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ABSTRACT

Dengue Hemorrhagic Fever (DHF) remains a significant public health problem in Indonesia, with 210,644
cases and 1,239 deaths reported until the 43rd week of 2024. This study investigates the effect of counseling using
the Drain, Cover, and Reuse (3M) method through poster media in enhancing students' knowledge about
controlling Aedes aegypti mosquitoes as DHF vectors. The study employed a one-group pretest-posttest
experimental design, involving 63 students from Mutiara Aulia Middle School. Results showed an increase in
knowledge from a pre-test mean score of 52.42 to a post-test mean score of 80.06. The paired sample t-test yielded
a significance value of 0.000 (<0.05), indicating a statistically significant difference in students’ knowledge before
and after the intervention. These findings suggest that the use of 3M posters as an educational tool is effective in
increasing students' knowledge about DHF prevention. Future interventions should explore additional behavioral
outcomes, such as changes in attitude and practice, to ensure long-term impact.
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INTRODUCTION

Dengue Hemorrhagic Fever is an infectious disease caused by the dengue virus.
Humans will be infected after being infected by the Aedes Aegypti mosquito carrying the
DENV virus. The dengue virus consists of 4 serotypes, namely DENV-1, 2, 3 and 4. The
dengue virus can cause two types of infections, namely primary infection and secondary
infection. Primary infection can appear as acute fever or called dengue fever which will
be neutralized within seven days by the immune response. While secondary infections
tend to be more severe and will result in dengue hemorrhagic fever (DF) or dengue shock
syndrome (DSS) (1).

The transmission of dengue fever (DHF) primarily depends on the vector, Aedes
aegypti, which carries the dengue virus. When an Aedes mosquito bites a person
experiencing viremia, the virus multiplies in the mosquito's salivary glands over a period
of 8-10 days (extrinsic incubation period) before it can be transmitted to another human
through subsequent bites. In the human body, the virus requires 3 to 14 days before
symptoms appear, which is known as the intrinsic incubation period (2). The occurrence
of dengue fever can be influenced by several factors, including nutritional status, age,
presence of mosquito vectors, housing conditions, environmental factors, the habit of
hanging clothes, temperature, use of mosquito repellents, type of occupation, knowledge
and attitudes, as well as the implementation of the 3M program (3).

In Indonesia, dengue is a serious health problem because its prevalence is quite high
and often causes extraordinary events (KLB). Cumulatively, in 2023 there were 114,720
cases reported with 894 deaths. In the 43rd week of 2024, 210,644 cases were reported
with 1,239 deaths due to DHF which occurred in 259 districts/cities in 32 provinces.
Dengue suspects reported through SKDR cumulatively until the 43rd week reached
624,194 suspects (4).
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The number of dengue fever (DBD) cases in North Sumatra (Sumut) increased in the
first quarter of this year, compared to the previous year. Until May 2024, DBD cases
reached 2,526 with 24 deaths. Binjai City is an endemic area for DBD, we can see in the
last 5 years, for 2018 the number of DBD cases was 116.7 per 100,000 population while
for 2019 the DBD morbidity rate was 97.6 per 100,000 per 100,000 population and for
2020 the number of DBD cases the DBD morbidity rate was 39.7 per 100,000 population
(5).

The age group with the highest risk of contracting dengue fever is under 15 years old.
This statement is supported by existing data that the largest number of dengue fever
sufferers in Indonesia are children aged 4-15 years. Children are at high risk of
contracting dengue fever because the disease vector is active in biting humans in the
morning and afternoon. The Aedes aegypti mosquito likes shady places, in other words
protected from the sun, and places that smell of humans. Not only in the house, but
mosquito nests are also found in schools, especially if the classroom conditions are damp
and dark. Therefore, school children are the main target because they are at school in the
morning and afternoon (6). The implementation of dengue fever (DHF) prevention
programs in endemic areas is highly recommended through health promotion and health
education, particularly targeting school-aged children (7).

Schools are one of the primary targets for dengue fever studies because school-aged
children are typically in classrooms and active within the school environment during the
same hours when Aedes mosquitoes—blood-sucking vectors—are most active,
specifically in the morning between 08:00 and 12:00, and in the afternoon from 15:00 to
17:00 (8).

Several studies have highlighted the importance of environmental sanitation, public
awareness, and preventive measures in reducing the incidence of dengue fever (9).
Increasing understanding is considered to be able to influence the attitudes of school
children to prevent dengue fever around them, this is in line with research conducted by
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Musparlin Halid, 2022 (10). increasing knowledge, attitudes, and behavior related to
dengue fever prevention through education and community empowerment initiatives can
have a significant impact on dengue fever prevention and control.

Perguruan Islami Aulia, one of the schools in Medan Denai has a case of dengue fever.
Students at the school are potentially infected, this is in line with the observations we
have made before the counseling found that there were students who had been infected
with dengue fever. Dengue Hemorrhagic Fever is an infectious disease caused by the
dengue virus, transmitted through the bite of Aedes aegypti mosquitoes. In Indonesia,
DHF is a major health issue, affecting children aged 4-15 years due to mosquito activity
in the morning and afternoon when students are in school. Mutiara Aulia Middle School
has recorded DHF cases, highlighting the need for targeted interventions. This study aims
to evaluate the effectiveness of 3M (Drain, Close and Reuse) posters in increasing

students' knowledge of DHF prevention.

METHODS
This study used a one-group pretest-posttest design at SMP Yayasan Pendidikan
Mutiara Aulia in December 2024, involving 63 students. The intervention consisted of
counseling using lectures, Q&A sessions, and 3M posters, which covered:
¢ Drain: Emptying water containers to eliminate mosquito breeding grounds.
e Cover: Sealing water storage containers to prevent mosquito access.
e Reuse: Recycling or eliminating potential breeding sites.
A questionnaire with 10 multiple-choice questions assessed knowledge before and

after the intervention. Data were analyzed using a paired sample t-test.
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RESULTS
Table 1. Respondent Characteristics
Respondent n %
Characteristics
Gender
Man 27 42.85
Woman 36 57.15
Age
<17 years 24 38.10
>16 years 39 61.90
Class
VII 21 33.33
VIII 24 38.10
IX 18 28.57
Total 63 100.00

Source: Primary Data, 2024

Based on table 1, the characteristics of the respondents were that the highest number
of respondents were female (57.15%), the highest age was >16 years (61.90%), and the

largest number of respondents came from class VIII (38.10%).

Table 2. Analysis Pretest and Posttest

Correct (%) Wrong (%) Total
Pre Test 55.03 4497 100.00
Post Test 82.66 17.34 100.00
Source: Primary Data, 2024

Based on table 2, it is known that the average sample answered questions correctly
during the pre-test, namely 55.03%, and during the post-test 82.66%, which means that

there was an increase in knowledge of 27.63%.
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Table 3. Results of Paired Sample Test of Knowledge Level

Paired Differences

95%
Mean Std. Confidence t df
Deviatio Std. Error Interval of the Sig. (2-
n Mean Difference tailed)

Lower Upper

Pair1 PRE
TEST -
POST
TEST

Source : Primary Data 2024

-27.63  20.69 2.55 -32.72 -22.55 -10.85 65 0,000

Based on the results of the t-test in the form of the Paired Sample Test above, it
shows that the significance value is 0.000 (<0.05), and the T-value is -10.85. This shows
that the knowledge before being given counseling is smaller than the knowledge of
students after being given counseling. So it can be concluded that there is a significant
difference between counseling regarding Controlling Aedes Aegepty as a Vector of

Dengue Fever before and after being given.

DISCUSSION

The results of this study indicate that the implementation of counseling on
controlling dengue mosquito vectors has a positive impact on increasing students'
knowledge at SMP YP. Mutiara Aulia Sei Mencirim. This increase can be seen from the
comparison between the average results of the pre-test and post-test. This shows that
counseling has a positive impact, although the increase in knowledge is relatively small,
However, this improvement was moderate, likely due to the limited session length and
passive learning method. Future research should employ interactive strategies such as

demonstrations and group activities to enhance retention and adoption of behaviors.
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Control of vector disease is an important effort in increasing students'
understanding and awareness of the prevention of diseases transmitted by mosquitoes.
The government plays a role in developing strategic policies, control guidelines,
technology, and training programs that can be integrated into education. Through
community mobilization, including school students, this effort contributes to increasing
their knowledge of risk factors, prevention methods, and the importance of active roles
in vector control. With a safe, rational, and effective integrated vector control approach,
students can gain better understanding and apply preventive measures in daily life (11).

Effective mosquito control includes covering containers containing water, using
predators as natural enemies, eliminating breeding sites, using bed nets impregnated
with pyrethrin, and cleaning up the environment where water can drain (12). Vector
control methods can be carried out periodically based on ecology, efficiency, and
economy including the use of larvicidation and fogging. Sustainable, environmentally
friendly biological control techniques that target major diseases caused by mosquito
species can use processed plant extracts, Wolbachia spp, bacterial insecticides spp, and
copepod predators (13). Therefore, school students who are part of the community can
play a strategic role in vector control in Binjai City.

In the context of education and counseling, counseling for school students in Binjai
can include various methods of controlling mosquitoes that are relevant and can be
applied in daily life. The main focus of counseling is to provide an understanding of the
preventive measures that they can take, such as the elimination of mosquito breeding
places, utilizing the net of inspecticide beds, and maintaining environmental cleanliness.
If needed, students can also be introduced to further biological control methods, so that
they can understand the role of technology in mosquito control in a sustainable manner.
Thus, counseling not only increases student awareness, but also encourages their active

involvement in vector control efforts in their community.
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Junior High School students are considered necessary to be given education about
mosquitoes spreading diseases to humans in order to help the community avoid contact
between humans and mosquitoes at home, school and the environment. Schools are one
of the places to provide knowledge to students about the potential dangers of mosquitoes
at home, school and the environment. Efforts to create healthy schools free of vectors
need to be increased, because of the increasing number of infectious diseases caused by
vectors such as scabies, dermatitis, diarrhea, typhoid, and dengue fever in students (14).
Students' knowledge about DHF and DHF vector control is still low (15).

Research is in line with research conducted by Arif Rahman and friends!! that
there is a significant difference before and after providing education on efforts to control
disease-carrying vectors with a significance value of 0.000. Physical control through
integrated control activities is the main choice for controlling dengue vectors. Activities
to control the habitat of larvae done by draining, close, and bury the container water
unused. In addition, this is also in line with the counseling activity conducted by Devi et
al. (2022), in which 79% of students showed an increase in knowledge (16).

Previous research conducted by Budi and Rika (15) Showed similar results, where
socialization activities about Dengue Hemorrhagic Fever (DHF) succeeded in increasing
students' knowledge. In this activity, the average student knowledge increased after
socialization, which shows the effectiveness of the lecture and discussion methods in
conveying information about DHF prevention. The results of this study indicate that
students who participated in the socialization had a better understanding of how to

prevent DHF, similar to the increase found in the study at SMP YP. Mutiara Aulia.
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CONCLUSIONS AND RECOMMENDATIONS

This study found that the 3M (Drain, Close and Reuse) poster -based counseling
effectively increased student knowledge about DHF prevention in Mutiara Aulia Middle
School. Schools should implement interactive learning strategies and multi-session
interventions to strengthen mosquito control practices. It is expected that MIS Mutiara
Aulia students will apply their knowledge in preventing aedes aegepty mosquitoes as

vectors of dengue fever with the 3M (Drain, Close and Reuse) method.

REFERENCES

1. Nugraheni E, Rizqoh D, Sundari M. Manifestasi Klinis Demam Berdarah Dengue
(Dbd). ] Kedokt dan Kesehat Publ Ilm Fak Kedokt Univ Sriwij. 2023;10(3):267-274.
doi:10.32539/jkk.v10i3.21425

2. Panjaitan JS. PENYULUHAN PENCEGAHAN PENYAKIT DEMAM BERDARAH DENGUE
(DBD) PADA SISWA/i DI SMA NEGERI 1 PANGARIBUAN MEDAN. J IIm Pengabdi Kpd
Masy. 2021;2(1):49-57. doi:10.51622 /pengabdian.v2i1.209

3. Muchtar F, Lestari H, Effendy DS, Bahar H, Tosepu R, Ahmad LOAI Edukasi
Pencegahan Demam Berdarah Dengue (DBD) pada Siswa SMA Negeri 3 Kendari.
Indones Berdaya. 2022;3(4):1139-1146. doi:10.47679/ib.2022357

4. In Kementrian Republik Indonesia. Kemenkes. RI. 2024.

5. Dinas Kesehatan Sumatera Utara. Dinas Kesehatan Sumatera Utara (2016). Profil
kesehatan provinsi sumatera utara. Medan:Dinas Kesehatan Sumatera Utara.

6. Nelwan JE. Pengaruh Penyuluhan Kesehatan Terhadap. J Public Heal Without Bord.
2021;11(2):146-154.

7. Gasong DN, Septianingsih R. Pengaruh Edukasi Pembrantasan Sarang Nyamuk
Terhadap Pengetaguan dan Sikap Pencegahan DBD oleh Siswa SMP di Lampung. J
Keperawatan Muhammadiyah. 2022;7(1):200-205.

8. Purba BB, Malau PP, Satria R]. THE RELATIONSHIP BETWEEN ELEMENTARY
SCHOOL STUDENTS’ BEHAVIOR WITH THE INCIDENCE OF DENGUE HEMORRHAGIC
FEVER ( DHF ) IN DOLOK BATU NANGGAR SUB-DISTRICT , SIMALUNGUN DISTRICT
IN 2023. 2023;6(1):63-69.

9. Kasumawati F, Holidah H, Indah FPS, Sucipto S. Analisis Sanitasi Lingkungan,
Tindakan Pencegahan dan Kejadian DBD (Demam Berdarah Dengue) di Kecamatan
Tapos, Kota Depok. Edu Masda J. 2019;3(2):192. doi:10.52118/edumasda.v3i2.41

|

PREVENTIF: JURNAL KESEHATAN MASYARAKAT VOLUME XVINOMOR 1 149



I\". \.'\\‘

PREVENTIF: JURNAL KESEHATAN MASYARAKAT
FAKULTAS KESEHATAN MASYARAKAT UIVERSITAS TADULAKO
http://jurnal.fkm.untad.ac.id/index.php/preventif

ISSN (P) 2088-3536 ISSN (E) 2528-3375

& &

10.

11.

12.

13.

14.

15.

16.

Musparlin Halid. Edukasi Dampak Demam Berdarah Dengue (DBD) dalam
Meningkatkan Pengetahuan dan Sikap Masyarakat di Kelurahan Tanjung Karang
Provinsi Nusa Tenggara Barat. | Masy Madani Indones. 2022;1(2):44-52.
doi:10.59025/js.v1i2.9

Jabal RA, Akbar H, Permana GI, et al. Edukasi Pengendalian Nyamuk Sebagai Vektor
Penyakit Kepada Siswa SMAN 2 Palangka Raya Education on Mosquito Control as a
Vector-borne Diseases to Students of SMAN 2 Palangka Raya. J Panrita Abdi.
2023;7(3):563-568.

Shaukat MA, Hassan MW, Kamran M, Ali S, Saddiq B, Ahmad A. Effective Mechanisms
to Control Mosquito Borne Diseases: A Review. Am | Clin Neurol Neurosurg.
2019;4(1):21-30.
http://www.aiscience.org/journal/ajcnnhttp://creativecommons.org/licenses/by/
4.0/

Afeefa Chaudhry, Rasheda Jabeen, Beenish Sarfraz SM. Metode Pengendalian Nyamuk
dan Keterbatasanya. Biol Murni dan Terap. 2019;8(4):2389-2398.

Siyam N, Cahyati WH. Penerapan School Based Vector Control (SBVC) untuk
Pencegahan dan Pengendalian Vektor Penyakit di Sekolah. Media Kesehat Masy
Indones. 2018;14(1):86. d0i:10.30597 /mkmi.v14i1.3715

Budi H, Rika M. Sosialisasi Deman Berdarah Dengue (DBD) dan Pencegahannya Pada
Siswa SMA Negeri 4 Manado. Pengabdi Masy Cendikia Jenius. 2023;2(1):37-43.

Devi NP, Putu N, Restu A, Saputra W, Daiva PR. PENYULUHAN GERAKAN 3M PLUS
DALAM UPAYA PENCEGAHAN DEMAM BERDARAH DENGUE ( DBD ) PADA SISWA-
SISWI SDN 2 DENBATAS. 2024;6(2):186-197.

|
PREVENTIF: JURNAL KESEHATAN MASYARAKAT VOLUME XVINOMOR 1 150



