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Abstract. Household wastewater management is an important component of environmental sanitation
because inappropriate disposal may contribute to environmental pollution and health risks. Community-
Based Total Sanitation (STBM) Pillar V focuses on the safe management of household wastewater.
Based on STBM verification data from 2025, the implementation of STBM Pillar V in Bongkaran
Urban Village, within the working area of Perak Timur Community Health Center, Surabaya City,
remained low. This condition indicates the need to examine behavioral factors related to household
wastewater management. This study aimed to analyze the relationship between behavioral factors based
on Snehandu B. Kar’s Theory and the implementation of STBM Pillar V in Bongkaran Urban Village.
An analytical observational study with a cross-sectional approach was conducted among 98 households
selected using simple random sampling. Data were collected through interviews using a structured
guestionnaire and analyzed using the Chi-Square test at a significance level of 5% (a=0.05). The results
showed significant relationships between behavior intention (p<0.001), social support (p<0.001),
accessibility of information (p=0.001), personal autonomy (p=0.001), and action situation (p=0.005)
and the implementation of STBM Pillar V. The five behavioral components of Snehandu B. Kar’s
Theory were associated with the implementation of household wastewater management. Improving the
implementation of STBM Pillar V requires attention to behavioral intention, social support, access to
information, household decision-making capacity, and conditions that enable action.

Keywords: Community-Based Total Sanitation; household wastewater; behavior; Snehandu B. Kar;
environmental health

INTRODUCTION

Sanitation is an important component of public health and environmental protection. Inadequate
sanitation can contribute to environmental contamination and the transmission of infectious diseases.
Globally, household wastewater remains an important sanitation concern; in 2022, approximately 42%
of household wastewater was not safely treated before discharge.(1) Safe sanitation and wastewater
management are therefore important to protect human health and reduce environmental risks.(2)

In Indonesia, Community-Based Total Sanitation (STBM) is implemented as an approach to
promote hygienic and sanitary behavior through five pillars. The fifth pillar focuses on household
wastewater management, including the proper collection, disposal, and management of wastewater
generated from household activities.(3) Household wastewater management is important because
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inadequately managed wastewater may contribute to environmental contamination and deterioration of
sanitation conditions.(2) The Indonesian Ministry of Health also includes household wastewater
management as one of the components assessed in STBM implementation.(3)

The implementation of STBM Pillar V is not determined solely by the availability of sanitation
facilities but also involves household behavior. Behavioral factors may influence whether households
are willing and able to adopt appropriate wastewater management practices. Snehandu B. Kar’s Theory
provides a psychosocial framework for understanding health behavior through five components:
behavior intention, social support, accessibility of means for action, personal autonomy, and action
situation.(4) Previous research by Cahyani and Widati also examined behavior intention, personal
autonomy, accessibility of information, and social support as behavioral factors related to health
behavior, demonstrating the application of Kar’s framework in behavioral research.(5)

Previous studies have examined household wastewater management from several perspectives,
including greywater characteristics,(6) household wastewater sewerage ownership,(8) community
participation in wastewater infrastructure management,(8) greywater treatment and domestic
wastewater distribution systems,(9) community willingness to participate in wastewater
management,(10) household wastewater disposal and water quality,(11) factors related to household
wastewater sewerage ownership,(12) household wastewater management facilities and community
education,(13) factors associated with household wastewater channels,(14) and education related to
household wastewater management and environmental sanitation.(15) However, studies specifically
examining household wastewater management within the framework of Snehandu B. Kar’s Theory,
particularly at the urban village level, remain limited.

Based on STBM verification data from 2025, the implementation of STBM Pillar V in the
working area of Perak Timur Community Health Center remained below the expected level. Bongkaran
Urban Village was one of the areas with a relatively low level of household wastewater management
implementation. This condition indicates that household wastewater management remains a challenge
and requires attention to behavioral factors that may be associated with its implementation.

Therefore, empirical evidence regarding the relationship between behavioral factors and the
implementation of STBM Pillar V is needed. Such evidence may provide a basis for developing health
promotion and community empowerment approaches that are relevant to household wastewater
management.

This study aimed to analyze the relationship between behavioral factors based on Snehandu B.
Kar’s Theory, consisting of behavior intention, social support, accessibility of information, personal
autonomy, and action situation, and the implementation of STBM Pillar V for household wastewater
management in Bongkaran Urban Village, within the working area of Perak Timur Community Health
Center, Surabaya City.

METHODS
Study Design and Setting

This study used an analytical observational design with a cross-sectional approach. The study
was conducted in Bongkaran Urban Village, within the working area of Perak Timur Community Health
Center, Surabaya City, East Java, Indonesia, in 2026. The study aimed to analyze behavioral factors
associated with the implementation of STBM Pillar V for household wastewater management based on
Snehandu B. Kar’s Theory.
Population and Sample

The study population consisted of 3,815 households in Bongkaran Urban Village. The sample
size was determined using the Slovin formula with a 10% margin of error, resulting in a sample of 98
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households. Respondents were selected using simple random sampling. The respondents were
household heads or household members who were knowledgeable about household wastewater
management.

Variables and Operational Definitions

The dependent variable was the implementation of STBM Pillar V for household wastewater
management. Implementation was assessed using five yes/no items. Households were categorized as
implementing STBM Pillar V when they obtained a score of >4 and as not implementing when they
obtained a score of <4.

The independent variables were behavior intention, social support, accessibility of information,
personal autonomy, and action situation, based on the components of Snehandu B. Kar’s Theory.(4)
Behavior intention was measured using seven Likert-scale items and categorized as intention when the
score was >17 and no intention when the score was <17. Social support was measured using eight yes/no
items and categorized as support when the score was >4 and no support when the score was <4.
Accessibility of information was measured using seven yes/no items and categorized as available when
the score was >3 and not available when the score was <3. Personal autonomy was measured using six
Likert-scale items and categorized as favorable when the score was >14 and less favorable when the
score was <14. Action situation was measured using six yes/no items and categorized as enabling when
the score was >3 and not enabling when the score was <3.

Validity and Reliability

The validity of the questionnaire was assessed using a two-tailed bivariate Pearson correlation
test at a significance level of 0.05. Based on 30 respondents included in the validity testing, the critical
correlation value was 0.361. All questionnaire items had correlation coefficients greater than 0.361 and
were therefore considered valid.

The reliability of the questionnaire was assessed using Cronbach’s alpha. The Cronbach’s alpha
coefficients were 0.837 for behavior intention (7 items), 0.792 for social support (8 items), 0.854 for
accessibility of information (7 items), 0.819 for personal autonomy (6 items), and 0.819 for action
situation (6 items). These results indicated acceptable internal consistency of the instruments.

Data Analysis

Data were analyzed using IBM SPSS Statistics. Univariate analysis was used to describe the
distribution of each study variable. Bivariate analysis was performed using the Chi-Square test to
examine the association between each behavioral factor and the implementation of STBM Pillar V.
Statistical significance was determined at a=0.05.

Ethical Considerations

This study received an ethical eligibility decision from the Ethics Committee of Poltekkes
Kemenkes Surabaya (KEPK Poltekkes Kemenkes Surabaya), with ethical document number
00571/EE/2026/0067223578, dated 16 June 2026. The study was classified as exempted from further
ethical review and was declared ethically eligible.

RESULT
A total of 98 households participated in this study. The results are presented to describe household

wastewater management, the implementation of STBM Pillar V, the distribution of behavioral factors
based on Snehandu B. Kar’s Theory, and the associations between the behavioral factors and STBM
Pillar V implementation.

Implementation of STBM Pillar V
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The overall implementation of STBM Pillar V was assessed using five items. Households
obtaining a score of >4 were categorized as implementing STBM Pillar V, whereas households
obtaining a score of <4 were categorized as not implementing.

Table 1. Implementation of STBM Pillar V for Household Wastewater Management in
Bongkaran Urban Village

Category Frequency (n) Percentage (%)
Not Implementing 52 53,1%
Implementing 46 46,9%
Total 98 100%

Source: Primary Data

The majority of households in Bongkaran Urban Village were categorized as not implementing
STBM Pillar V, comprising 52 households (53.1%), while 46 households (46.9%) were categorized as
implementing. These findings indicate that the implementation of household wastewater management
remains suboptimal in the study area.

Behavioral Factors According to Snehandu B. Kar’s Theory

Five behavioral components based on Snehandu B. Kar’s Theory were assessed: behavior
intention, social support, accessibility of information, personal autonomy, and action situation.(4)

Table 2. Behavioral Factors According to Snehandu B. Kar’s Theory in Bongkaran Urban

Village

Variable Frequency Percentage
Behavior Intention
No Intention 22 22.4%
Intention 76 77.6%
Social Support
No Support 26 26.5%
Support Available 72 73.5%
Accessibility of Information
Not Available 59 60.2%
Available 39 39.8%
Personal Autonomy
Not Favorable 21 21.4%
Favorable 77 78.6%
Action Situation
Not Enabling 55 56.1%
Enabling 43 43.9%

Source: Primary Data

Most respondents were categorized as having behavior intention, with 76 respondents (77.6%).
Regarding social support, 72 respondents (73.5%) reported receiving social support. For accessibility
of information, 59 respondents (60.2%) were categorized as having information that was not available,
while 39 respondents (39.8%) were categorized as having available information. Furthermore, 77
respondents (78.6%) were categorized as having favorable personal autonomy. Regarding action
situation, 55 respondents (56.1%) were categorized as being in a non-enabling situation.

Bivariate Analysis of Behavioral Factors and the Implementation of STBM Pillar V
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Bivariate analysis was conducted to examine the association between the five behavioral
components based on Snehandu B. Kar’s Theory and the implementation of STBM Pillar V for
household wastewater management. The analysis was performed using the Chi-square test with a

significance level of 0.05. The results are presented in Table 3.

Table 3. Association Between Behavioral Factors and the Implementation of STBM Pillar V

Not

. . Implementing Total n p- Crude OR
Variable Category Impllqer(rc:/ir)ltmg n (%) (%) value  (95% CI)
_No 51 (95.50%) 1 (4.5%) 22 <0.001 ??? '5198—
Behavior intention ' ' (22.4%) ' 23;8 61)
Intention 76 :
Intention 31 (40.8%) 45 (59.2%) (77.6%) Reference
No social 26 11.37
0, 0, _
Social support 23 (88.5%) 3 (11.5%) (26.5%) <0.001 513113%)
Support Social 72 .
0, 0,
support 29 (40.3%) 43 (59.7%) (73.5%) Reference
o Not 59 3.90 (1.66—
?fCCESSIbIIIty available 39 (66.1%) 20 (33.9%) (60.2%) 0.001 9.19)
Information  Available 13 (33.3%) 26 (66.7%) ?39 &%) Reference
Not . 0 21 7.59 (2.06—
Personal favorable 18 (85.7%) 3 (14.3%) (21.4%) 0.001 27.91)
AUtONOMY o orable 34 (44.2%) 43 (55.8%) (7778 &%) Reference
Not 0 0 55 3.20 (1.39-
Action enabling 20 (65-5%) 19(345%) 5619 0005 75y
Situation Enabling 16 (37.2%) 27 (62.8%) ?53 %) Reference

Source: Primary Data

The bivariate analysis showed statistically significant associations between all five behavioral
components and the implementation of STBM Pillar V for household wastewater management
(p<0.05). For behavior intention, the proportion of implementation was 59.2% among respondents with
intention, compared with 4.5% among those with no intention (p<0.001). For social support,
implementation was observed in 59.7% of respondents who received support and 11.5% of those who
did not receive support (p<0.001).

Regarding accessibility of information, 66.7% of respondents with available information
implemented household wastewater management, compared with 33.9% among those without available
information (p=0.001). For personal autonomy, implementation was observed in 55.8% of respondents
with Favorable and 14.3% among those with not favorable (p=0.001). Similarly, implementation
occurred in 62.8% of respondents in an enabling action situation, compared with 34.5% among those
in a non-enabling situation (p=0.005).

DISCUSSION

Implementation of Household Wastewater Management in Bongkaran Urban Village
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The implementation of STBM Pillar V for household wastewater management in Bongkaran
Urban Village was still suboptimal, with 53.1% of households categorized as not implementing
appropriate household wastewater management. This finding indicates that household wastewater
management remains a challenge at the household level. Household wastewater management is not
determined solely by the availability of sanitation facilities but may also be related to behavioral and
environmental conditions. Therefore, efforts to improve STBM Pillar V implementation need to
consider both household behavioral factors and the conditions that support households in carrying out
appropriate wastewater management practices.

Household wastewater characteristics may vary according to the sources of domestic activities.
Khotimah et al. reported differences in the characteristics of household greywater according to its source
(6). In addition, Arsanata and Paweneng reported an association between household wastewater
sewerage ownership and household and environmental factors (8). These findings support the
importance of considering both behavioral and environmental aspects in household wastewater
management. In the context of Bongkaran Urban Village, the implementation of STBM Pillar V
therefore requires not only behavioral improvement but also adequate wastewater management facilities
and environmental conditions.

Behavioral Factors According to Snehandu B. Kar's Theory

The results showed that all five behavioral components based on Snehandu B. Kar’s Theory
behavior intention, social support, accessibility of information, personal autonomy, and action situation
were significantly associated with the implementation of STBM Pillar V. Snehandu B. Kar’s Theory
provides a psychosocial framework for understanding health behavior through behavioral intention,
social support, accessibility of means for action, personal autonomy, and action situation (4). In this
study, the theoretical component of accessibility of means for action was operationalized as accessibility
of information. These components provide a framework for understanding why individuals may or may
not translate health-related intentions into actual behavior.

Behavior Intention

Behavior intention was significantly associated with the implementation of STBM Pillar V
(p<0.001). Most respondents (77.6%) were categorized as having an intention to implement appropriate
household wastewater management. Among respondents with an intention, 59.2% implemented
appropriate wastewater management, whereas only 4.5% of respondents without intention implemented
it.

This finding is consistent with Snehandu B. Kar’s Theory, in which behavior intention represents
an individual's intention to undertake health-related action (4). Cahyani and Widati also examined
behavior intention as one of the behavioral components related to health behavior (5). Although their
study focused on compliance with the use of personal protective equipment rather than household
wastewater management, their findings provide supporting evidence for considering behavioral
intention when examining health-related behavior.

In the context of STBM Pillar V, strengthening household intention should therefore be
accompanied by health promotion that provides clear information about the benefits and risks associated
with household wastewater management. However, intention alone may not be sufficient to produce
appropriate behavior when households face limitations in information, social support, autonomy, or
enabling environmental conditions.

Social Support
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Social support was significantly associated with the implementation of STBM Pillar V (p<0.001).
Most respondents (73.5%) reported having social support. The proportion of implementation was higher
among respondents who received social support (59.7%) than among those who did not (11.5%).

This finding is consistent with Snehandu B. Kar’s Theory, which identifies social support as one
of the factors associated with health behavior (4). Cahyani and Widati also included social support as
one of the behavioral components examined in relation to health behavior (5). In addition, Hidayat et
al. emphasized the importance of community participation in the management of wastewater
infrastructure (8). Community involvement can provide practical support, encourage participation, and
strengthen collective responsibility for maintaining sanitation facilities and wastewater management
systems.

Therefore, efforts to improve STBM Pillar V implementation should not rely solely on individual
households. Family involvement and community participation should also be strengthened. Health
workers and community health cadres can facilitate discussions, provide assistance, and encourage
households to participate in collective wastewater management activities.

Accessibility of Information

Accessibility of information was significantly associated with the implementation of STBM
Pillar V (p=0.001). In the univariate results, 60.2% of respondents were categorized as having
information that was not available.

Information about appropriate household wastewater management can help households
understand the potential environmental consequences of improper wastewater disposal and the practices
required to manage wastewater safely. The theoretical component of accessibility of means for action
in Snehandu B. Kar’s Theory was operationalized in this study as accessibility of information (4).
Cahyani and Widati also examined accessibility of information as a component associated with health
behavior (5).

The findings suggest that providing relevant information should be an important component of
STBM Pillar V implementation. Information should be delivered through communication channels that
are accessible and understandable to the community. Health workers, cadres, and local authorities can
provide practical information concerning wastewater disposal, wastewater drainage, maintenance of
wastewater facilities, and the environmental consequences of inappropriate wastewater disposal.
Improving access to relevant information may help households understand not only what should be
done but also why appropriate wastewater management is necessary.

Personal Autonomy

Personal autonomy was significantly associated with the implementation of STBM Pillar V
(p=0.001). Most respondents (78.6%) had favorable personal autonomy. Among respondents with
favorable personal autonomy, 55.8% implemented appropriate household wastewater management,
compared with 14.3% among those with less favorable personal autonomy.

Personal autonomy refers to the ability of individuals to make decisions and take action
concerning their health-related behavior. In household wastewater management, autonomy may provide
household members with an opportunity to determine and implement wastewater management practices
according to their household circumstances.

This finding is consistent with Snehandu B. Kar’s Theory, which identifies personal autonomy
as one of the components associated with health behavior (4). Cahyani and Widati also included
personal autonomy as a behavioral component in their analysis of health-related behavior (5). The
similarity of the behavioral components examined in the two studies supports the relevance of personal
autonomy as a factor to consider when interpreting health behavior.
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In relation to STBM Pillar V, household empowerment is therefore important. Households need
sufficient opportunity to participate in decisions concerning wastewater management and to determine
appropriate actions based on their environmental and household conditions. Nevertheless, autonomy
should be accompanied by adequate information, social support, and enabling conditions so that
household decisions can be translated into appropriate wastewater management practices.

Action Situation

Action situation was significantly associated with the implementation of STBM Pillar V
(p=0.005). In this study, 56.1% of respondents were categorized as being in a non-enabling action
situation. Among respondents in an enabling action situation, 62.8% implemented appropriate
wastewater management, compared with 34.5% among those in a non-enabling situation.

The concept of action situation in Snehandu B. Kar’s Theory emphasizes the importance of
conditions that enable or hinder individuals from carrying out health-related actions (4). In the context
of household wastewater management, such conditions may include the availability and condition of
wastewater drainage facilities, the physical environment surrounding the household, and opportunities
for community participation.

Arsanata and Paweneng reported an association between household wastewater sewerage
management and household and environmental factors (8). Hidayat et al. also highlighted the
importance of community participation in wastewater infrastructure management (8). These findings
support the interpretation that behavioral change cannot be separated from the conditions in which
households are expected to act.

Therefore, interventions to improve STBM Pillar V should include efforts to create enabling
conditions at the household and community levels. Providing or improving wastewater drainage
facilities, maintaining existing infrastructure, and strengthening community participation may help
households translate their intentions into actual wastewater management practices.

Overall Interpretation

Overall, the findings demonstrate that the implementation of STBM Pillar V is related to multiple
behavioral components rather than a single factor. Behavior intention and personal autonomy represent
individual-level components, while social support, accessibility of information, and action situation
reflect important social, informational, and environmental conditions. This is consistent with the
conceptual framework of Snehandu B. Kar's Theory, which views health behavior as being associated
with intention, social support, information accessibility, personal autonomy, and situations that enable
action.

The findings also indicate that interventions aimed at improving household wastewater
management should be implemented comprehensively. Health education can be used to strengthen
behavioral intention and improve access to information, while family and community involvement can
strengthen social support. At the same time, household empowerment can strengthen personal
autonomy, and improvements in environmental conditions and sanitation facilities can create situations
that enable households to act.

However, because this study used a cross-sectional design, the observed associations should not
be interpreted as causal relationships. The findings describe the relationship between the behavioral
factors and the implementation of STBM Pillar V at the time of the study. Further studies using
longitudinal or intervention designs may be needed to examine whether changes in these behavioral
factors lead to improvements in household wastewater management practices.

CONCLUSION
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The implementation of STBM Pillar V for household wastewater management in Bongkaran
Urban Village, Surabaya City, in 2026 remains suboptimal. Behavioral factors based on Snehandu B.
Kar’s Theory, comprising behavior intention, social support, accessibility of information, personal
autonomy, and action situation, were significantly associated with the implementation of STBM Pillar
V. The findings indicate that household wastewater management is associated with intention to take
action, social support, access to information, household decision-making capacity, and conditions that
enable action. Improving the implementation of STBM Pillar V therefore requires an integrated
approach that addresses individual, social, informational, and environmental factors.
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