districts were selected based on their malaria-endemic settings

(MES), which were East Manggarai, Belu, and East Sumba district, representing as low, moder-

ate, and high MES [44]. In each district, three sub-districts were selected randomly. The num-

ber of a cluster were selected in each selected district according to the size of the population.

Since the size of each cluster was different, we selected 25 to 40 participants in each cluster pro-

portion to the cluster size. The selection of this participants in each cluster applied a systematic

random sampling method. One household head was selected as study participant in the visited

households. Any household head whether male or female who wanted to participate had to

provide a voluntary consent form and be over the age of 18 years to be included in this study.

In cases when there were two or more household heads in single dwelling, the household head

occupying firstly on that home was selected as participants. Since we want to explore malaria

treatment seeking behavior of rural adults in ENTP, we exclude any household heads who

were less than 18 years of age. This criterion was based on the guidance of the ethic of this

research.

Data collection

Data collection was conducted by local nurses who participated in a one-day intensive training

in the capital city of selected districts before conducting the survey. The local language was
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used to interview participants face-to-face based on the questions that had been provided in a

validated questionnaire. Data on socio-demographic characteristics and environmental vari-

ables were collected including access to a water tap in the household, and the ownership of

items of durable assets including radio, television, hand phone, motorbike, bike, electricity,

fridge, generator, tractor, car, and modern house. These data were used to construct the social-

economic status of participants. The comprehensive questionnaire has been published by the

authors previously [43]. Three main questions as indicated in Table 1 were asked to partici-

pants to capture their understanding on malaria treatment-seeking behaviour.

Outcome variables

There were three main outcomes of the study including perceptions on: (i) seeking malaria

treatment after 24 hours, (ii) pursuing treatment at non-health facilities and, (iii) the poor

understanding of appropriate malaria treatment-seeking behaviour (AMTSB). All these out-

comes were dichotomous variables having categories yes which was marked as one or no that

was marked as zero. The AMTSB was defined as seeking treatment at professional health facili-

ties within 24 hours of the onset of the malaria symptom [2, 45]. Based on the response of par-

ticipants to the three main questions, they were categorized into three groups. The first group

was the participants who sought treatment after 24 hours of detection of the malaria symp-

toms. The second group was the participants who sought treatment at non-health facilities.

The third group comprised participants who sought treatment after 24 hours or at non-health

facilities. All participants categorized as the third group were defined as having a poor under-

standing of AMTSB [46].

Independent variables

There are a range of socio-demographic and environmental covariates that have shown the

association with care-seeking malaria treatment. These include gender [46]; age group [46,

47]; education level [46, 48, 49]; social-economic status (SES) [50–52]; occupation [53, 54];

income [15]; family size [47]; types of health facilities [45]; distance to the health facilities [13,

15, 55]; and ethnicities [56]. In this study, gender was classified as males or females. The age

group was divided into five categories: < 30 years, 30–39 years, 40–49 years, 50–59 years, and

� 60 years old. The education level of participants was classified as no education, primary edu-

cation, junior education, senior education, and diploma or above education level. The main

Table 1. Questions used to explore understanding of treatment-seeking behaviour of participants.

Questions The possibility response of

participants

Would you find treatment if you or your family members were suffering

from malaria?

1. Yes

2. No

How fast will you try to find treatment if you or your family is affected by

malaria

1. Within 24 hours

2. Two days

3. Three days

4. Four days

5. I did not seek treatment

Where would you try to find treatment for your malaria 1. Public health centres

2. Private health centres

3. Traditional healers

4. Self-treatment

5. Buying medicine at the kiosk

https://doi.org/10.1371/journal.pone.0263178.t001
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occupation of participants was categorized as a farmer, housewife, entrepreneur, government

and non-government workers, and other occupations. The type of health facilities was classi-

fied as village maternity posts, village health posts, public health centres (PHC), and subsidiary

PHC. The distance to the closest health facilities was defined as< 1 kilometres (km), 1–2 km,

2–3 km,�3 km. The ethnicities comprised Manggarai, Sumba, Atoni, and other ethnicities.

The SES of participants was classified as high, moderate, and low as indicated in the previous

publication of the authors [36].

Data analysis

Participant’s characteristics including gender, age group, education level, main occupation,

ethnicity, the nearest health service, and the distance to the nearest health service were ana-

lysed by descriptive statistics. The proportion of participants based on the first, second, and

third outcome variables were tabulated based on the socio-demographic and environmental

variables of participants. The association between outcomes and various independent variables

was investigated by the chi-square test. Logistic regression methods were conducted to investi-

gate the strengths of association of each independent variable with the outcome variables. The

crude odds ratio (OR) and the adjusted OR with 95% confidence intervals were demonstrated

as the result of logistic regression analysis. Any p values� 0.05 was considered to be

significant.

Ethical consideration

This study was carried out in line with the principle of the Declaration of Helsinki to ensure

that the rights, integrity, and privacy of participants were firmly treated. The ethical approval

was obtained from the Swinburne University of Technology Human Ethics Committee with

reference: 20191428–1490 and the Health Research Ethics Committee of Indonesia Health

Ministry with reference: LB.02.01/2/KE.418/2019. All participants provided written consent

prior to interviews being conducted.

Results

The total number of participants interviewed in this study was 1495 adults. Of the total partici-

pants, 86% had heard malaria term, of which 88.7% were male, 82.6% finished their primary

school, 88.1% were farmers, 82% were from low SES, and 84.1% were from a household with a

family member of four or less. Thirteen point nine percent (208 out of 1495) of participants

have never heard of malaria. Of this number, 16.4% were female, 17.4% were completed their

primary school, 21.1% were from Atoni ethnicity, and 16.3% lived less than one kilometres

from the nearest health facilities as shown in Fig 1.

Perception on finding malaria treatment

Perception of time and place to seek malaria treatment of rural adults of ENTP is presented in

Table 2. Of 1287 participants hearing malaria term, almost all of them 98.8%, 95% confidence

interval (CI): 98.2–99.4 reported to find malaria treatment if they or their family members suf-

fering from malaria, and 82.4%, 95% CI: 80.2–84.7 sought treatment at public health facilities,

however, only 46.8%, 95% CI: 42.8–50.8 of participants sought treatment within 24 hours of

the onset of the malaria symptoms. Overall, 53.2%, 95% CI: 49.5–57.0, of participants had a

perception to seek malaria treatment after 24 hours, and 15.7%, 95% CI: 10.7–20.7, believed to

find treatment in non-health facilities. Overall, the percentage of participants having a poor

understanding of AMTSB accounted for 60.4% with 95% CI: 56.9–63.8.
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Seeking malaria treatment beyond 24 hours and its factors associated

The distribution of participants seeking malaria treatment after 24 hours and their factors

associated were presented in Fig 2. Overall, 53.2% of participants had the perception to seek

Fig 1. Awareness of malaria and its association with the sociodemographic and environmental characteristics of

respondents in the East Nusa Tenggara Province, Indonesia (n = 1495).

https://doi.org/10.1371/journal.pone.0263178.g001
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malaria treatment after 24 hours. Compared to 44.5% of participants living closer to public

health centres, 63.7% of participants resided closer to village health posts had the perception to

seek malaria treatment after 24 hours. The highest percentage of seeking malaria treatment

beyond 24 hours was in participants with no education level (69.8%), whilst the lowest was in

participants with a diploma or above education level (27.4%).

After adjustment for gender and age group, the following variables were significantly asso-

ciated with the perception of seeking malaria treatment after 24 hours: no education level com-

pared to those with a diploma or above education level (Adjusted Odds ratio (AOR) 3.49, 95%

confidence interval (CI) 1.86–6.55,); poor SES compared to those were from high SES (AOR:

2.24, 95% CI: 1.44–3.47,); village health post compared to those were living close to the public

health centre (AOR: 2.43, 95% CI: 1.66–3.54); living more than three kilometres compared to

those were living less than one kilometres from health facilities (AOR: 1.65, 95% CI: 1.16–

2.33); household income less than provincial minimum wages (PMW) compared to those

were from the household with income more than PMW (AOR: 2.13, 95%CI: 1.36–3.32).

Table 2. Perception on finding treatment if respondents or their family members have any symptoms of malaria

of people who were aware of malaria (n = 1287).

n % 95% CI

Would you find treatment if you or your family is affected by malaria?

Yes 1271 98.8 (98.2,

99.4)

No 16 1.20 (0.00,

6.67)

How fast would you try to find treatment if you or your family has malaria?

One day (Within 24 hours) 602 46.8 (42.8,

50.8)

2 days 306 23.8 (19.0,

28.6)

3 days 286 22.2 (17.4,

27.0)

4 days or more 70 5.40 (0.13,

10.8)

I did not go for treatment 23 1.80 (0.00,

7.23)

Where would you try to find the treatment

Public health facilities 1061 82.4 (80.2,

84.7)

Private health facilities 24 1.90 (0.00,

7.28)

Traditional healer 102 7.90 (2.68,

13.2)

Self-treatment 48 3.70 (0.00,

9.04)

Buying medicine at kiosk 44 3.40 (0.00,

8.79)

Self-treatment with consuming papaya leaves 8 0.60 (0.00,

6.07)

Perception on finding treatment after 24 hours 685 53.2 (49.5,

57.0)

Perception on finding treatment in non-health facilities 202 15.7 (10.7,

20.7)

Poor understanding on the appropriate malaria treatment seeking behaviour (participants

having perception on finding treatment after 24 hours or in non-health facilities)

777 60.4 (56.9,

63.8)

https://doi.org/10.1371/journal.pone.0263178.t002
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Seeking malaria treatment at non-health facilities and its factors associated

The distribution of participants seeking malaria treatment at non-health facilities and their fac-

tors associated was presented in Fig 3. Of the total participants hearing malaria term, 15.7%

had the perception to seek malaria treatment at non-health facilities. Compared to 11.7% of

participants living closer to public health centres, 20.8% among those residing closer to village

maternity post had the perception to seek malaria treatment at non-health facilities. The per-

centage of seeking malaria treatment at non-health facilities for those having no education was

Fig 2. The level of perception on seeking malaria treatments beyond 24 hours by different sociodemographic and

environmental characteristics in the East Nusa Tenggara Province, Indonesia (n = 685).

https://doi.org/10.1371/journal.pone.0263178.g002
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the highest (19.8%) compared to only 5.30% for those having a diploma or above education

level.

After adjustment for gender and age group, the following variables were significantly asso-

ciated with the perception of seeking malaria treatment at non-health facilities: male compared

to female (Adjusted Odds ratio (AOR) 1.44, 95% confidence interval (CI) 1.04–1.98); Belu

Fig 3. The level of perception on seeking malaria treatment in non-health facilities by different sociodemographic

and environmental characteristics in the East Nusa Tenggara Province, Indonesia (n = 202).

https://doi.org/10.1371/journal.pone.0263178.g003
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district compared to East Sumba district (AOR: 2.47, 95% CI: 1.59–3.84); no education level

compared to those with a diploma or above education level (AOR: 3.72, 95% CI: 1.29–10.72);

farmer compared to those with government or non-government workers (AOR: 3.63, 95% CI:

1.34–9.85); village maternity post compared to those were living close to the public health cen-

tre (AOR: 2.49, 95% CI: 1.58–3.91); household income less than provincial minimum wages

(PMW) compared to those were from the household with income more than PMW (AOR:

3.24, 95%CI: 1.33–7.94).

The poor understanding of appropriate malaria treatment-seeking

behaviour (AMTSB) and its factors associated

The distribution of the poor understanding of AMTSB and its factors associated was presented

in Fig 4. Overall, 60.4% of participants hearing malaria term had a poor understanding of

AMTSB. The proportion of poor understanding was the highest (73.7%) for those having no

education compared to those with a diploma or above education level (31.6%). Seventy one

percent of participants with poor SES compared to 42.8% of participants with rich SES were

found to have a poor understanding of AMTSB. More than half of participants in all ethnicities

in the ENTP had a poor understanding of AMTSB with the highest in Sumba ethnicity

(69.9%) and the lowest in other ethnicities (50.8%).

After adjustment for gender and age group, the following variables were significantly asso-

ciated with the poor understanding of AMTSB for rural adults in ENTP: no education level

compared to those with a diploma or above education level (Adjusted Odds ratio (AOR) 3.42,

95% confidence interval (CI) 1.81–6.48); household income less than provincial minimum

wages (PMW) compared to those were from the household with income more than PMW

(AOR: 2.08, 95%CI: 1.33–3.26); poor SES compared to rich SES (AOR: 1.87, 95% CI: 1.19–

2.96); village health post compared to those were living close to the public health centre (AOR:

2.66, 95% CI: 1.80–3.94); participants living at least three kilometres away from the nearest

health facilities compared to those living within one kilometre from the nearest health facilities

(AOR: 1.73, 95% CI: 1.2–2.5); occupation as farmer compared to those working at the govern-

ment or non-government sector (AOR: 1.63, 95%CI: 1.01–2.63).

Discussion

This study addresses a research gap around understanding of AMTSB and its associated fac-

tors in rural communities in ENTP Indonesia. The main finding of this study shows that more

than half of rural communities in ENTP have a perception to delay in malaria treatment-seek-

ing behaviour and more than half of them have a poor understanding of AMTSB which leads

to a significant obstacle to address malaria. The main factors associated with the poor under-

standing of the AMTSB were the low level of education, low social-economic status, farming

occupation, and distance to the nearest health facilities.

This study shows that more than half of participants delay in seeking treatment for their

malaria. This finding is consistent with studies in Myanmar [46] and Nigeria [47]. However,

our finding contrasted with studies in Cabo Verde [57] and South Africa [58], revealing that

the high awareness of the community to seek treatment within 24 hours. This discrepancy

might be due to different level of malaria knowledge of communities in those settings. Rural

communities in ENTP Indonesia [36], Myanmar [46] and Nigeria [47] has low malaria knowl-

edge, whilst rural adults in Cabo Verde and South Africa have high malaria knowledge leads to

timely seek malaria treatment [57, 58]. The low awareness to seek treatment within 24 hours

leads to ineffective implementation of ACTs as the first line of malaria treatment, even though

the coverage of ACTs in ENTP has increased from 55% in 2013 [21] to 93.9% in 2020 [22].
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The effectiveness of ACTs as the first-line treatment for malaria will occur when the treatment

has been initiated within 24 hours of malaria [2]. This finding indicates that it is critical to

improve the awareness of the rural population in this province to seek treatment promptly

since delay in seeking treatment leads to adverse effects for both participants and the commu-

nity. For an individual, seeking treatment after 24 hours increases their possibility for severe

malaria anemia, blood transfusion [12], hospital inpatients [13], and mortality rate [59]. At the

Fig 4. The level of poor understanding of appropriate treatment-seeking behaviour of malaria by different

sociodemographic and environmental characteristics in the East Nusa Tenggara Province, Indonesia (n = 777).

https://doi.org/10.1371/journal.pone.0263178.g004
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community level, delay in seeking treatment increased the chance of onward transmission of

the diseases to the community [11, 60].

Furthermore, the high proportion of rural adults with the perception of delay in seeking

malaria treatment leads to ineffective treatment and management of subclinical malaria. Cur-

rent literature indicates that prevalence of subclinical malaria at village level in the low

endemic settings in this province varies ranging from 1.67% [61] to 13.23% [62] and the preva-

lence of asymptomatic malaria infection plasmodium vivax in asymptomatic malaria patients

was higher compared with other plasmodiums in ENTP [63]. The treatment for plasmodium

vivax needs fourteen days to obtain the optimal effect of the medicine [42]. Improving aware-

ness at a community level for early detect of subclinical malaria is critical to progress to malaria

elimination since subclinical malaria has great contribution to increase the burden of malaria

in the community [64] including a chronic inflammation [65], maternal anemia and prema-

ture birth [66].

The study also shows that a high proportion of participant has a perception in seeking

malaria treatment at non-health facilities. This finding was consistent with a study in India

[67] and Bangladesh [68], however, it was contrasted with finding in Saudi Arabia [69] indicat-

ing that a high proportion of community to seek treatment at health facilities. The reason for

this discrepancy might be due to rural community in Asia-Pacific lacking accessibility to health

facilities as a consequence of financial issue [17]. Whilst, rural community in Saudi Arabia has

increased accessibility to local health facilities and services [70]. Raising awareness at the com-

munity level to seek treatment at health facilities is crucial to ensure all clinical cases of malaria

could be examined accurately under microscopies for allowing health practitioners to identify

the types of malaria to provide treatment accordingly [71]. The study shows that participants

with no education level were almost four times higher to seek malaria treatment at non-health

facilities compared to those having a diploma or above. This is more likely that non educated

people has low health literacy [72], therefore they might not know the right place to diagnosis

their disease. This situation leads to the low rate in the use of professional health service as a

highlight in other studies [73].

The present study demonstrated that the low level of education was significantly associated

with the poor understanding of AMTSB. This study shows that adults with no education were

three times higher to have poor understanding compared to adults with a diploma or above

education level. These results were consistent with other studies in other countries such as

Myanmar [46], India [48], and Northern Ethiopia [49]. This is more likely due to adults with a

low level of education having poor knowledge on when and where to seek treatment for

malaria since they have no ability to understand various written health information to improve

their health behaviour. This situation worsened with decreased education levels with 34.2% of

participants never hearing malaria term from the lowest level of education obtainment. There-

fore, it could be assumed that most rural adults in this province have a poor understanding of

AMTSB regardless of whether they hear or never heard of malaria term. This situation leads to

worst the management of malaria treatment which causes by Plasmodium vivax which in turn

hinders the effort to achieve malaria elimination in this province.

This study shows that distance to the nearest health facilities is one of the determinant fac-

tors associated with a poor understanding of AMTSB. The study has shown that the poor

understanding of adults residing at least three kilometres from the nearest health services was

almost two times higher compared to those living less than one kilometres. Our finding cor-

roborates with the studies in Myanmar [15], Laos [74], India [13], Equatorial Guinea [51], and

Tanzania [55]. This might be because people living far from health facilities were less exposed

to malaria information since they had less access to health promotion activities. Literature
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indicated health promotion workers were limited in this province [40], therefore malaria edu-

cation campaign does not reach for those living far from health facilities in rural area [75].

This study shows that low social-economic status was significantly associated with poor

understanding of AMTSB. The results indicated that rural adults living with low SES were

almost two times more likely to have poor understanding compared with those from high SES.

This finding was in line with study in Benin [50], Equatorial Guinea [51], and Nigeria [52]. A

possible explanation could be people with low SES have poorer access to health facilities [76]

and less exposure to multiple source of health information [77]. Furthermore, literature indi-

cated public transports in village of ENTP were limited and people relied on walking by foot to

accessing health facilities [78].

This study further shows that occupation was significantly associated with poor under-

standing of AMTSB. Rural adults working as farmers had poor understanding of AMTSB two

times higher than those working in the public sector. This finding was consistent with studies

in other settings [53, 54]. The reason for this could be that health literacy of farmer was lower

than those working in public sectors [79] and that malaria awareness of farmer was lower than

government and non-government workers in this province [80]. Education intervention

throughout various types of media tailored to local aspect of community plays a significant

role to improve health outcomes of farmers and their families as shown in other countries

[81].

The study has identified the poor understanding of malaria treatment-seeking behaviour of

rural communities in ENTP. Improving the awareness of this community to seek treatment

effectively is fundamental to be addressed by the local authority to ensure universal access to

malaria diagnosis and effective treatment, which is one of the global strategies recommended

by WHO to achieve malaria elimination by 2030 [82]. Furthermore, this study has provided

strong evidence that rural adults with a low level of education are the most vulnerable groups

having a poor understanding of AMTSB. Considering of poor malaria awareness and the low

level of education of the rural population in the ENTP [31, 36, 83, 84] special attention of the

local authority should be focused on this vulnerable group to improve their awareness of

AMTSB.

The strength of the study include that it was conducted based on a large sample size repre-

senting the rural population of three main ethnicities from three main islands of ENTP and

three different malaria-endemic areas allowing authors to capture a different perspective of the

local community on how their understanding of AMTSB. Furthermore, data collection sup-

ported by local nurses was conducted by face-to-face interview to accommodate the low liter-

acy of the rural population in the province. Despite these, the study has several limitations.

The treatment-seeking behaviour was assessed based on the hypothetical scenario. The partici-

pants were asked their opinion on when and where they would seek treatment if they or their

family members experienced malaria. The hypothetical behaviour might be different from

actual behaviour. However, this kind of treatment-seeking understanding is usually used to

present variation of malaria treatment-seeking behaviour amongst demographic groups in the

rural population. Furthermore, this study does not capture the effect of the availability of

resources including instruments and microscopists to diagnose the malaria of local PHCs that

might support treatment seeking behaviour of communities in the village and is an important

area for further research.

Conclusion

More than half of rural adults in this study have a poor understanding of appropriate malaria

treatment-seeking behaviour. This situation leads to poor implementation of ACTs to treat
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malaria and the completeness of malaria treatment. Rural adults having low-level education,

low SES, farming occupation, and living at least three kilometres from the nearest health ser-

vices were the most vulnerable groups that should be prioritized by policy health markers. The

improvement of understanding of AMTSB for these groups will support the efficacy of malaria

treatment in ENTP, as well as work to eliminate malaria by 2030 in this region. The capacity of

human resources at local PHCs needs to be explored more to support AMTSB of rural com-

munities in this province.
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