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ABSTRACT

Introduction. Dengue fever remains endemic in tropical urban areas, but the sociodemographic determinants of larval control behaviours are poorly understood,
particularly in delta cities like Banjarmasin, Indonesia. This study examined how education level and age influence Aedes aegypti larval control practices in
household water containers. The objective was to assess the socio-demographic determinants of behaviors against larvae and their relationship with Aedes aegypti
infection.

Materials and methods. A cross-sectional study of 236 households (March — November 2024) used structured interviews and direct inspections. Data were
analyzed using Chi-square tests and binary logistic regression.

Results. Higher education predicted proper drainage (OR=2.44, 95% CI: 1.33—4.49, p=0.006), while younger age was associated with frequent inspections
(OR=1.91, 95% CI: 1.12—3.26, p=0.017). Larvicide use reduced larval presence by 54% (OR=0.46, p=0.004).

Limitations. The cross-sectional design limits the ability to establish causal relationships.

Conclusion. Targeted interventions addressing education and age-specific barriers could enhance urban dengue fever control programs.
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PE3IOME

Beeoenue. Jluxopadka denee ocmaémces S3HOeMUHHOLU 8 MPONUHECKUX 20pO0CKUX PALlOHAX, 0OHAKO COUUANbHO-0emoepaghuteckue pakmopsl, onpedeisoujue noge-
denue 6 bopbbe c AauvunKamu Komapoe Aedes aegypti, uzyuenst Hedocmamo4Ho, 0co06eHHO 6 20podax 6 deavme pex, makux kak banoxcapmacun (Muoonesus).
B dannom uccaedosanuu uzynanocs, kax ypogeHs 00pazo8anus u 603pacm 6AUsiom Ha Memoobl 6opv0bl ¢ aununiamu Aedes aegypti 6 6bimovix EMKOCHSX 0451 800bL.
Ileas uccaedosanus cocmosina 6 oyeHKe coyuanbHO-0eMoepagpuueckux GaKmopos, onpedessiousux cnocoosl 60ps0bl ¢ AUMUHKAMU, U UX GAUSHUS HA YACMOMY
AUXOPAOKU OeHee, nepeHOCHUKOM 6030y0umensi KOMopol s64510mcs komapel Aedes aegypti.

Mamepuaavt u memoodsi. B pamiax nonepeunoeo uccaedosanus 236 domoxosaiicme (¢ mapma no Hos0ps 2024 2.) noayuens: cmpykmypupoganHbie UHMEPEbio
U nposedersl npsimble OCMOmPpel. JlaHHble NPOAHANUZUPOBAHbI C NPUMEHEHUEM KPUmepust Xu-K8aopam u OUHAPHOU N02UCMUMECKOL Peepeccuu.

Pesyavmamot. XKumenu c 6onee évicokum yposnem obpazosanus obecnewusaru Hadaexcauwguii openaxc (OII = 2,44; 95% J[U: 1,33—4,49; p = 0,006), ¢ mo
epems Kak 6onee moaodvie yauje npogoduau ocmomput (Ol = 1,91; 95% JHU: 1,12—3,26; p = 0,017). Hcnoavzosanue 1ap8uyudo cHUNCAL0 NPUCYICImBUE
auuunok Ha 54% (OP = 0,46; p = 0,004).

Oczpanunenus uccaedosanus. I[lonepeuroe uccredoganue 0epaHuvU8aen 603MONCHOCHb YCMAHOBACHUS NPUMUHHO-CAEOCMBEHHbIX C8513ell.

3axarouenue. llenenanpasiennvie meponpusmus, HanpagaeHHvle Ha npeodoseHue 06pa306amenvHbiX U 803PACMHBIX 0aPbEPO8, MOZYM NOBbICUMb SDPeKmus-
HOCMb 20pOOCKUX NPOSPAMM OOPbObL C AUXOPAOKOI OeHee.

Karouesvie caosa: auxopadia denee; Aedes aegypti; 6opvoa ¢ auvunkamu, cnocobwvi 6opvost;, bandwcapmacun,; Hndonesus

Coomeemcmeue smuueckum cmanoapmam. Komumem no smuxe meduyunckux uccaedosanuii Hayuonanvroeo azenmemea no uccie0o8aHusm U UHHOBAUUSM,
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BaaronapaocTb. ABTOPHI BhIpaXaroT 6J1arofapHOCTb PYKOBOACTBY M KOMaH/e MUHTEPBbIOEPOB U3 BEYLIEro rnoiaurexuuueckoro nHctutyra Kanumanrana: [MoJlanKa
3a COJIeliCTBME B IPOBEIEHUU JTaOOPATOPHBIX UCCIIEOBAHMI U cOOpe TaHHBIX B MOJIEBBIX YCIOBUAX.

Koudaukr uaTEpecoB. ABTOPbI NEKIAPUPYIOT OTCYTCTBUE SIBHBIX M TIOTEHUMATbHBIX KOH(IMKTOB MHTEPECOB B CBSI3M C MyOJIMKALMell JTaHHOIA CTaTby.
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Introduction

Dengue hemorrhagic fever (DHF), particularly in tropical
and subtropical regions such as Indonesia, remains a major global
public health threat. The World Health Organization (WHO)
estimates approximately 390 million dengue infections annually,
with around 96 million clinical DHF cases and periodic outbreaks
in Indonesia. With almost 120,000 cases reported in 2022 and
a mortality rate of 0.96%, Indonesia continues to experience
fluctuating DHF incidence, remaining above the WHO target case
fatality rate (CFR) of less than 1% [1]. In Banjarmasin City, the
incidence rate (IR) increased from 5.79 per 100,000 population in
2019 to 12.10 in 2023, and the CFR rose from 2.4 in 2019 to 6.8 in
2023, indicating a persistent public health challenge. The WHO

has set a global target to reduce DHF incidence by 25% and CFR
by 50% by 2030. Consistent with this, the Indonesian Ministry
of Health aims to reduce the DHF incidence in Banjarmasin to
fewer than 10 cases per 100,000 population.

Banjarmasin’s unique geographical characteristics as a
delta city with swamps, numerous rivers, and a humid tropical
climate create an ideal environment for the proliferation of
Aedes aegypti, the primary vector of DHF [2]. Abundant larval
habitats are generated by high rainfall, dense population,
urbanization, and household water storage practices, including
bathtubs, drums, buckets, and flower vases. These conditions
make Banjarmasin an endemic DHF area with consistently
reported cases, often experiencing significant increases that
require prompt response [3].
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Vector control at the larval stage is recognized in Integrated
Vector Management (IVM) as a more effective, efficient,
sustainable, and environmentally friendly strategy than adult
mosquito control methods such as fogging [4,5]. Targeted
interventions can be implemented because larval populations
are concentrated in specific habitats, particularly water storage
containers. Larval control relies on pemberantasan sarang nyamuk
(PSN; mosquito breeding site eradication), involving regular
inspection (searching for and identifying potential breeding sites)
and cleaning (emptying water and brushing container walls to
remove desiccation-resistant Aedes eggs) at least once a week,
along with covering water storage containers and recycling or
disposing of unused containers. National programs such as “One
House, One Larvae Monitor” (Gerakan 1 Rumah 1 Jumantik;,
GI1R1]J) prioritize these activities. However, the technical success
of PSN entirely depends on consistent and routine implementation
[6]. Studies have shown significant gaps between knowledge,
attitudes, and actual practices (KAP), especially in thoroughly
inspecting all types of containers (including hidden sites such as
roof gutters or plant saucers) and proper cleaning [7, 8]. These
behaviors determine the success or failure of community-based
larval control.

Complex interactions of internal and external factors
influence inspection and cleaning behaviors. Theories such as the
Health Belief Model (HBM) and Theory of Planned Behavior
(TPB) explain how intentions and behaviors are shaped by
perceived susceptibility and severity of DHF, perceived benefits
and barriers to PSN, subjective norms (social influence), and
perceived behavioral control [9,10].In Banjarmasin, these
dynamics are further complicated by local conditions. Limited
access to clean water in certain areas fosters a culture of storing
rainwater in large drums, a necessity due to water scarcity and
availability risks [11]. High-density settlements along riverbanks
often generate numerous new breeding sites. Common behavioral
barriers include complacency when no cases are reported,
reliance on others or fogging (free-rider problem), the complexity
and time required for proper PSN (particularly scrubbing large
containers), and a lack of social support or supervision from
Jumantik cadres [12,13]. Additionally, health system variables,
such as sustainability and quality of cadre supervision and the
presence of waste or unused items that can serve as passive
breeding sites, influence behavior consistency [14].

Previous studies have often measured mosquito breeding site
eradication (pemberantasan sarang nyamuk, PSN) frequency in
general terms (“ever/never”) without examining specific larval
control behaviors, such as the thoroughness of water storage
container inspection, frequency of cleaning, or methods used
to eliminate Aedes aegypti eggs. These behavioral nuances are
critical for effective larval control but remain understudied,
particularly in urban dengue-endemic areas like Banjarmasin,
Indonesia. Additionally, while sociodemographic factors — such
as age, gender, education level, and occupation — are known to
influence health behaviors, limited research has comprehensively
analyzed their impact on Aedes aegypti larval control practices.

Understanding these determinants is essential for designing
targeted interventions that address gaps in community
participation and improve the sustainability of vector control
programs.

This study examines the sociodemographic determinants of
larval control behaviors-including inspection frequency, cleaning
methods, and larvicide use-and assesses their association with
Aedes aegypti infestation in household water storage containers. By
focusing on Banjarmasin, a high risk urban setting, the findings
aim to provide context-specific insights for refining local vector
control strategies, strengthening community based programs, and
reducing dengue fever transmission. The results will contribute to
global efforts to combat Vector borne diseases by highlighting the
role of behavioral and sociodemographic factors in larval control
effectiveness.

Objective To assess the socio-demographic determinants of
larval control behavior and their association with Aedes aegypti
infection

Materials and methods

Research Design and Location

This study employed a quantitative research design with
an observational analytic approach using a cross-sectional
study design. The research was conducted in Banjarmasin City,
South Kalimantan, a region known to be endemic for dengue
hemorrhagic fever (DHF). Banjarmasin, often referred to as the
“City of a Thousand Rivers,” serves as the economic center of
South Kalimantan. Geographically, it is located between 3° 16’
46" to 3° 22’ 54” South Latitude and 114° 31” 40’’ to 114° 39’ 55>
East Longitude (Figure). The area lies at an average elevation of
0.16 meters below sea level, with relatively flat and swampy terrain.
During high tide, most parts of the city are inundated with water.
The study location was selected purposively based on the number
of DHF cases and the presence of water storage containers that
could potentially serve as breeding sites for mosquito larvae.
Households were then selected using simple random sampling.
The study was conducted from March to November 2024.

Population and Data Collection Techniques. The study
population consisted of all household heads or family members
responsible for household cleanliness in Banjarmasin City.
Sampling was performed using purposive sampling with the
following inclusion criteria: Residing in the study location for
at least 6 months, Willing to participate by signing an informed
consent form, and Aged >16 years and capable of understanding
the questionnaire.

The sample size for this study was 236 respondents, deemed
sufficient to represent the population for bivariate and multivariate
analyses. The variables collected included: Behavior of inspecting
water storage containers, Behavior of cleaning water storage
containers, Use of larvicides, Cleaning method (with or without
scrubbing the container walls), Presence of mosquito larvae (yes or
no), The research instrument used was a structured questionnaire
that had been tested for validity and reliability. The questionnaire
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Table 1 / Tabnuua 1
Respondent Characteristics
XapakTepuCTHKH PECIIOHIEHTOB

Frequency / Yacrora
Respondent Characteristics
XapakTepuCTHKA PECTIOH/IEHTOB abs. %
aoc.
Age group, years: / Bo3pacTHasi rpyrra, Jiet:
16—49 127 53.8
50-82 109 46.2
Gender: / Io:
Male / Myxckoii 71 30.1
Female / XKenckuit 165 69.9
Educational category: / O6pa3oBanue:
Junior high school and below 124 52.5
HenonHoe cpentee 06pa3oBaHue U HUXE
Senior high school and above 112 47.5
3aKOHYEHHOE CpeiHee 0Opa30BaHKeE U BbIILIE
Occupation category: / [podeccus:
Unemployed / Be3pa6oTHbiit 176 74.6
Employed / Pa6otarommit 60 254
Total / Beero 236 100

included sections on respondent identity, sociodemographic
characteristics, and questions related to larval control behaviors,
such as the frequency of inspecting and cleaning water storage
containers, as well as larvicide use. Data collection was conducted
by trained enumerators who underwent prior training to ensure
uniform understanding. Direct interviews were carried out with
respondents using the prepared questionnaire. Data on the
presence of larvae were collected by directly inspecting water
storage containers and recording whether larvae were found.

Data Analysis. Data analysis was conducted in stages using
IBM SPSS Statistics version 27. Univariate analysis was used to
describe respondent characteristics and larval control behaviors
in the form of frequency distributions and percentages. This step
aimed to provide an overview of respondent profiles and their
behavioral tendencies regarding the inspection and cleaning of
water storage containers.

Bivariate analysis was performed to examine the relationship
between respondent characteristics and variables related to larval
control behaviors. The Chi-Square (x?) test was used for this
analysis. To identify dominant factors influencing larval control
behaviors and the presence of larvae in household environments,
multivariate analysis was conducted using binary logistic
regression. Variables with a p-value <0.25 from the bivariate
analysis were included in the regression model using a stepwise
method. The logistic regression model’s goodness-of-fit was
assessed using the Hosmer and Lemeshow test, while the strength
of the association between independent and dependent variables
was expressed as an Odds Ratio (OR) with a 95% Confidence
Interval (CI). This approach helped identify key factors
contributing to community behavior in larval control and the risk
of larvae presence in household water storage containers.

Results

Respondent Characteristics. A total of 236 respondents
participated in the study. The majority were aged 16—49 years
(n = 127; 53.8%), female (n = 165; 69.9%), had a junior
high school education or lower (n = 124; 52.5%), and were
unemployed (n = 176; 74.6%). This indicates that most
respondents were women of productive age with relatively low
educational attainment (Table 1).

Table 2 / Tabnuma 2

Respondents’ Behavior in Inspecting and Draining Water
Reservoirs in Mosquito Larvae Control

IToBeneHne pecnoHAEHTOB PH OCMOTPE U OCYLIEHUH Pe3epPBYapoB ¢
BOJI0#i B pAMKax 00pbObI C INYHHKAMU KOMApOB

. Frequency / Yacrora
Respondent Behaviors
n abs.
OBeJleHHe PECIIOH/ICHTOB %
aoc.
Frequency of checking places water reservoirs:
Yacrora NpoBepKH pe3epByapoB ¢ BOJIOI:
1 time/week / 1 pas B Henemo 144 61.0
2 times/week / 2 pasa B Hezeo 3 1.3
1 time/2 weeks / 1 pa3 B 2 Henenu 7 3.0
1 time/3 weeks / 1 pa3 B 3 Henenu 3 1.3
1 time/month / 1 pa3 B mecsiit 35 14.8
> 1 time/month / > 1 pasa B Mecs1l 44 18.6
Use of Larvicide Powder:
TpuMeHeHUe MOPOIIKOBBIX JIABPULIAIOB:
1 time/week / 1 pa3 B Hememo 24 10.2
1 time/month / 1 pa3 B mecsiit 27 11.4
1 time/3 months / 1 pa3 B 3 mec 61 25.8
Do not use / He ucnonb3syior 124 52.5

Frequency Drain Place Water reservoir:

YacroTa IpeHUPOBaHKsI MECTA C PACTIOIOKEHIEM
pesepByapa ¢ BOIOM:

1 time/week / pa3 B Hezneno 163 69.1
2 times/week / 2 pasa B Hezeo 7 3.0
1 time/2 weeks / pa3 B 2 Henenu 8 34
1 time/3 weeks / pa3 B 3 Henenu 2 0.8
1 time/month / pa3 B mecsint 40 16.9
> 1 time/month / > 1 pasa B Mecs1l 16 6.8

How to Drain Place Water reservoirs:
Kak cnuBaetcst Boma U3 pe3epByapoB:

Just drain the water without brushing wall 63 26.7
BOI[a IMPOCTO CIIMBACTCA 0€e3 OYNCTKU CTEHKH

HIETKOM

Drain the water and brush wall 173 73.3

[Tocne cnuBa Bozabl CTEHKA pe3epByapa
OUUIIAeTCs MIETKOM

Total Bcero 236 100

Larval Control Behaviors. Table 2 shows that the majority of
respondents (n = 144; 61%) inspected water storage containers
(WSCs) once a week. However, 18.6% (n = 44) inspected them
less frequently than once a month, indicating a high risk of larval
presence. More than half of the respondents (n = 124; 52.5%)
did not use larvicides. Only 10.2% (n = 24) applied larvicides
weekly, reflecting low adoption of this simple vector control
method.

Most respondents (n = 169; 69.1%) cleaned WSCs once
a week, but 6.8% (n = 16) did so less frequently than once a
month. Regarding cleaning methods, 73.3% (n = 173) scrubbed
the container walls while draining, an effective technique for
removing mosquito eggs.

Association Between Respondent Characteristics and Larval
Control Behaviors. Table 3 presents the relationship between
respondent characteristics and the frequency of WSC inspection
across six time categories. Statistical analysis revealed that
among the four tested variables — age, sex, education, and
employment — only education level showed a significant
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Table 3 / Tabnuua 3

Relationship between Respondent Characteristics and the Frequency of Checking Water Reservoirs
B3anMocCBsi3b MeKIY XapaKTEPUCTHKAMH PECTIOHIEHTOB M YACTOTON NPOBEPKH Pe3ePBYAPOB C BOOI

Frequency of Checking Places Water reservoirs, abs. (%) Total
Respondent Characteristics Yacrora npoBepKH MeCT PACHOI0KEHHs! Pe3epByapoB ¢ Bo10ii, aoc. (%) abs. (7:,)
XapaxkTepuCTHKA PECTIOHAEHTOB 1time/week | 2 times/week | 1time/2 weeks | 1time/3 weeks | 1time/month |> 1 time/month| Bcero, P
1 pa3 B Henemo | 2 pa3a B Henemo | 1 pa3 B 2 neneru | 1 pa3 B 3 Henenn | 1 pa3 B mecsnn | > 1 pa3a B Mecsin abe. (%)
Age group, years:
BospactHas rpynna, Jer:
16—49 86 (67.7) 2(1.6) 5(@.9) 1(0.8) 16 (12.6) 17 (13.4) 127 (100)  0.126
50—82 58 (53.2) 1(0.9) 2(1.8) 2(1.8) 19 (17.4) 27 (24.8) 109 (100) 0.126
Gender: / IMon:
Male / Myxckoii 40 (56.3) 1(1.4) 34.2) 0(0.0) 11 (15.5) 16 (22.5) 71 (100)  0.690
Female / XKenckuii 104 (63.0) 2(1.2) 4(2.4) 3(1.8) 24 (14.5) 28 (16.9) 165 (100)  0.690
Educational category:
O06pa3oBaHue:
Junior high school and 74 (59.7) 2 (1.6) 0(0.0) 3(24) 19 (15.3) 26 (20.9) 124 (100) 0.041*
below
HermonHoe cpentee
O6pa3OBaHI/IC " HHUXKE
Senior high school and 70 (62.5) 1(0.9) 7(6.3) 0(0.0) 16 (14.3) 18 (16.1) 112 (100) 0.041*
above
CpenHee cpenHee
o0Opa3oBaHME U BbIlIE
Occupation category:
IMpodeccus:
Unemployed / BespaGorueiii 108 (61.4) 3(1.7) 4(2.3) 3(1.7) 26 (14.8) 32 (18.2) 176 (100)  0.660
Employed / PaGoratommit 36 (60.0) 0(0.0) 3(5.0) 0(0.0) 9 (15.0) 12 (20.0) 60 (100)  0.660
Total / Bcero 144 (61.0) 3(1.3) 7 (3.0) 3(1.3) 35(14.8) 44 (18.6) 236 (100) —

N ote: * Influential.
IIpumeuanwue. * — BIMSIET.

association (p = 0.041). Respondents with a senior high school
education or higher were more likely to inspect WSCs regularly
than those with junior high school education or lower.

Although respondents aged 16—49 years inspected WSCs
weekly more often (n = 86; 67.7%) than those aged >50 years
(n = 58; 53.2%), this difference was not statistically significant
(p = 0.126). Similarly, no significant associations were found for
sex (p = 0.690) or employment status (p = 0.660).

Table 4 displays the relationship between respondent
characteristics and WSC inspection frequency, dichotomized into
<1 time per week and >1 time per week. Bivariate analysis showed
a significant association with age (p = 0.017), where respondents
aged 16—49 years inspected WSCs more frequently (n = 88;
69.3%) than those aged 50—82 years (n = 59; 54.1%). Multivariate
logistic regression confirmed age as a significant influencing
factor (p = 0.017; OR = 1.912; 95% CI: 1.122—3.258). Education,
sex, and employment were not significant in the regression model.

Table 5 examines the association between respondent
characteristics and larvicide use across four frequency categories
(weekly, monthly, every 3 months, and never). Only age showed a
statistically significant relationship (p = 0.028), with respondents
aged 50—82 years using larvicides more often (n = 62; 56.9%)
than those aged 16—49 years (n = 50; 39.4%). Sex, education, and
employment were not significantly associated (p = 0.304, 0.772,
and 0.147, respectively).

Table 6 presents larvicide use dichotomized into “used” and
“not used.” Bivariate analysis confirmed a significant association
with age (p = 0.011), with older respondents more likely to use
larvicides. Multivariate analysis reinforced this finding (p = 0.007;

OR = 0.481; 95% CI: 0.283—0.818), indicating that younger
individuals had lower odds of larvicide use.

Table 7 analyzes the relationship between respondent
characteristics and WSC cleaning frequency across six categories.
Only education level was significantly associated (p = 0.043), with
higher-educated respondents cleaning WSCs more regularly. Age,
sex, and employment were not significant (p = 0.153, 0.326, and
0.263, respectively).

Table 8 dichotomizes cleaning frequency into <1 time per
week and >1 time per week. Although age, sex, education, and
employment had p-values <0.25 in bivariate analysis, only age
approached significance in multivariate regression (p = 0.089;
OR = 1.673), suggesting a trend toward younger respondents
cleaning WSCs more frequently.

Table 9 examines the association between respondent
characteristics and cleaning method (draining only vs. draining
with scrubbing). Education was the only significant factor (p =
0.006), remaining significant in multivariate analysis (p = 0.004;
OR = 2.442; 95% CI: 1.328—4.489). Respondents with senior
high school education or higher were twice as likely to scrub
WSCs during cleaning.

Table 10 evaluates the relationship between larval control
behaviors and larval presence in households. Larvicide use
showed the strongest and most significant association (p = 0.004;
OR = 0.461), indicating lower odds of larval presence with
larvicide application. Weekly WSC inspection was significant
in bivariate analysis (p = 0.041) and marginally significant in
regression (p = 0.077). Cleaning frequency and method were not
significantly associated, though protective trends were observed.
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Relationship between Respondent Characteristics and Frequency of Checking Water Reservoirs

B3auMocCBsi3b MKy XaPAKTEPHCTHKAME PECIIOHIEHTOB U YACTOTOM IPOBEPKH Pe3epBYapoB € BOAOM

Table 4 / Tabnuua 4

Bivariate Analysis / JiByxcdakropubiii anams3

Multivariate Analysis / MuoroghakropHbIii aHami3

Frequency of Checking Places Water
reservoirs, abs. (%)
Respondent Characteristics Yacrora npoBepKH pe3epByapos ¢ BOJION, Fr%queltlycy, . ? i Odds Ratio (95% CI)®
XapaKTepuCTHKA PECTIOH/IEHTOB abe. (%) abs. ( 0)6 ) Logistic Regression OTHoONIEHNE MAHCOB
< 1 week very > 1 week very Hacrora, atc. Jlornerireckas (95% IN)®
(%) perpeccust
T'opa3mo < 1 paza Topa3no > 1 paza
B HeJeo B HEJEJII0

Age group, years:
BospacTHasi rpyIna, JeT:

16—49 88 (69.3) 39 (30.7) 127 (100)  0.017¢ 0.017%** 1.912 (1.122—-3.258)

50—82 59 (54.1) 50 (45.9) 109 (100)  0.017° 0.017%%* 1.912 (1.122—3.258)
Gender: / Ioxn:

Male / Myxckoii 41 (57.7) 30 (42.3) 71 (100) 0.425 — —

Female / XKenckuii 106 (64.2) 59 (35.8) 165 (100) 0.425 — —
Educational category:
Kateropus od6pazoBaHusi:

Junior high school and below 76 (61.3) 48 (38.7) 124 (100)  0.039° 0.779** 1.082 (0.623—1.881)

HeszakoHueHHOE CPEOHEE U HUXKE

Senior high school and above 71 (63.4) 41 (36.6) 112 (100)  0.039° 0.779** 1.082 (0.623—1.881)

3aKOHUYEHHOE Cpe/IHEe U BhILlE
Occupation category: / [podeccust:

Unemployed / Be3paGoTHblit 111 (63.1) 65 (36.9) 176 (100)  0.0722 0.932* 1.027 (0.552—1.912)

Employed / Pa6oraromimit 36 (60.0) 24 (40.0) 60 (100) 0.072# 0.932* 1.027 (0.552—1.912)

Note: * — Results of Logistic Regression Step 1 analysis; ** — Results of Logistic Regression Step 2 analysis; *** — Results of Logistic
Regression Step 3 analysis; @ value p-value <0.25 was entered into the Logistic Regression Step 1 analysis; ® Hosmer & Lemeshow test,

x2: 2.066, p-value: 0.356.

llpumeuyaHnue. ¥ — pe3ylbTaThl JIOTUCTUYECKOTO PErpPEeCCMOHHOIO aHajiM3a Ha TMEpBOM dTame; ** — pesyJabTaThl JOTMCTUYECKOTO
pEerpeccCMOHHOrO aHaM3a Ha BTOPOM dTare; *** — pe3ysnbTaThl JOIMCTUYECKOTO PErpecCCMOHHOrO aHajiu3a Ha TpeTbeM atarne; * — p < (.25
BBEIEHO Ha [TEPBOM 3Talle JJOTMCTUYECKOTO PErPECCUOHHOr0 aHain3a; ® — kpurepuii Xocmepa — Jlemeinena, x2: 2.066, s3HaueHue p: 0.356.

Table 5 / Ta6auua 5

Relationship between Respondent Characteristics and Behavior Use Larvicide (1 week, 1 month, 3 months and No Use)
SaBIIICl/lMOCTb MEXKIY XapaKTEePUCTUKAMHU PECIIOHACHTOB U npaxmxoﬁ HKCIHOJb30BAHMSA MOPOIIKOBOIO JIABpULIAAA

Respondent Characteristics

Use Larvicide, abs. (%) / Ipuvenenue aspumana, aoc. (%)

- - - Total, abs. (%)
XADAKTCPHCTHEH PeCHONICHTOR 1 time/week 1 time/month 1 time/3 months Do not use Beero, abc. (%) p
1 pa3 B Heneo 1 pa3 B Mecsing 1pa3 B 3 mec He ucnoss3yior
Age group, years:
BospacrHas rpyma, jieT:
16—49 11(8.7) 9(7.1) 30 (23.6) 77 (60.6) 127 (100) 0.028*
50—82 13 (11.9) 18 (16.5) 31 (28.4) 47 (43.1) 109 (100) 0.028*
Gender: / Mo
Male / Mysxckoii 10 (14.1) 10 (14.1) 14 (19.7) 37 (52.1) 71 (100) 0.304
Female / XKenckuit 14 (8.5) 17 (10.3) 47 (28.5) 87 (52.7) 165 (100) 0.304
Educational category:
O6pa3oBaHue:
Junior high school and below 12 (9.7) 16 (12.9) 34 (27.4) 62 (55.4) 124 (100) 0.772
HeszakoHueHHOE cpeiHee WK
HMXKE
Senior high school and above 12 (10.7) 11 (9.8) 27 (24.1) 62 (50.0) 112 (100) 0.772
3aKOHUYEHHOE CpPEAHEE U BbIIIEC
Occupation category:
IMpodeccus:
Unemployed / Beapa6GoTHblii 14 (8.0) 19 (10.8) 50 (28.4) 93 (52.8) 176 (100) 0.147
Employed / Pa6otaromumit 10 (16.7) 8(13.3) 11(18.3) 31 (51.7) 60 (100) 0.147
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Table 6 / Ta6nuua 6
Relationship Respondent Characteristics with Behavior Use Larvicides (Use and Not Use)
3aBUCHMOCTD MEXK/LY XaPAKTEPUCTUKAMH PECIIOHIEHTOB M MPAKTHKOI MCIOJIb30BAHMS MOPOILKOBOTO JABPUIMAA (MPUMEHsIeTCs / He IPUMEHSIeTCs1)

Bivariate Analysis Multivariate Analysis
JIByxcakTopHbIii aHATH3 MmuorodakTopHslii anam3
Respondent Characteristics Use Larvicide, abs. (%) Frequency, p Odds Ratio (95% CI)*
XapaKTepUCTHKH PeCTIOH1eHTOB TIpumenenne naspunnia, aoc. (%))  abs. (%) 2 Logistic Regression
Yacrora PO TormeTReCKaS OTHolIeHNe IAHCOB
) b
Yes / Jla No / ner a6e. (%) perpeccs (95% M)

Age group, years:
BospactHas rpyrmma, Jjet:

16—49 50 (39.4) 77 (60.6) 127 (100)

50-82 62 (56.9) 47 (43.1) 109 (100) 0.0112 0.007** 0.481 (0.283—0.818)
Gender: / IMoix:

Male / Myxckoii 34 (47.9) 37 (52.1) 71 (100)

Female / XKenckuit 78 (47.3) 87 (52.7) 165 (100)  <0.088888888888888012 0.663** 0.880 (0.494—1.567)
Educational category:
O6pa3oBaHue:

Junior high school and below 62 (50.0) 62 (50.0) 124 (100)

He3akoHueHHoe CpE€OHEEC NI HUKE

Senior high school and above 50 (44.6) 62 (55.4) 112 (100) 0.489

3aKOHYCHHOE CpeIHEE U BBIILIEe
Occupation category:
[Mpodeccusi:

Unemployed / BespaGotHbiit 83 (47.2) 93 (52.8) 60 (100)

Employed / Pa6oratormii 29 (48.3) 31 (51.7) 176 (100) <0.001# 0.943* 0.974 (0.477—1.991)

N ote: * Results of Logistic Regression Step 1 analysis; ** Results of Logistic Regression Step 2 analysis;  value p-value <0.25 was entered into
the Logistic Regression Step 1 analysis; ®* Hosmer & Lemeshow test, x* 1.123, p-value: 0.570.

IIpuMevyaHue. ¥ — pe3ynbTaThl JOTMCTUIECKOTO PETPECCHOHHOTO aHAIM3a Ha TIEPBOM dTarle; ** — pe3yJabTaThl IOTUCTUUECKOTO PErPecc-
OHHOTO aHaJIM3a Ha BTOPOM dTarre; * — 3HaueHue p < (.25 BBeIeHO Ha TIEPBOM 3TaIlle JJOTUCTUIECKOTO PErPECCOHHOTO aHAIN3a; ° — KpUTEPHit
Xocmepa — Jlemeresa, 2 1.123, sHauenue p: 0.570.

Table 7 / Ta6nuua 7
Relationships Respondent Characteristics with Behavior Frequency Draining the landfill
B3aumoces3b XapPaAKTEePUCTHUK PECIIOHAECHTOB C YacToToi JAPEHUPOBAHUA MECTA PACNOJ02KEHUA UCTOYHUKA Bouocna6)|(em/m

Frequency Drain Place Water reservoirs, abs. (%) Total
Respondent Characteristics Yacrora cimBa BozbI U3 pesepByapos, aoc. (%) abs. (%)
XapakrepuCTHKA PeCTIOH/IEHTOB 1 time/week | 2 times/week |1 time/2 weeks |1 time/3 weeks| 1 time/month |> 1 time/month|  Bcero, P
1 pa3 B Henemo |2 pasa B Henemo|1 pa3 B 2 Henenn| 1 pas B 3 nenemu| 1 pa3 B mecsip |> 1 pasa B Mecsin abe. (%)
Age group, years:
BospactHas rpynna, Jer:
16—49 93(73.2) 4(3.1) 5.9 0(0.0) 15 (11.8) 10 (7.9) 127 (100)  0.153
50—82 70 (64.2) 3(2.8) 3(2.8) 2 (1.8) 25(22.9) 6(5.5) 109 (100)  0.153
Gender: / IMoin:
Male / Myxckoii 48 (67.6) 2(2.8) 4(5.6) 0(0.0) 15 (21.1) 2(2.8) 71(100)  0.326
Female / XKenckuii 115 (69.7) 5(3.0) 4(2.4) 2(1.2) 25 (15.2) 14 (8.5) 165 (100)  0.326
Educational category:
O6pazoBaHue:
Junior high school and below 87 (70.2) 3(24) 0(0.0) 2 (1.6) 23 (18.5) 9(7.3) 124 (100)  0.043
HemnonHoe cpenHee obpa3zoBaHue
Y HUXe
Senior high school and above 76 (77.4) 4 (3.6) 8 (8.0) 0(0.0) 17 (15.2) 7 (6.3) 112 (100)  0.043
CpenHee cpenHee oOpa3oBaHue 1
BBILIIE
Occupation category: / [Ipodeccust:
Unemployed / Be3paGoTHbrit 121 (68.8) 5(2.8) 4(2.3) 2(1.1) 29 (16.5) 15 (8.5) 176 (100)  0.263
Employed / PaGoratomiuii 42 (70.0) 2(3.3) 4(6.7) 0(0.0) 11 (18.3) 1(1.7) 60 (100)  0.263
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Table 8 / Tabauma 8§
Relationship between Respondent Characteristics and Behavior Frequency Draining the landfill

B3anmocBs3b XapaKTepPUCTHK PECTIOHIEHTOB C YACTOTOI IPEHNPOBAHUS MECTA PACTIONOKEHHUS HCTOYHNKA BOTOCHAOKEHUS

Bivariate Analysis / [IByxdakropubiii anams3 Multivariate Analysis / MuorohaktopHblii anamms
Frequency Drain Place Water reservoirs,
abs. (%)
Respondent Characteristics Yacrora cMBa BOJIBI H3 Pe3epByapos, aoc. Frequency, A » i Odds Ratio (95% CI)®
abs. (%) » | Logistic Regression
XapakTeprcTHKA PECIOHIEHTOB (%) 0% OTHOWEHME MAHCOB
< 1 week very > 1 week very Hacrora, abc. Joructuyeckas (95% N)*
(%) perpeccns
Topazno < 1 pasa Topazno > 1 pasa
B HeJIeJT0 B HeJIeTo

Age group, years:
BospacrHas rpyrmna, Jier:

16—49 97 (76.4) 30 (23.6) 127 (100)  0.144° 0.089*** 1,673 (0.925—3.028)

50—-82 73 (67.0) 36 (33.0) 109 (100)  0.144° 0.089%** 1,673 (0.925—3.028)
Gender: / Io:

Male / Myxckoii 50 (70.4) 21 (29.6) 71 (100) 0.0412 0.777* 0.896 (0.421—1.909)

Female / XKenckuit 120 (72.7) 45(27.3) 165 (100)  0.041° 0.777* 0.896 (0.421—1.909)
Educational category:
Kareropust o6pazoBaHus:

Junior high school and below 90 (72.6) 34 (27.4) 124 (100)  0.0032 0.533*** 1.208 (0.667—2.185)

HesakoHueHHOE cpeHee 1 HIKe

Senior high school and above 80 (71.4) 32 (28.6) 112 (100)  0.003* 0.533*** 1.208 (0.667—2.185)

3aKOHUEHHOE CPe/IHEE U BhILLE
Occupation category: / [Ipodeccus:

Unemployed / Be3paGoTHbiit 126 (71.6) 50 (28.4) 176 (100)  0.009° 0.567** 0.820 (0.415—1.618)

Employed / Pa6oraromimii 44 (73.3) 16 (26.7) 60 (100) 0.009° 0.567** 0.820 (0.415—1.618)

Note: * Results of Logistic Regression Step 1 analysis; ** Results of Logistic Regression Step 2 analysis; *** Results of Logistic Regression Step
3 analysis; # value p-value <0.25 was entered into the Logistic Regression Step 1 analysis; b Hosmer & Lemeshow test, % 1.123, p-value: 0.570.

lpumeuyanue. ¥ — pe3ylbTaThl JIOTUCTUYECKOTO PErPECCMOHHONO aHajM3a Ha IMEPBOM dTare; ** — pe3yabTaThl JIOTUCTUYECKOTO
PErpecCMOHHOrO aHaju3a Ha BTOPOM 3Tame; *** — pe3yibTaThl JOTMCTUYECKOIO PErpeCCMOHHOTO aHaiM3a Ha TpeTbeM aTarne; * — p < 0.25
BBEICHO Ha IEPBOM 3Tarle JOTMCTUYECKOTO PerpecCMOHHOr0 aHanu3a; ® — kputepuit Xocmepa — Jlemetena, x2: 1,123, snauenue p: 0,570.

Table 9 / Tab6nuua 9
Relationship Respondent Characteristics and Behavior on How to Drain Landfills

B3auMocBs3b XapaKTePUCTHK PECTIOHIEHTOB U MPUMEHSEMbIX HMH CIIOCO00B OCYHIEHHS OJIMTOHOB TBEPIABIX OBITOBBIX OTX0I0B

Bivariate Analysis / JiByxdakropubiii anams3 Multivariate Analysis / MuorohakropHsiii anamm3s
Respondent Characteristics Behavior How to Drain Landfills, abs. (%) Frequency, P Odds Ratio (95% CI)’*
Crnioco0b1 ipeHUPOBAHUS CBANOK, abc. (%) |  abs. (%) Logistic Regression
Xa])ElKTe])HCTl/lKa PECTIOHIEHTOB . . V4 (XZ) OTHoOIEHHE MAHCOB
Drain Drain and brush | Yacrora, a6c. Jlorneruyeckas (95% o)
JpeHax JpeHax ¥ OYHLIeHHe (%) perpeccust
Age group, years:
Bospacthas rpynna, jet:
16—49 37 (29.1) 90 (70.9) 127 (100) 0.443 — —
50-82 26 (23.9) 83 (76.1) 109 (100) 0.443 — -
Gender: / Iou:
Male / Mysxckoii 18 (25.4) 53 (74.6) 71 (100) 0.0212 0.927* 1.031 (0.537—1.981)
Female / XKenckuii 45 (27.3) 120 (72.7) 165 (100)  0.021° 0.927* 1.031 (0.537—1.981)
Educational category:
Kateropust o6pazoBaHus:
Junior high school and below 43 (34.7) 81 (65.3) 124 (100)  0.006° 0.004** 2.442 (1.328—4.489)
HesakonueHHoe CPEOHEEC U HU2XKE
Senior high school and above 20 (17.9) 92 (82.1) 112 (100)  0.006° 0.004** 2.442 (1.328—4.489)
3aKOHUEHHOE Cpe/IHEe U BhILlE
Occupation category: / [Ipodeccus:
Unemployed / Be3pa6oTHbiit 45 (25.6) 131 (74.4) 176 (100) 0.251 — —
Employed / Pa6oraromumit 18 (30.0) 42 (70.0) 60 (100) 0.251 — —

Note: * Results of Logistic Regression Step 1 analysis; ** Results of Logistic Regression Step 2 analysis; *** Results of Logistic Regression Step
3 analysis; # value p-value <0.25 was entered into the Logistic Regression Step 1 analysis; b Hosmer & Lemeshow test, % 5.370, p-value: 0.068.

IIlpuMeuaHue. ¥ — pe3yabTaThl JOTUCTUYECKOTO PETPECCMOHHOTO aHajiu3a Ha TEpBOM 3Tare; ** — pes3yabTaThl JIOTUCTUIECKOTO
pPEerpecCMOHHOrO aHajiM3a Ha BTOPOM 3Tame; *** — pe3ynbTaThl JOIMCTUYECKOTO PErpecCCMOHHOIO aHajiu3a Ha TpeTbeM atarne; @ — p < 0.25
BBEIICHO Ha IEPBOM 3Tarle JJOTUCTUYECKOTO PErpecCUOHHOrO0 aHanu3a; ® — kpurepuit Xocmepa — Jlemerena, x2: 5,370, snauenue p: 0,068.

Gigiena i Sanitariya / HYGIENE & SANITATION, RUSSIAN JOURNAL ¢ Volume 105 ¢ Issue 3 * 2026 237



TUTMEHA OKPYXAIOLLEM CPELbI

https://doi.org/10.47470/0016-9900-2026-105-3-230-240

OpurnHanbHas cratbst

Table 10 / Tadbnauma 10

Relationship between Mosquito Larva Control Behavior and the Presence of Larvae
B3aumocss3b MeXay crocooaMu JIMKBUJAIUA TUHYMHOK KOMApOB U HAJIHYHEM JIHYHHOK

Bivariate Analysis / IByxcdakropubiii anamu3 Multivariate Analysis / MuorogakropHblii ananmus
Mosquito Larval Control Behavior Larval Presence, abs. (%) | prequency, ? 0dds Ratio (95% CI)*
Hamuune iamiok, ade. (%) | abs. (%) Logistic Regression
Cnioco0bl YHHUTOKEHHs THYHHOK F 0% gistic Regressi OTHOWIEHHE MARCOB
Present absent Yacrora, JlorncTryeckas (95% JTH)®
Ectb abe. (%) perpeccust

Frequency of Landfill Inspection:
YacToTa MpoBepOK CBAJIKU:

< 1 week once / pexe 1 pasza B Hel 56 (38.1) 91(61.9) 147 (100) 0.041° 0.077%** 1.634 (0.949—-2.813)

once a week / yaie 1 pasa B Hen 46 (51.7) 43 (48.3)  89(100) 0.041° 0.077%** 1.634 (0.949—-2.813)
Use Larvicide: / [IpumeHeHue J1aBPULIMIOB:

Use / Tpumenstiorcst 60 (53.6) 52 (46.4) 112(100) 0.004° 0.004*** 0.461 (0.271-0.783)

Do not use / He mpumMeHsioTcst 42 (33.9) 82 (66.1) 124 (100) 0.004° 0.004*** 0.461 (0.271-0.783)
Frequency of Draining Landfills:
IMeproanIHOCTD OCYIIEHUS CBATIOK:

< 1 week once / pexe 1 paza B Hell 72 (42.4) 98 (57.6) 170 (100) 0.081? 0.109** 0.447 (0.167—1.197)

once a week / yaie 1 pasa B Hen 30 (45.5) 36 (54.5) 66 (100) 0.081° 0.109** 0.447 (0.167—1.197)
How to Drain a Landfill: / CriocoGbl ipeHrpoBaHust:

Just draining without brushing wall 21 (33.3) 42(66.7)  63(100) 0.089° 0.238* 1.474 (0.774—2.808)

Tonbko ApeHupoBaHue 6€3 OYUCTKU CTEHOK

Draining and brushing wall 81 (46.8) 92(53.2) 173 (100) 0.089* 0.238* 1.474 (0.774—2.808)

ﬂpCHMpOBaHI/IC 1 OYMCTKa CTEHOK

N ote: * Results of Logistic Regression Step 1 analysis; ** Results of Logistic Regression Step 2 analysis; *** Results of Logistic Regression Step
3 analysis; ® value p-value <0.25 was entered into the Logistic Regression Step 1 analysis; b Hosmer & Lemeshow test, x% 1.185, p-value: 0.553.

[IpuMeuyaHue. ¥ — pe3yjabTaThl JIOTMCTUYECKOTO PETPECCMOHHOrO aHajiM3a Ha IEepBOM 3Tare; ** — pesyabTaThl JIOTUCTHYECKOTO
PErpecCMOHHOIO aHalu3a Ha BTOPOM 3Tarie; *** — pe3ynbTaThl JOTMCTUYECKOTO PETPECCUOHHOTO aHalin3a Ha TpeTbeM 3Tame; * — p < 0.25
BBEJIEHO Ha MEPBOM 3Tarle JOTMCTUYECKOTO PErpecCHOHHOro aHanu3a; ® — kpurepuit Xocmepa — Jlemeinesa, x2 1,185, 3nauenue p: 0,553.

Discussion

Larval control behavior represents a fundamental component
in vector management and dengue fever prevention efforts.
Various national programs worldwide have incorporated larval
control as a central element of their dengue fever control
strategies. In Guatemala, social and behavioral change campaigns
emphasize weekly cleaning and proper covering of water storage
containers [15].The Philippines implements the 4S Campaign,
which includes searching for and eliminating breeding sites, using
personal protective measures, seeking early medical consultation
for persistent fever, and avoiding indiscriminate fogging [16]. In
Indonesia, the program initially known as 3M Plus has evolved
into 4M Plus, incorporating physical larval control methods:
draining and scrubbing water tanks, covering household water
containers, burying discarded items that may collect water, and
monitoring for larval presence — supplemented by additional
measures such as larvicide application, insecticide use, and
biological control methods [17]

The comprehensive implementation of 4M Plus in Bali
Province, known as the SIGAP strategy, has successfully reduced
dengue fever cases through regional policies that promote
awareness of 4M Plus principles, integrated dengue fever
information services, use of natural insecticides and larvicides,
vector surveillance reporting, and weekly monitoring Adnyana
& Surya, 2023). However, larval control efforts, particularly
regular monitoring of water storage containers, face significant
challenges due to the need for sustained behavioral change and
broad community participation. Given the global increase in
dengue fever incidence, some researchers recommend focusing
control efforts on the most productive breeding sites rather than
all water-holding containers, potentially offering a more time-
and cost-effective strategy [18]. In the Indonesian context,
bathroom water tanks represent particularly high-risk breeding

sites due to common practices of maintaining standing water for
extended periods and inadequate cleaning methods that often
omit scrubbing the container surfaces [19].

The current study found persistently high risks of larval
presence in water storage containers, with many respondents
inspecting containers less frequently than the recommended
weekly interval — crucial for interrupting the mosquito life cycle
[17,20]. While knowledge about proper cleaning methods appears
adequate, as evidenced by widespread scrubbing practices,
adoption of larvicides remains low (only 10.2% weekly users),
indicating poor uptake of this simple vector control technology.
Chemical control methods, particularly temephos-based larvicides
(“Abate”), remain important for suppressing larval populations
and reducing disease transmission [17].

The study revealed significant associations between
demographic factors and larval control behaviors. Higher
education levels correlated with better container inspection
practices, while adults aged 16—49 demonstrated more frequent
weekly inspections compared to those >50 years old — findings
that contrast with some previous studies [21, 22]. Older adults
(50—82 years) showed greater larvicide use (56.9%), likely due to
physical limitations that make this method more practical than
manual cleaning (39.4% in younger adults). However, larvicide
use requires careful consideration of water usage purposes and
potential insecticide resistance, necessitating rotation strategies
like those implemented in Rio de Janeiro combining chemical
and biological (Bacillus thuringiensis) larvicides [18]. Resistance
issues, such as temephos-resistant strains identified in Laos,
highlight the need for alternative agents like Bti and diflubenzuron
[23]. Local solutions like Bali’s Legiayu incense, derived from
natural materials, demonstrate promising larvicidal effects against
Aedes aegypti with no observed mammalian toxicity [24].

Comprehensive larval control requires integrated approaches
combining multiple methods. Monte Verde’s success in eliminating
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Aedes aegypti production through biological control (copepods,
turtles, tilapia), physical methods (container scrubbing/covering),
and limited but strategic use of environmentally-friendly
larvicides demonstrates the effectiveness of community-led, 100%
coverage monitoring systems [25]. Sustainable control depends on
continuous health promotion, local leadership engagement, and
interventions adapted to community contexts while addressing
social barriers [26].

Conclusion

This study reveals critical insights into dengue fever
vector control in Banjarmasin, Indonesia, demonstrating that
sociodemographic factors significantly influence larval control
behaviors. While 61% of respondents inspected water containers
weekly and 69.1% practiced weekly drainage, only 10.2% used
larvicides regularly. Higher education levels were strongly

associated with proper drainage methods (OR=2.442, p=0.006),
while younger individuals (16—49 years) conducted more frequent
inspections (OR=1.912, p=0.017). Crucially, larvicide use showed
a protective effect against larval presence (OR=0.461, p=0.004),
underscoring its importance despite low adoption rates (52.5%
non-users). These findings highlight the need for targeted
interventions: education campaigns to improve proper container
management, age-specific approaches promoting larvicides
among older adults and regular inspections among youth, and
community-based programs to increase larvicide accessibility
and acceptance. The study emphasizes that integrating these
sociodemographic considerations into dengue fever control
strategies could significantly enhance their effectiveness in urban
endemic areas, potentially reducing Aedes aegypti infestation
rates and dengue fever transmission. Future efforts should focus
on overcoming behavioral barriers and sustaining community
engagement in vector control practices.
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