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Original Article

Objectives: This study investigated associations between ethnicity and malaria awareness in East Nusa Tenggara Province (ENTP), In-

donesia.

Methods: A community-based cross-sectional study was conducted upon 1503 adults recruited by multi-stage cluster random sam-

pling. A malaria awareness questionnaire was used to collect data, according to which participants were classified as aware or unaware 

of malaria. Logistic regression was applied to quantify the strength of associations of factors with malaria awareness.

Results: The participation rate in this study was high (99.5%). The participants were distributed relatively evenly among the Mangga-

rai, Atoni, and Sumba ethnicities (33.0, 32.3, and 30.2%, respectively). Malaria awareness was significantly different amongst these 

groups; it was most common in the Manggarai ethnicity (65.1%; 95% confidence interval [CI], 59.9 to 70.3) and least common in the 

Sumba ethnicity (35.0%; 95% CI, 27.6 to 42.4). The most prominent factor influencing the malaria awareness in the Sumba and Mang-

garai ethnicities was education level, whilst it was socioeconomic status (SES) in the Atoni ethnicity. The likelihood of malaria aware-

ness was significantly higher in adults with an education level of diploma or above (adjusted odds ratio [aOR], 21.4; 95% CI, 3.59 to 

127.7 for Manggarai; aOR, 6.94; 95% CI, 1.81 to 26.6 for Sumba). Malaria awareness was significantly more common amongst high-SES 

adults in the Atoni group (aOR, 24.48; 95% CI, 8.79 to 68.21).

Conclusions: Low education levels and low SES were prominent contributors to lower levels of malaria awareness in rural ENTP. Inter-

ventions should focus on improving malaria awareness to these groups to support the Indonesian government’s national commitment 

to achieve a malaria elimination zone by 2030.
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INTRODUCTION

Malaria is a major health challenge globally across 87 coun-
tries and a leading cause of illness and death in many poor, 
tropical, and sub-tropical countries [1,2]. The World Health Or-
ganization estimated that in 2019 the numbers of malaria cas-
es and deaths were 229 million and 409 000 respectively [2]. 
Almost 2.8% of cases are from Southeast Asia (SEA), countries, 
of which 11% are from Indonesia [2].
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In Indonesia, the Ministry of Health, through the National 
Malaria Control Program, has implemented various interven-
tions to reduce malaria cases with the national commitment 
to achieve a malaria-free zone in the country by 2030 [3]. The 
funding for the malaria program increased by about 2.4% from 
US dollar (USD) 21 170 034.7 in 2016 to USD 21 683 909.81 in 
2018 [3]. However, the number of positive cases of malaria re-
mains high across different provinces of Indonesia, but with 
substantial variation, as shown by the presence of 216 380 
cases in Papua, 861 cases in South Sulawesi, and 12 cases in 
Yogyakarta Special Region province [4]. In total, there were 
250 644 cases in 2019, of which almost 97% were in the east-
ern part of the country, including in East Nusa Tenggara Prov-
ince (ENTP) [4].

ENTP is a province known as “Flobamorata,” comprising 5 
major islands: Flores, Sumba, Timor, Alor, and Lembata [5]. The 
total number of malaria cases reported in 2018 was 17 192 
cases from these islands, with 70% of the cases accounted for 
by Sumba and 10% by Timor [6]. Although some studies have 
been conducted on malaria in the ENTP [7-9], most investiga-
tions did not document malaria awareness from the human 
standpoint, despite the potential of malaria awareness to play 
a significant role in achieving and maintaining malaria elimi-
nation [10]. High malaria awareness in a community increases 
the use of insecticide-treated nets to protect from mosquito 
bites [11], reduces malaria prevalence, and speeds up malaria 
elimination [12].

Several studies have been undertaken to investigate malaria 
awareness globally [13-15]. Most of these studies have fo-
cused on women participants [13,14]. One population-based 
study representing rural communities conducted in China in 
2016 revealed that malaria awareness was more common in 
men than in women [15]. In SEA, population-based studies 
have investigated malaria awareness [16-18], but with highly 
uneven distributions of men and women amongst the respon-
dents. In India [16] and Bangladesh [17] the majority of re-
spondents were men, whilst in Myanmar [18] most respon-
dents were women. Therefore, the potential factors associated 
with malaria awareness in rural communities, representing 
balanced voices of men and women, are relatively undocu-
mented in this region. Furthermore, the burden of malaria is 
higher in rural areas than in urban areas in SEA [19].

In the context of Indonesia, a country with 145 ethnic groups 
[20], some studies were conducted at a village level to evalu-
ate associations between malaria awareness and socio-demo-

graphic factors [21,22]. A population-based study in a rural 
community in Indonesia reported a low level of malaria aware-
ness [23]; however, the diversity of ethnicities in rural commu-
nities and their associations with malaria awareness have not 
yet been investigated. To date, no studies have explored fac-
tors associated with malaria awareness in different ethnic 
groups in the rural population of Indonesia. The investigation 
of predictors of malaria awareness in rural communities in In-
donesia is critical since the burden of malaria is higher in rural 
areas than in urban areas in Indonesia [3]. Understanding fac-
tors contributing to malaria awareness in these communities 
will help local authorities to allocate resources to strengthen 
the most vulnerable groups in the community and to reduce 
malaria awareness disparities amongst different ethnic groups 
in the community. Therefore, this research was undertaken to 
fill this gap with the dual aim of investigating ethnic variation 
and its association with malaria awareness of rural adults in 3 
different ethnic groups to support the national commitment 
of the Indonesia government to eliminate malaria by 2030 [3].

METHODS

Study Population and Sampling
This study was based on data obtained from a cross-section-

al study in rural areas of ENTP in Indonesia from October to 
December 2019. Data collection was conducted in 3 out of 22 
districts in ENTP [5]. Firstly, the East Sumba district, where the 
majority of the population was of the Sumba ethnicity [5,20], 
was categorised as a high malaria endemic setting (MES) [24]. 
Secondly, the Belu district, where most of the population was 
of the Atoni ethnicity [5,20], was classified as a medium MES 
[24]. Finally, East Manggarai district, where much of the popu-
lation was of the Manggarai ethnicity [5,20], was categorised 
as a low MES [24]. These 3 ethnic groups are predominant in 
the province [20]. Participants were recruited using a multi-
stage cluster random sampling procedure with systematic 
random sampling at a cluster level 4 with 49 villages from 3 
districts of ENTP. In each village, 20 to 40 participants were se-
lected, proportionate to the population size of the village, and 
participants were selected by applying the systematic random 
sampling method.

Sample Size Calculation
The sample consisted of 1503 participants aged 18 years to 

90 years from the general population in ENTP. The sample size 
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calculation was based on the prevalence of malaria in ENTP 
(1.99% in 2018, as estimated by the Indonesia Health Ministry) 
[25]. The comprehensive calculation for this sample size has 
been previously presented in a prior publication [26]. Overall, 
the sample size was sufficiently large to detect a minimum 5% 
difference in the proportion of malaria awareness amongst 
high, moderate, and low MES with a statistical power of at 
least 90% and a type I error of 5%.

Outcome Variable
The outcome variable of the study was participants’ malaria 

awareness, which was evaluated by 10 questions on topics in-
cluding a basic understanding of malaria, main symptoms, trans-
mission mode, prevention measures, and seeking malaria treat-
ment within 24 hours when suffering from malaria. For each 
question, the correct answer was assigned a score of 1, and the 
incorrect answer was marked as 0. Therefore, the total score 
ranged from 0 to 10. Malaria knowledge was evaluated as fol-
lows: a score ≥8 was classified as having excellent, a score of 
6 or 7 as good, a score of 1 to 5 as poor, and a score of 0 was 
classified as indicating a complete lack of malaria knowledge. 
Participants with excellent and good scores were categorised 
as having malaria awareness, whilst those with poor and 0 scores 
were classified as being unaware of malaria [15,27]. Malaria 
awareness was calculated for each ethnicity independently.

Socio-demographic and Environmental Factors 
by Ethnic Groups

Ethnicity was classified as Sumba, Atoni, Manggarai, and 
other ethnicities. The category of other ethnicities encompassed 
many tribes, including the Sabu, Maumere, Nagakeo, Javaness, 
Bima, and Bugis. Their number was not significant in this study; 
therefore, they were classified into a single group of “other” 
ethnicities. In each ethnic group, demographic information 
comprising gender, age, education level, main occupation, 
family size, household income, and socioeconomic status (SES) 
was collected. Gender was categorised as men or women.  
Age was classified as 5 groups: <30 years old, 30-39 years, 40-
49 years, 50-59 years, and above 60 years of age. The level of 
education was categorised as no education, primary educa-
tion (grades 1 to 6), junior high school (grades 7 to 9), senior 
high school (grades 10 to 12), and diploma or above [25]. Par-
ticipants were classified by their occupation as farmers, house-
wives, entrepreneurs, government or non-government work-
ers, and others [25]. SES was assessed according to the owner-

ship of durable assets and housing characteristics, and was 
categorised as low, moderate, and high SES. The nearest 
health facilities were classified as village maternity posts, vil-
lage health posts, public health centres (PHCs), and subsidiary 
PHCs [28]. The distance to the nearest health facilities was cat-
egorised as <1 km, 1-2 km, 2-3 km, and ≥3 km.

Statistical Analysis
The participants’ socio-demographic and environmental 

characteristics (including gender, age group, education level, 
SES, family size, nearest health facilities, and distance to the 
nearest health facilities) in each ethnicity were reported using 
descriptive statistics. The associations of malaria awareness 
with all covariates were evaluated using the chi-square test. 
The logistic regression method was applied to investigate the 
factors associated with malaria awareness among adults in ru-
ral ENTP. Three models of odds ratio (ORs) with 95% confidence 
interval (CIs) were developed: crude ORs (95% CIs), age-ad-
justed and gender-adjusted ORs (95% CIs), and adjusted ORs 
(aORs, with 95% CIs) in a full multiple logistic regression mod-
el. A p-value of 0.05 or less was deemed to indicate statistical 
significance. All analyses were conducted using the SPSS ver-
sion 27 (IBM Corp., Armonk, NY, USA).

 

Ethics Statement
This research was approved by the Human Ethics Committee 

of the Swinburne University of Technology Australia (reference 
No. 20191428-1490) and the Indonesian Ministry of Health 
(reference letter: LB.02.01/2/KE.418/2019).

RESULTS

Socio-demographic Characteristics of Study  
Participants by Ethnic Groups

Of the total participants, 8 were excluded because of insuffi-
cient information. Of the remaining 1495 participants, approx-
imately equal numbers of participants were from the Mangga-
rai (33.0%), Atoni (32.3%), and Sumba (30.2%) ethnicities. Only 
4.5% of participants were from other ethnicities. The composi-
tion of participants was significantly different demographical-
ly for each ethnicity except for gender. The proportion of rural 
adults having no education in the Manggarai ethnicity was 
the lowest (2.6%) of all ethnicities, whilst it was the highest in 
the Sumba ethnicity (36.1%). Most participants of the Sumba 
and Manggarai ethnicities (72.1 and 65.9% respectively) were 
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Table 1. Socio-demographic characteristics of study participants in East Nusa Tenggara Province, Indonesia

Characteristics
Ethnic group

Total p-value
Sumba Atoni Manggarai Others

Overall 452 (30.2) 483 (32.3) 493 (33.0) 67 (4.5) 1495 (100)

Gender 0.055

Women 232 (51.3) 260 (53.8) 234 (47.5) 42 (62.7) 768 (51.4)

Men 220 (48.7) 223 (46.2) 259 (52.5) 25 (37.3) 727 (48.6)

Age (y) <0.001

<30 71 (15.7) 63 (13.0) 59 (12.0) 12 (17.9) 205 (13.7)

30-39 131 (29.0) 100 (20.7) 172 (34.9) 15 (22.4) 418 (28.0)

40-49 123 (27.2) 121 (25.1) 110 (22.3) 17 (25.4) 371 (24.8)

50-59 60 (13.3) 128 (26.5) 94 (19.1) 13 (19.4) 295 (19.7)

≥60 67 (14.8) 71 (14.7) 58 (11.8) 10 (14.9) 206 (13.8)

Level of education <0.001

No education 163 (36.1) 89 (18.4) 13 (2.6) 14 (20.9) 279 (18.7)

Primary school 192 (42.5) 199 (41.2) 264 (53.5) 23 (34.3) 678 (45.4)

Junior high school 40 (8.8) 93 (19.3) 86 (17.4) 10 (14.9) 229 (15.3)

Senior high school 43 (9.5) 82 (17.0) 73 (14.8) 12 (17.9) 210 (14.0)

Diploma or above 14 (3.1) 20 (4.14) 57 (11.6) 8 (11.9) 99 (6.6)

Occupation <0.001

Housewife 70 (15.5) 230 (47.6) 76 (15.4) 27 (40.3) 403 (27.0)

Farmer 326 (72.1) 160 (33.1) 325 (65.9) 20 (29.9) 831 (55.6)

Entrepreneur 28 (6.2) 3 (0.6) 12 (2.4) 5 (7.5) 48 (3.2)

Other 14 (3.1) 38 (7.9) 5 (1.0) 5 (7.5) 62 (4.1)

Governmental or non-governmental employment 14 (3.1) 52 (10.8) 75 (15.2) 10 (14.9) 151 (10.1)

Socioeconomic status <0.001

Low 146 (32.3) 103 (21.3) 192 (38.9) 8 (11.9) 449 (30.0)

Average 263 (58.2) 318 (65.8) 239 (48.5) 40 (59.7) 860 (57.5)

High 43 (9.5) 62 (12.8) 62 (12.6) 19 (28.4) 186 (12.4)

Family size (n) <0.001

≤4 187 (41.4) 347 (71.8) 235 (47.7) 34 (50.7) 803 (53.7)

>4 265 (58.6) 136 (28.2) 258 (52.3) 33 (49.3) 692 (46.3)

Household income in relation to the PMW <0.001

<PMW 427 (94.5) 439 (90.9) 422 (85.6) 54 (80.6) 1342 (89.8)

≥PMW 25 (5.5) 44 (9.1) 71 (14.4) 13 (19.4) 153 (10.2)

The nearest health service <0.001

Village maternity post 128 (28.3) 218 (45.1) 16 (3.2) 24 (35.8) 386 (25.8)

Village health post 32 (7.1) 101 (20.9) 164 (33.3) 5 (7.5) 302 (20.2)

Subsidiary PHC 170 (37.6) 53 (11.0) 108 (21.9) 7 (10.4) 338 (22.6)

PHC 122 (27.0) 111 (23.0) 205 (41.6) 31 (46.3) 469 (31.4)

Distance to the nearest health facilities (km) <0.001

<1 164 (36.3) 259 (53.6) 132 (26.8) 23 (34.3) 578 (38.7)

1-2 79 (17.5) 145 (30.0) 164 (33.3) 13 (19.4) 400 (26.8)

2-3 54 (11.9) 53 (11.0) 86 (17.4) 10 (14.9) 204 (13.6)

≥3 155 (34.3) 26 (5.4) 111 (22.5) 21 (31.3) 313 (20.9)

Values are presented as number (%).
PMW, provincial minimum wage (in 2019: Indonesian rupiah 1 795 000 monthly); PHC, public health centre.
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farmers, while the most common occupation in the Atoni eth-
nicity was housewives (47.6%). The majority of participants in 
each ethnicity had moderate SES, as shown in Table 1.

Awareness of Malaria by Ethnic Groups
Malaria awareness by ethnicity is presented in Table 2. Over-

all, the malaria awareness significantly differed among ethnici-
ties (p<0.001). The highest proportion of individuals with ma-
laria awareness was in the Manggarai ethnicity, accounting for 
65.1% (95% CI, 59.9 to 70.3), whilst it was the lowest in the 

Sumba ethnicity (35.0%; 95% CI, 27.6 to 42.4). The level of ma-
laria awareness in the Atoni and other ethnicities was also poor 
(43.7%; 95% CI, 37.0 to 50.4 and 59.7%; 95% CI, 44.5 to 74.9%, 
respectively).

Awareness of Malaria by Socio-demographic 
Characteristics and Environmental  
Characteristics in Each Ethnicity

Malaria awareness by socio-demographic factors and envi-
ronmental factors for each ethnicity is presented in Table 3. 

Table 2. Distribution of malaria knowledge of rural adults in different ethnicities in East Nusa Tenggara Province, Indonesia

 Questions
Ethnic group

p-value
Sumba Atoni Manggarai Others

Having heard the term ‘malaria’ 439 (97.1) [95.5, 98.7] 381 (78.9) [74.8, 83.0] 404 (81.9) [78.1, 85.7] 63 (94.0) [88.1, 99.9] <0.001

Malaria has dangerous effects on health 328 (72.6) [67.8, 77.4] 217 (44.9) [38.3, 51.5] 363 (73.6) [69.1, 78.1] 51 (76.1) [64.4, 87.8] <0.001

Malaria can be prevented 425 (94.0) [91.7, 96.3] 347 (71.8) [67.1, 76.5] 384 (77.9) [73.7, 82.1] 60 (89.6) [81.9, 97.3] <0.001

Main symptoms of malaria 71 (15.7) [7.24, 24.2] 220 (45.5) [38.9, 52.1] 248 (50.3) [44.1, 56.5] 28 (41.8) [23.5, 60.1] <0.001

Transmission mode of malaria 295 (65.3) [59.9, 70.7] 281 (58.2) [52.4, 64.0] 265 (53.8) [47.8, 59.8] 42 (62.7) [48.1, 77.3] 0.004

Sleeping under non-LLINs 22 (4.9) [0.00, 13.9] 51 (10.6) [2.15, 19.0] 267 (54.2) [48.2, 60.2] 9 (13.4) [0.00, 35.7] <0.001

Sleeping under LLINs 321 (71.0) [66.0, 76.0] 199 (41.2) [34.4, 48.0] 181 (36.7) [29.7, 43.7] 51 (76.1) [64.4, 87.8] <0.001

Using mosquito coils 104 (23.0) [14.9, 31.1] 114 (23.6) [15.8, 31.4] 108 (21.9) [14.1, 29.7] 18 (26.9) [6.41, 47.4] 0.802

Keeping the house clean 111 (24.6) [16.6, 32.6] 131 (27.1) [19.5, 34.7] 275 (55.8) [49.9, 61.7] 22 (32.8) [13.2, 52.4] <0.001

Seeking treatment for malaria1 145 (32.1) [24.5, 39.7] 218 (45.1) [38.5, 51.7] 289 (58.6) [52.9, 64.3] 35 (52.2) [35.7, 68.7] <0.001

Malaria awareness 158 (35.0) [27.6, 42.4] 211 (43.7) [37.0, 50.4] 321 (65.1) [59.9, 70.3] 40 (59.7) [44.5, 74.9] <0.001

Values are presented as number (%) and [95% confidence interval].
LLIN, long-lasting insecticide-treated net.
1Seeking treatment within 24 hours when participants or their family members suffered from malaria symptoms.

Table 3. Variations in malaria awareness by socio-demographic and environmental factors of rural adults in East Nusa Tenggara 
Province, Indonesia

Characteristics

Ethnic group

Sumba Atoni Manggarai Others

No. at 
risk

Malaria 
awareness

No. at 
risk

Malaria 
awareness

No. at 
risk

Malaria 
awareness

No. at 
risk

Malaria 
awareness

Total 452 158 (35.0) 483 211 (43.7) 493 321 (65.1) 67 40 (59.7)

Gender

Women 232 71 (30.6) 260 93 (35.8) 234 152 (65.0) 42 26 (61.9)

Men 220 87 (39.5) 223 118 (52.9) 259 169 (65.3) 25 14 (56.0)

p-value 0.046 <0.001 0.946 0.634

Age (y)

<30 71 23 (32.4) 63 31 (49.2) 59 33 (55.9) 12 5 (41.7)

30-39 131 48 (36.6) 100 56 (56.0) 172 120 (69.8) 15 11 (73.3)

40-49 123 50 (40.7) 121 53 (43.8) 110 83 (75.5) 17 12 (70.6)

50-59 60 22 (36.7) 128 42 (32.8) 94 57 (60.6) 13 7 (53.8)

≥60 67 15 (22.4) 71 29 (40.8) 58 28 (48.3) 10 5 (50.0)

p-value 0.144 0.01 0.002 0.380

(Continued to the next page)
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Characteristics

Ethnic group

Sumba Atoni Manggarai Others

No. at 
risk

Malaria 
awareness

No. at 
risk

Malaria 
awareness

No. at 
risk

Malaria 
awareness

No. at 
risk

Malaria 
awareness

Level of education

No education 163 36 (22.1) 89 34 (38.2) 13 5 (38.5) 14 6 (42.9)

Primary school 192 70 (36.5) 199 56 (28.1) 264 157 (59.5) 23 11 (47.8)

Junior high school 40 16 (40.0) 93 56 (60.2) 86 62 (72.1) 10 7 (70.0)

Senior high school 43 26 (60.5) 82 49 (59.8) 73 51 (69.9) 12 8 (66.7)

Diploma or above 14 10 (71.4) 20 16 (80.0) 57 46 (80.7) 8 8 (100)

p-value <0.001 <0.001 0.002 0.059

Occupation

Housewife 70 23 (32.9) 230 79 (34.3) 76 41 (53.9) 27 16 (59.3)

Farmer 326 108 (33.1) 160 64 (40.0) 325 217 (66.8) 20 9 (45.0)

Entrepreneur 28 12 (42.9) 3 2 (66.7) 12 6 (50.0) 5 3 (60.0)

Other 14 7 (50.0) 38 27 (71.1) 5 2 (40.0) 5 3 (60.0)

Governmental or non-governmental employment 14 8 (57.1) 52 39 (75.0) 75 55 (73.3) 10 9 (90.0)

p-value 0.214 <0.001 0.052 0.230

Socioeconomic status

Poor 146 35 (24.0) 103 13 (12.6) 192 132 (68.8) 8 3 (37.5)

Average 263 100 (38.0) 318 149 (46.9) 239 151 (63.2) 40 21 (52.5)

Rich 43 23 (53.5) 62 49 (79.0) 62 38 (61.3) 19 16 (84.2)

p-value <0.001 <0.001 0.385 0.027

Household income in relation to the PMW 

<PMW 427 140 (32.8) 439 185 (42.1) 422 264 (62.6) 54 28 (51.9)

≥PMW 25 18 (72.0) 44 26 (59.1) 71 57 (80.3) 13 12 (92.3)

p-value <0.001 0.031 0.004 0.008

Family size (n)

≤4 187 74 (39.6) 347 148 (42.7) 235 143 (60.9) 34 22 (64.7)

>4 265 84 (31.7) 136 63 (46.3) 258 178 (69.0) 33 18 (54.5)

p-value 0.084 0.464 0.058 0.397

Distance to the nearest health facilities (km)

<1 164 55 (33.5) 259 87 (33.6) 132 104 (78.8) 23 15 (65.2)

1-2 79 24 (30.4) 145 86 (59.3) 163 108 (65.9) 13 7 (53.8)

2-3 54 20 (37.0) 53 30 (56.6) 87 56 (65.1) 10 6 (60.0)

≥3 155 59 (38.1) 26 8 (30.8) 111 53 (47.7) 21 12 (57.1)

p-value 0.652 <0.001 <0.001 0.911

The nearest health service

Village health post 32 4 (12.5) 101 21 (20.8) 164 103 (62.8) 5 4 (80.0)

Village maternity  post 128 57 (44.5) 218 89 (40.8) 16 10 (62.5) 24 13 (54.2)

Subsidiary  PHC 170 43 (25.3) 53 29 (54.7) 108 71 (65.7) 7 4 (57.1)

PHC 122 54 (44.3) 111 72 (64.9) 205 137 (66.8) 31 19 (61.3)

p-value  <0.001  <0.001  0.869  0.750

Values are presented as number or number (%).
PMW, provincial minimum wage (in 2019: Indonesian rupiah 1 795 000 monthly); PHC, public health centre.

Table 3. Continued from the previous page



Robertus Dole Guntur, et al.

74

Significant differences in malaria awareness according to gen-
der were found in the Atoni (p<0.001) and Sumba (p=0.046) 
ethnicities. In all ethnicities, except in the category of others, 

the level of malaria awareness was significantly different 
amongst participants with different education levels, and there 
was a trend for malaria awareness to become more common 

Table 4. Multivariate binary logistic regression1: factors associated with malaria awareness among rural adults in East Nusa Teng-
gara Province, Indonesia 

Variables
Ethnic groups

Sumba Atoni Manggarai

Gender

Women 1.00 (reference) 1.00 (reference) 1.00 (reference)

Men 1.16 (0.74, 1.79) 1.62 (0.65, 4.00) 0.76 (0.47, 1.25)

Age (y)

<30 1.01 (0.41, 2.47) 0.46 (0.17, 1.20) 1.26 (0.54, 2.93)

30-39 1.80 (0.85, 3.81) 0.58 (0.25, 1.39) 2.40 (1.21, 4.79)

40-49 2.12 (1.01, 4.46) 0.58 (0.26, 1.27) 3.33 (1.59, 6.97)

50-59 1.84 (0.79, 4.25) 0.49 (0.23, 1.04) 1.49 (0.73, 3.04)

≥60 1.00 (reference) 1.00 (reference) 1.00 (reference)

Level of education

No education 1.00 (reference) 1.00 (reference) 1.00 (reference)

Primary school 1.72 (1.03, 2.86) 0.60 (0.32, 1.13) 2.86 (0.83, 9.85)

Secondary school 3.79 (1.95, 7.39) 1.88 (0.91, 3.87) 5.40 (1.47, 19.9)

Diploma or above 6.94 (1.81, 26.6) 2.99 (0.58, 15.31) 21.4 (3.59, 127.7)

Occupation

Housewife - 1.00 (reference) 1.00 (reference)

Farmer - 0.70 (0.27, 1.83) 2.59 (1.37, 4.89)

Entrepreneur - 1.45 (0.07, 31.3) 0.37 (0.09, 1.48)

Other - 1.87 (0.54, 6.43) 0.62 (0.09, 4.47)

Governmental or non-governmental employment - 1.43 (0.46, 4.48) 0.50 (0.14, 1.75)

Socioeconomic status

Poor 1.00 (reference) 1.00 (reference) -

Average 1.23 (0.75, 2.03) 5.70 (2.75, 11.8) -

Rich 1.39 (0.61, 3.16) 24.48 (8.79, 68.21) -

Household income in relation to the PMW 

<PMW 1.00 (reference) 1.00 (reference) 1.00 (reference)

≥PMW 2.86 (1.05, 7.80) 0.37 (0.12, 1.12) 2.24 (0.98, 5.15)

Distance to the nearest health facilities (km)

<1 - 0.78 (0.26, 2.32) 4.18 (2.28, 7.68)

1-2 - 1.57 (0.51, 4.82) 2.84 (1.64, 4.92)

2-3 - 1.79 (0.51, 6.24) 2.46 (1.30, 4.65)

≥3 - 1.00 (reference) 1.00 (reference)

The nearest health service

Village health post 1.00 (reference) 1.00 (reference) -

Village maternity post 4.95 (1.54, 15.9) 2.41 (1.25, 4.64) -

Subsidiary PHC 2.18 (0.69, 6.90) 6.70 (2.66, 16.9) -

PHC 4.72 (1.46, 15.2) 3.58 (1.64, 7.82) - 

Values are presented as adjusted odds ratio (95% confidence interval).
PMW, provincial minimum wage (in 2019: Indonesian rupiah 1 795 000 monthly); PHC, public health centre.
1Adjusted odds ratios for all variables in the model.
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as the level of education was higher. In terms of the main oc-
cupation, housewives showed the lowest level of malaria 
awareness in both the Sumba and Atoni ethnicities (32.9 and 
34.3% respectively). Malaria awareness was significantly dif-
ferent according to SES, particularly in the Sumba and Atoni 
ethnicities, and the level of malaria awareness increased as 
SES became higher.

Factors Associated With Malaria Awareness
After adjustment for all covariates, the following factors 

were associated with a low level of malaria awareness in the 
Sumba ethnicity of ENTP: a diploma or above education level 
compared to those with no education (aOR, 6.94; 95% CI, 1.81 
to 26.60); living closest to a village maternity post compared 
to those living closest to a village health post (aOR, 4.95; 95% 
CI, 1.54 to 15.9). In the Atoni ethnicity, the likelihood of malaria 
awareness among rural adults with high SES was 24 times 
higher than those with low SES (aOR, 24.48; 95% CI, 8.79 to 
68.21) and almost 7 times higher amongst those living closest 
to a subsidiary PHC than those living closest to a village health 
post (aOR, 6.70; 95% CI, 2.66 to 16.9). Finally, in the Manggarai 
ethnicity, the following factors were associated with a higher 
likelihood of malaria awareness: diploma or above education 
level compared to no education (aOR, 21.4; 95% CI, 3.59 to 
127.70), living less than 1 km from the nearest health facilities 
compared to living more than 3 km from the closest health fa-
cilities (aOR, 4.18; 95% CI, 2.28 to 7.68), and working as a farm-
er compared to being a housewife (aOR, 2.59; 95% CI, 1.37 to 
4.89).

DISCUSSION

To our knowledge this is the first study focused on the diver-
sity of ethnic groups in relation to malaria awareness in rural 
adults of Indonesia. The results showed that malaria awareness 
amongst these 3 groups was significantly different. The high-
est level of malaria awareness was in Manggarai ethnicity, 
whilst it was the lowest in the Sumba ethnicity. The most im-
portant factor associated with malaria awareness in these ru-
ral communities was the education level. This was found par-
ticularly in the Sumba and Manggarai ethnic groups. Higher 
education levels were associated with a higher likelihood of 
malaria awareness. In contrast, in the Atoni ethnic group, the 
most prominent factor associated with malaria awareness was 
SES, although associations were also shown for the distance to 

the nearest health facilities, the nearest health facilities, and 
main occupation.

This study demonstrated that there was a significant discrep-
ancy in malaria awareness amongst ethnicities. This result con-
firmed findings in other countries such as China [15] and Ma-
lawi [14] indicating that disparities of malaria awareness exist-
ed amongst ethnicities in a community. This study showed that 
malaria awareness in the Manggarai ethnicity was the highest, 
whereas it was the lowest in the Sumba ethnicity. The disparity 
amongst ethnicities revealed variation in terms of the socio-
demographic characteristics of those ethnicities [14]. In this 
study, the huge disparity of malaria awareness amongst eth-
nicities might be attributed to differences in education levels. 
In the present study, the proportion of adults with primary or 
no education in the Sumba ethnicity was higher (79%) than 
that in the Manggarai ethnicity (56%). This situation might 
contribute to poor health literacy in the community of Sumba 
ethnicity. Improvements in community health literacy would 
allow community members to improve their understanding 
and application of the complexity of various health informa-
tion on individual and population levels [29].

This study showed that a higher likelihood of malaria aware-
ness accompanied higher levels of education, particularly in 
the Sumba and Manggarai ethnic groups. This finding con-
firms the behavioural aspect of malaria studies in other rural 
settings and other countries such as Malawi [14], India [16], 
and Bangladesh [17], revealing that education level positively 
correlated with malaria awareness. This study indicated that in 
the Manggarai ethnicity, the likelihood of malaria awareness 
of participants with at least a diploma level of education was 
21 times higher than that of participants with no education; in 
the Sumba ethnicity, the corresponding likelihood was almost 
7 times higher. A possible reason for this finding is that people 
with higher education may have more opportunities to access 
multiple sources of information [30] and have the capability to 
understand written information [31], helping them to distin-
guish various terms related to malaria. However, in the present 
study, only about 7% of rural adults in these ethnicities had an 
education level of a diploma or above. This made them partic-
ularly disadvantaged in terms of gaining knowledge of malar-
ia, underscoring the need for more attention from govern-
mental authorities to spread information about malaria edu-
cation to boost malaria elimination programs in the region. 
Furthermore, it has been definitively established that higher 
education is associated with a high awareness of diseases in 
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general [32].
In this study, we found that malaria awareness was signifi-

cantly associated with the distance to the nearest health facili-
ties, particularly in the Manggarai ethnicity. A higher likelihood 
of malaria awareness in this ethnicity was associated with a 
shorter distance to the nearest health facilities. This finding is 
consistent with studies in rural communities in China [15] and 
Malawi [33]. A reason for this finding may be that health pro-
motion education does not function properly in this province 
due to the shortage of health workers in PHCs. The basic data-
base of PHCs in ENTP revealed that the distribution of health 
workers in 381 PHCs was uneven, ranging from 0 to 183 staff 
in each PHC, and 33% of all PHCs were not supported by an 
available general practitioner (GP) [34]. The total number of 
GPs in the province is 861 (corresponding to 1 GP for 6000 peo-
ple), reflecting a low level of human resources to provide ma-
laria treatment [6].

Our study further showed that a gender-based disparity in 
malaria awareness was evident, particularly in the Sumba and 
Atoni ethnicities. Malaria awareness was higher in men than in 
women. This finding is consistent with studies on malaria aware-
ness in rural communities in China [15] and Bangladesh [17]. 
Furthermore, this study also showed that the level of malaria 
awareness of housewives was lower than that of all other oc-
cupations. The low level of malaria awareness among women 
in ENTP was unexpected by the authors because the Indone-
sia government has provided informative systems allowing 
women to improve their malaria knowledge. For instance, the 
distribution of long-lasting insecticide-treated nets was inte-
grated with immunisation and vitamin A distribution activities 
at community health centres [35]. All those activities have been 
run mainly by women, and the participants on those activities 
have been mostly women. Improving malaria awareness for 
women in the region is critical considering that they are role 
models for raising malaria awareness at home [36].

The findings of this study indicate that adults with low SES 
and low income had low levels of malaria awareness. This is in 
line with studies conducted in Malawi [14] and Bangladesh [17]. 
This association might be due to the fact that adults with low 
SES struggled to access health facilities, leading to poor health 
information [37].

Community participation is a significant component of prog-
ress towards malaria elimination [38]. To encourage active com-
munity participation, community members must have a high 
level of awareness of the disease. This study demonstrated low 

levels of malaria awareness in rural communities, regardless of 
gender and age group. Improving malaria awareness of this 
community is critical for progress in malaria elimination. Pro-
moting equal access to malaria education programs will reduce 
the gap in malaria awareness levels amongst the group. Finally, 
our study showed that the Sumba ethnicity, possibly due to 
their low level of education, was the most vulnerable group, 
implying that they should be prioritised to improve malaria 
awareness. Given the low level of education, meaning that many 
people are unable to read written posters or pamphlets, and 
the high rate of children dropping out of school in the rural 
population of this province [39], malaria education communi-
cation by loudspeaker announcements might be suitable for 
this rural community, as has been demonstrated in other coun-
tries [40].

The present study applied a large sample size that included 
adults aged 18 years to 89 years from 3 minority ethnic groups 
of Indonesia, along with a comparative presentation of data, 
allowing a comprehensive understanding of malaria aware-
ness in rural communities. However, there are some limita-
tions of the study that should be noted; for instance, the data 
were collected over a single period, meaning that it was not 
possible for the authors to follow-up with the participants to 
assess changes in their perceptions. Data were also captured 
from minority ethnic groups of only 1 province; therefore, the 
findings do not fully represent the diversity of minority ethnic 
groups of Indonesia. The study needs to be duplicated with 
random samples in other parts of the country to capture a tru-
ly representative sample of minority groups of rural adults in 
terms of malaria awareness at the national level.

In conclusion, this study showed that malaria awareness 
was low and disparities of malaria awareness amongst ethnici-
ties were found in rural ENTP. The risk factors associated with a 
low level of malaria awareness included low levels of educa-
tion, low SES, being a housewife, and living more than 3 km 
from the nearest health facility. Disparities in malaria aware-
ness according to gender, age group, education level, occupa-
tion, and distance to the nearest health facility were statisti-
cally significant within each ethnicity. Public health programs 
should focus on improving malaria awareness in these vulner-
able groups and promoting equal access through a malaria 
awareness campaign to reduce disparities in awareness 
amongst these groups. Interventions to improve malaria 
awareness will support the government’s expectations to 
achieve a malaria-free zone by 2030.
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