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Abstract: The incidence of vivax malaria in Korea was reduced to a low plateau. For successful elimination of vivax malaria, socio-behavioral changes in the communities are essential. This study aimed to figure out awareness of the inhabitants on the vivax malaria endemicity. The 407 participants including vivax malaria patients and uninfected inhabitants in
Gimpo- and Paju-si, Gyeonggi-do, known as high-risk areas in Korea. We used a community-based study design and
non-probability sampling method using primary data. Except for the perception about the public health facilities’ capability to cope with anti-malaria programs, the 2 groups of participants shared the same level of awareness about public promotional and educational measures and opinions for malaria elimination from the community. Thus, our future goals for
malaria prevention and elimination are to develop more active and well-organized community-based education and evaluation programs collaborating with the community healthcare authorities and local governments.
Key words: Vivax malaria, endemicity, awareness, education, public health

The World Health Organization (WHO) defines malaria
elimination as reduction in malaria cases to 0 in a defined
geographical area as a result of deliberate efforts [1]. In Korea,
malaria incidence per 100,000 people, ranks first position
among Organization for Economic Co-operation and Development Countries, followed by Mexico with 0.6. It was expected that Korea eliminate vivax malaria by 2023 [2]. To achieve
this goal, the Korea Disease Control and Prevention Agency
(KDCA) has launched a ‘Five-Year Action Plan for Malaria
Elimination (2019-2023)’. However, it proceeded slowly and
was partially successful. Despite being preventable and treatable, vivax malaria significantly influences the public health of
residents in adjacent regions to the demilitarized zone between South and North Korea [3]. Even though malaria decreased dramatically in Korea, its elimination was not so easily
come to fruit [4]. Malaria elimination strategies must involve

profound community commitment at behavioral level, beginning with the most affected marginalized populations. Advancing from malaria control to elimination would require
more prompt and efficacious community commitment to ensure that the communities are equally enthusiastic and participate adequately in the elimination programs. Local and focused approaches are required to engage and target the highrisk areas of malaria. In fact, malaria elimination strategies
must consider the volatility of malaria including lack of precautionary measures taken by villagers as they repeatedly enter
malaria-prone areas.
The link between health and socio-demographic status has
well been studied. In previous studies, health education was
the most important determinant of project outcomes [5].
Consequently, reducing public stigma toward infectious diseases, such as malaria, and improving public health knowledge represent a major challenge to enable early interventions.
This study aimed to evaluate the participants’ awareness of the
need to prevent and eliminate malaria from their residing
community, especially malaria programs and the role of education.
This study was conducted in 2 cities (Gimpo and Paju) in
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Gyeonggi-do from May to October 2020. The study procedures concerning human sample collection, laboratory investigation, interviews, and questionnaire were reviewed and approved by the Institutional Review Board of Inha University
(Approval No. 2020-04-004). This study was conducted according to the principles expressed in the 1964 Helsinki Declaration. The written informed consent was obtained all from
the study participants who were informed of their right to refuse to participate and/or to withdraw from the study at any
time. For data collection, an interviewer-administrated questionnaire was prepared with reference to the previous literatures. In this study, 406 participants (380 uninfected inhabitants and 26 vivax malaria patients) were interviewed, and the
data collected were analyzed. After the questionnaire, the unanswered and dependent data were excluded from the analysis
and the statistical package, SPSS program 21.0 version (Statistical Package for Social Science, IBM, Armonk, New York, USA)
and R-studio, were used for data coding and cleaning processes. The statistical procedures in this study were performed by
ST-Research, Inc. (Busan, Korea).
The socio-demographic characteristics of the participants in
this study is presented in Table 1. The dependent variables in-

cluded promotional measures to prevent malaria infection by
the regional community were assessed using 4 malaria publicity-related questions (Table 2). The questions used to assess
these issues were 1) have you ever heard of malaria publicity?
2) are you aware of means to gain experience to cognize malaria publicity? 3) what are effective methods for malaria publicity? and 4) are you willing to participate in future malaria
publicity programs? Multiple choices were provided for some
questions in the questionnaire.
When respondents asked whether you have ever heard of
malaria publicity, 160 (43.7%) responded positively (uninfected inhabitant (UI) group 149/340 (43.8%), patient (P)
group) 11/26 (42.7%)). Almost the same proportion of respondents (165, 45.1%) responded that they had never heard
(152, 41.5%) or not heard (13, 3.6%) of malaria publicity.
Therefore, similar number of respondents responded negatively in both groups. Responses regarding means to gain experience to cognize malaria publicity, the most common source
was leaflets provided by public health facilities (155/393
(39.4%), UI group: 149/367 (40.6%), P group: 6/26 (23.1%).
However, 46.8% (184/393) of the respondents in this study
reported that they had never witnessed any publicity for ma-

Table 1. Socio-demographic characteristics of respondents in Paju- and Gimpo-si, Gyeonggi-do, Korea, 2020 (n= 407)
Variable
Gender

Occupation

Residence period

Category
Male
Female
10s-20s
30s-40s
50s-60s
> 70
Student
Housewife
Primary industry worker
Office worker
Self-employed
Labor position
Service industry
Academic profession
Specialized job
Annuitant
The others
< 10 years
10- < 30 years
30- < 50 years
50- < 70 years
> 70 years

Frequency (%)
Uninfected inhabitant group
141 (37.1)
239 (62.9)
26 (7.6)
80 (23.3)
141 (41.1)
96 (28.0)
12 (4.4)
88 (32.5)
56 (20.7)
22 (8.1)
30 (11.1)
7 (2.6)
7 (2.6)
12 (4.4)
4 (1.5)
11 (4.1)
22 (8.1)
88 (24.0)
128 (35.0)
72 (19.7)
58 (15.8)
20 (5.5)

Patient group
19 (73.1)
7 (26.9)
11 (42.3)
9 (34.6)
4 (15.4)
2 (7.7)
8 (30.8)
4 (15.4)
1 (3.8)
2 (7.7)
0 (0)
5 (19.2)
0 (0)
1 (3.8)
3 (11.5)
0 (0)
2 (7.7)
7 (87.5)
1 (12.5)
0
0
0



laria prevention and elimination (UI group: 169 (46.0%), P
group: 15 (57.7%)). Responses regarding the effective methods for malaria publicity, approximately one-third of the study
respondents (139/394 (35.3%), UI group: 134/370 (36.2%),
P group: 5/26 (20.8%)) mentioned leaflets provided by public
health facilities, followed by regular education at town halls,
senior citizen centers, etc., by public health facilities (111
(28.2%), UI group: 109 (29.5%), P group: 2 (8.3%)), public
broadcasting by regional community (102 (25.9%), UI group:
93 (25.1%), P group: 9 (37.5%)), and street banner (92
(23.4%), UI group: 83 (22.4%), P group: 9 (37.5%)). According to this result, not only the simple street campaign that has
been performed in the regional community so far, but also
various and carefully orchestrated publicity campaign are required. In Zhangjiagang city, knowledge of the prevention and
control of malaria was propagandized through WeChat SNS
among these personnel, and the public awareness of malaria
control, investigated by questionnaires before and after the
publicity through WeChat, had improved significantly [6].
More than 70% of the respondents in this study expressed
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their willingness to participate in public education programs
to prevent and eliminate malaria in the future. However, very
few respondents were definitely determined to participate
(67/367 (18.3%) in UI group only).
When the study respondents were asked how to eliminate
malaria in their residing community (Table 3), the most common necessary measure mentioned was use of mosquito repellents (75.1%), followed publicity service of prevention and
treatment against malaria infection (41.5%), and rapid diagnosis and treatment (24.4%). The same participants in this
study reported previously that the 3 common preventive measures were not getting bitten by mosquitoes, wearing longsleeved and bright-colored clothing, and being cautious when
visiting malaria-prone regions. The responses about malaria
prevention measures differed significantly between the UI and
P groups. In this study, half of the P group respondents reported that the most necessary measure to prevent and eliminate
malaria is rapid diagnosis and treatment. When asked about
the most influential agencies providing anti-malaria service,
both groups (UI group 63.1%, P group 88.5%) cited local gov-

Table 2. Response to promotional measures to prevent malaria infection, promoted by regional community
Question and options
Have you ever heard of malaria publicity?
Never heard
Not heard
I don’t know.
Heard
Frequently heard
Experience means to cognize malaria publicity*
Public broadcasting by regional community (Apartment managing office, etc.)
Leaflet provided by public health facilities
Street campaign
Banner
Never seen
Effective method for malaria publicity*
Public broadcasting by regional community (Apartment etc.)
Leaflet provided by public health facilities
Street campaign
Banner
Regular education at town hall, senior citizen center, etc., by public health facilities
I don’t know.
Willingness to participate in future malaria education*
Not participate
I don’t know.
Participate if possible
Definitely participate
*Respondents can choose multiple options.

Frequency (%)
Uninfected inhabitant group

Patient group

n = 340
143 (39.4)
12 (3.5)
45 (13.2)
131 (38.5)
18 (5.3)
n = 367
24 (6.5)
149 (40.6)
27 (7.4)
33 (9.0)
169 (46.0)
n = 370
93 (25.1)
134 (36.2)
48 (13.0)
83 (22.4)
109 (29.5)
48 (9.3)
n = 367
14 (3.8)
88 (24.0)
198 (54.0)
67 (18.3)

n = 26
9 (34.6)
1 (3.8)
5 (19.2)
11 (42.3)
0 (0)
n = 26
3 (11.5)
6 (23.1)
1 (3.8)
2 (7.7)
15 (57.7)
n = 24
9 (37.5)
5 (20.8)
4 (16.7)
9 (37.5)
2 (8.3)
1 (4.2)
n = 26
3 (11.5)
4 (15.4)
19 (73.1)
0 (0)
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Table 3. Study respondents’ opinions on how to eliminate malaria in community
Frequency (%)

Question and options
The most necessary measure to prevent and eliminate malaria
Promotion service of prevention and treatment against malaria infection
Use mosquito repellents
Rapid diagnosis and treatment
Personal protection
Outbreak report of malaria
The main agent of anti-malaria service*
National institution
Research institute such as Institute of health and environment
Local government and public local health center
Clinic and hospital
Educational institutes such as Universities
By oneself
National measures for prevention and elimination of malaria*
Sustained promotion for malaria prevention through mass communication
Expended education on malaria prevention
Expanded management service such mosquito control and quarantine, etc.
Strengthen promotion service for personal protection activities
Rapid diagnosis and treatment
Public health facilities’ capability to cope with anti-malaria service
Being very unresponsible
Being slightly unresponsible.
I don’t know.
Being responsible
Being well responsible

Uninfected inhabitant group

Patient group

n = 371
154 (41.5)
208 (56.1)
84 (22.6)
61 (16.4)
29 (7.8)
n = 374
122 (32.6)
67 (17.9)
236 (63.1)
31 (8.3)
9 (2.4)
38 (10.2)
n = 374
126 (33.7)
104 (27.8)
185 (49.5)
15 (4.0)
48 (12.8)
n = 370
36 (9.7)
49 (13.2)
148 (40.0)
112 (30.3)
25 (6.8)

n = 26
9 (34.6)
10 (38.5)
13 (50.0)
3 (11.5)
0 (0)
n = 26
7 (26.9)
3 (11.5)
23 (88.5)
0 (0)
0 (0)
0 (0)
n = 26
11 (42.3)
6 (23.1)
8 (30.8)
0 (0)
9 (34.6)
n = 26
0 (0)
2 (7.7)
10 (38.5)
12 (46.2)
5 (7.1)

*Respondents can choose multiple options.

ernments and local public health facilities, followed by the national institution (UI group 32.6%, P group 26.9%) and research institute, such as Institute of health and environment
(UI group17.9%, P group11.5%). Engagement and participation of local health authorities, such as the local Public Health
Center (PHC) and the local government, play a critical role in
successfully controlling and eliminating communicable diseases [7]. In fact, rural residents in Korea had little access to
health care services because most medical facilities were built
in large cities. Thus, the Korea Government had prioritized establishing a national and local health promotion program
long time ago [8]. Nowadays, Korea has a high coverage of
health facilities. However, malaria has not been eliminated
from Korea despite of the large reduction of malaria burden
( > 87%) [9]. This indicates the modernized health care systems with strong surveillance systems that are less likely to report malaria cases. In Korea, the clinicians should report malaria cases by law to the local PHC. PHCs must periodically report cases to the KCDA through the infectious disease surveil-

lance system [10].
In this study, approximately half of the respondents in the
UI group (49.5%) reported that expanded management services such as mosquito control and quarantine were the primary national measures taken to prevent and eliminate malaria. Next, sustained promotion for malaria prevention through
mass communication (33.7%) and expanded education programs on malaria prevention (27.8%) were conducted. Less
attention was paid to personal protection activities and rapid
diagnosis and treatment. However, in the P group, the primary
national measures were sustained through mass communication (42.3%) and rapid diagnosis and treatment (34.6%), followed by expanded management service (30.8%) and the expanded education programs (23.1%). Public educational
campaigns may have beneficial effects on vector control within
the communities by teaching the public how to maintain or
eliminate these types of habitats to prevent mosquitoes from
completing their development cycle [11]. Educational programs do not always have an immediate effect. Large-scale



source reduction efforts might not noticeably and immediately
decrease the mosquito population compared to insecticide
spray. However, community participation is essential for developing long-term, low-cost, sustainable programs [12]. Thus,
our future goals for malaria prevention and elimination are to
develop and evaluate more active and well-organized community-based education and publicity programs using community healthcare authorities and local government.
Finally, regarding the public health facilities’ capability to
cope with anti-malaria service, 51.8% of the respondents responded negatively (UI group 52.2%, P group 46.2%). Among
respondents in the UI group, scores for the question about the
public health facilities’ capability ranged from 0 to 5 with an
average of 3.11 ± 1.042. However, in the P group, the minimum score was 3.54± 0.76. The difference in scores between
the UI and P groups was significant (P < 0.05). The readiness
of public health facilities in Korea for malaria control was associated with a dramatic decline (> 87%) in the malaria incidence to a low plateau [4,9]. Service readiness refers to the
overall capacity of health facilities to provide health service
measured with the availability of basic equipment, standard
precautions for infection prevention, diagnostic capacity and
essential medicines [13]. Currently, the health services for malaria elimination in Korea have a sufficiently experienced status but of the best choice for achieving the final goal, highlighting the need for new strategies to overcome the new challenges. Thus, to eliminate malaria, each community member
should be provided with affordable information from of national and local authorities. The efficient flow of information
through several communication channels could be more capable of eliminating the current malaria endemic in Korea.
There is also the additional benefit of empowering the community members to recognize mosquito habitats, transmission of disease, and personal protection [14]. The information
can be essential to help reduce potential habitats and sustain
source reduction efforts within the community. This can be accomplished by better understanding the sociology and determinants within the community, as these can greatly affect behaviors within a specific community [15].
Designing a sustainable and effective strategy for disease
control and elimination is a challenge. Both social promotion
and public education were beneficial in improving knowledge
and attitudes toward infectious diseases. This study was carried
out to explore the participants’ awareness of the need to prevent and eliminate malaria from their residing community, es-
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pecially malaria publicity and education and role of national
and local health authorities. Health has been a continuous focus of policy makers. Therefore, it is important to precisely understand the channels and mechanisms that improve health,
for efficient resource allocation. Education and publicity clearly affect health through 2 of its most important components:
disease detection and health management. This reminds policymakers of the importance of keeping sufficient and sustained attention on malaria elimination.
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