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ABSTRACT

Knowledge and attitudes among food handlers are assumed to influence their behavioral practices in implementing food hygiene and sanitation.
However, in real settings, hygienic behavior does not always align with the level of knowledge and attitudes possessed by individuals. This study
aimed to analyze the relationship between knowledge and attitudes and the hygiene-sanitation behavior of food handlers operating around Muhadi
Setiabudi University. An analytical observational method with a cross-sectional design was employed. The study involved 59 food handlers
selected through purposive sampling. Data were collected using questionnaires and observation sheets, and subsequently analyzed using the
Chi-square test. The findings indicate that 26 respondents (44.1%) had good knowledge, while 33 respondents (55.9%) demonstrated poor
knowledge. A total of 54 respondents (91.5%) exhibited positive attitudes, whereas 5 respondents (8.5%) showed negative attitudes. Good
hygiene-sanitation behavior was observed in 26 respondents (44.1%), while 33 respondents (55.9%) displayed poor behavior. The Chi-square
analysis revealed no significant association between knowledge and behavior (p = 0.809), nor between attitudes and behavior (p = 0.848). The
study concludes that knowledge and attitudes are not significantly related to hygiene-sanitation behavior among food handlers, suggesting the
need for more comprehensive and context-specific intervention strategies.
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INTRODUCTION

Food safety is a critical public-health concern that directly affects population well-being and everyday quality of life. In Indonesia, food-borne
poisoning remains relatively common, particularly those originating from ready-to-eat foods and meals prepared outside the household. According
to the 2023 report of the National Agency of Drug and Food Control (BPOM), approximately 31% of all documented food-poisoning incidents
occurred within educational environments, including eateries surrounding campus areas. This pattern indicates that food establishments serving
students continue to represent vulnerable points within the national food-safety system, especially when hygiene and sanitation management are
not optimally implemented. Hygiene and sanitation constitute essential components of the food-service chain, encompassing raw-material
selection, food processing, and final serving. Each stage carries inherent risks of cross-contamination that may endanger consumers if not properly
controlled. Food handlers serve as the frontline actors responsible for ensuring food safety, and their behaviors are strongly shaped by their level
of knowledge and attitudes toward hygienic practices. Nevertheless, numerous studies have documented persistent shortcomings in hygiene
practices in real settings, ranging from inadequate handwashing to improper food-storage procedures [1,2]. These findings raise concerns about
the effectiveness of existing monitoring systems and educational efforts aimed at improving food-handler compliance.

Several empirical studies have demonstrated that food handlers’ knowledge and attitudes exert significant influence on their behavioral
adherence to hygiene and sanitation standards. For instance, food handlers with negative attitudes toward hygiene practices were found to have
a 6.5-fold higher likelihood of committing sanitation violations compared with those who held positive attitudes [3]. Despite such evidence, gaps
remain in understanding how knowledge and attitudes interact to shape hygienic behavior simultaneously, particularly within informal food-service
settings such as small food stalls around university campuses.

A notable research gap also exists in the local context, where few studies have explored the relationships among these variables in small food
establishments serving students. Most prior research has focused on large restaurants or industrial catering services. In contrast, campus-area
food stalls constitute primary consumption sites for students and academic staff, making them strategic locations for hygiene-improvement
interventions. The limited availability of context-specific data further complicates the development of evidence-based policies for food-safety
oversight in educational environments. Universitas Muhadi Setiabudi (UMUS) in Brebes, Central Java, is surrounded by at least 142 food stalls
identified by the Brebes Office of Cooperatives, Micro Enterprises, and Trade. Preliminary observations indicate that most of these culinary
businesses have not yet met ideal hygiene—sanitation standards. This environment represents a critical setting for investigation, given the high
level of interaction between the academic community and these food establishments. Therefore, it is essential to conduct research that examines
the relationship between knowledge and attitudes and the hygiene-sanitation behavior of food handlers operating in food stalls around UMUS.

The primary objective of this study is to empirically analyze the relationship between knowledge, attitudes, and food-handler behavior in the
implementation of hygiene and sanitation practices in food stalls surrounding Universitas Muhadi Setiabudi. This study is expected to contribute
theoretically by expanding the behavioral literature on food handlers in informal sectors and to offer practical implications in the form of policy
recommendations or training programs aimed at improving food-safety quality. The findings may also serve as a foundation for more effective and
context-specific public-health interventions within campus environments and their surrounding communities.

METHODS

This study employed a quantitative approach with a cross-sectional design, in which measurements of the independent and dependent
variables were conducted simultaneously at a single point in time. The design was selected to examine the relationship between knowledge and
attitudes and the hygiene-sanitation behavior of food handlers working in food stalls surrounding Universitas Muhadi Setiabudi, Brebes, Central
Java. The research was carried out from May to June 2025.

The study population consisted of all food handlers employed in food stalls located around Universitas Muhadi Setiabudi. A purposive sampling
technique was applied, with inclusion criteria comprising: (1) active food handlers directly involved in food preparation or serving; (2) willingness
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to participate, indicated by signing an informed-consent form; and (3) ability to communicate effectively. Exclusion criteria included food handlers
who could not be reached after three consecutive visits or those who were ill during data collection. The sample size was calculated using a
proportion formula for cross-sectional studies with a 95% confidence level and a 5% margin of error. The minimum required sample size was 52
respondents. In practice, 59 respondents met the eligibility criteria, and this number was considered adequate for the intended analyses.

The independent variables in this study were food handlers’ knowledge and attitudes regarding hygiene and sanitation. The dependent variable
was the food handlers’ behavior in applying hygiene—sanitation principles during food preparation and service. Data collection was conducted
using a structured questionnaire consisting of five components: (1) informed-consent form, (2) respondent-characteristics questionnaire, (3)
knowledge questionnaire, (4) attitude questionnaire, and (5) behavior questionnaire. The knowledge questionnaire comprised 15 multiple-choice
items scored 1 for correct answers and 0 for incorrect answers. The attitude questionnaire contained 10 statements rated on a four-point Likert
scale (strongly agree-disagree). The behavior questionnaire included 12 statements assessing daily hygiene—sanitation practices.

The research instruments underwent content-validity assessment through expert judgement by the academic supervisor. Construct validity
was tested using item-total correlation (Pearson Product Moment), with the criterion of r-value > r-table at a significance level of 0.05. All items
met the validity criteria. Reliability testing was conducted using Cronbach’s alpha, yielding coefficients of 0.78 for knowledge, 0.81 for attitudes,
and 0.76 for behavior. All instruments were deemed reliable, as each exceeded the minimum threshold of Cronbach’s alpha > 0.70.

Primary data were obtained through individual interviews using the structured questionnaire. Interviews were conducted during respondents’
break periods, with each session lasting approximately 15-20 minutes. Secondary data were sourced from the Office of Cooperatives, Micro
Enterprises, and Trade of Brebes Regency, specifically regarding the number and distribution of food stalls in the study area.

Data analysis was performed using the Statistical Package for the Social Sciences (SPSS). Univariate analysis was used to describe
respondent characteristics and the distribution of knowledge, attitudes, and behavior in the form of frequencies and percentages. Bivariate analysis
was conducted using the Chi-square (x?) test to determine the relationship between the independent variables (knowledge and attitudes) and the
dependent variable (hygiene—sanitation behavior). The significance level was set at a = 0.05 with a 95% confidence interval. Because no variable
yielded a p-value < 0.25 in the bivariate analysis, multivariate analysis was not performed in this study.

RESULTS

Based on the sex distribution, the majority of food handlers in
this study were male, totaling 35 individuals (59.3%), while female

Table 1. Demographic haracteristics of food handler

food handlers accounted for 24 individuals (40.7%). In terms of | Age Frequency Percentage
age, most respondents were within the 31-40-year range, 17-25 years 5 6.75
comprising 19 individuals (32.2%), followed by those aged above 26-35 years 40 54.6

50 years and those in the 41-50-year category. 36-45 years 29 39.19

From the perspective of educational attainment, the largest
proportion of respondents had completed junior high school
(SMP), totaling 23 individuals (39%). This was followed by senior

Table 2. Relationship between knowledge and hygiene behavior

high school graduates (30.5%), while the remaining respondents Knowledge [Behavior P
ranged from those with no formal education to those with Good Poor
tertiary-level qualifications. Regarding work experience, most Frequency | Percentage | Frequency | Percentage
foo_d h_andlers had been_ emplqyed for less than_lO years, _to_tallng Good 11 423 15 57.7 0.809
33 |nd|V|_duaIs (55_.9%), indicating t_hat the majority were stillin the Poor 15 455 18 545
early to intermediate stages of their professional experience.
Interms of income, 55.9% of respondents earned wages below _ _ . : .
the regional minimum wage (UMR), whereas 44.1% earned wages Table 3. Relationship between attitude and hygiene behavior
equal to or above the UMR. These findings suggest that most : :
respondents fall within the lower-income category. Attitude | Behavior p
The relationship between food handlers’ hygiene knowledge Good Poor
and their hygiene behavior in food stalls around Universitas Frequency | Percentage | Frequency | Percentage
Muhadi Setiabudi is presented in Table 2. Based on the analysis ~ |Positive |24 44.4 30 55.6 0.848
of 59 food handlers, no significant association was found between | Negative |2 40.0 3 60.0

knowledge level and hygiene behavior (p = 0.809 > 0.05).
Although some respondents demonstrated good knowledge, many of them did not exhibit corresponding hygienic practices. This indicates that
knowledge does not necessarily translate into proper hygiene behavior in real-world settings.

Table 3 presents the relationship between attitudes and hygiene behavior. The results indicate no significant association between attitudes
and hygiene behavior among food handlers (p = 0.848 > 0.05). Although the majority of respondents exhibited positive attitudes, only 44.4%
demonstrated corresponding hygienic behavior. This finding suggests that positive attitudes are not always reflected in daily practice, and therefore
the null hypothesis (Ho) cannot be rejected. Based on the results of the bivariate analysis, the knowledge variable yielded a p-value of 0.809,
while the attitude variable produced a p-value of 0.848. Both values are substantially above the significance threshold of 0.05, indicating that
neither knowledge nor attitudes are statistically associated with hygiene behavior among food handlers. Consequently, multivariate analysis was
not conducted, as no variables met the inclusion criterion of p < 0.25.

DISCUSSION

The findings indicate that there is no statistically significant relationship between knowledge and hygiene—sanitation behavior among food
handlers. This result aligns with the study conducted at PT. Ryan Katering Jakarta, which reported that beyond knowledge, other factors such as
attitudes, work experience, and the availability of facilities also influence hygiene behavior among food handlers [4]. These findings suggest that
knowledge alone may not serve as the primary determinant in shaping hygienic practices. A similar conclusion was reported in a recent study in
Aceh, which found no significant association between knowledge and attitudes with hygiene—sanitation practices among food handlers in small
food establishments [16], reinforcing the notion that contextual factors may exert a stronger influence than cognitive aspects alone. Research
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conducted around the ITEKES Cendekia Utama Kudus campus also demonstrated that although some food handlers possessed adequate basic
knowledge, hygiene-sanitation practices were not consistently implemented in daily operations [23].

Nevertheless, the findings of this study differ from those reported in food establishments in Pauh District, Padang City, and in the UNESA
Ketintang Food Court, where significant associations between knowledge and hygiene behavior were observed [5]. These discrepancies may be
attributed to variations in respondents’ demographic characteristics, such as educational level, age, and work experience, as well as differences
in workplace context and the availability of sanitation facilities. A study in Malang City similarly reported a significant relationship between food
handlers’ knowledge and standardized hygiene-sanitation scores, although inconsistencies remained in certain aspects of personal hygiene [20].
Research in Sekayu District also found that knowledge and attitudes were significantly associated with hygiene—sanitation behavior, particularly
when supported by adequate educational backgrounds and the availability of sanitation facilities [18]. These findings collectively suggest that the
effect of knowledge on behavior may become significant when structural factors are sufficiently supportive.

Based on the distribution, most food handlers in this study demonstrated inadequate knowledge regarding food hygiene and sanitation compared
with those who possessed good knowledge. Interview results corroborated this finding, revealing that many respondents lacked comprehensive
understanding of proper hygiene implementation. However, basic knowledge, such as the importance of handwashing before and after food
preparation and the selection of fresh ingredients was relatively well understood. This indicates that while foundational knowledge is present, it has
not been accompanied by more comprehensive and applicable understanding. Similar findings were reported in a study conducted around Poltekkes
Surabaya, which identified a gap between knowledge levels and the implementation of hygiene—sanitation behavior in daily practice [21].

The questionnaire instrument in this study was designed to assess understanding of various aspects of hygiene and sanitation, ranging from
the use of protective attributes to appropriate conduct during food handling. The results showed that comprehension of specific conditions, such
as appropriate actions when food handlers are ill remained low. This highlights a gap between general knowledge and situational application.
Research conducted in food establishments in Anjatan also found a significant relationship between knowledge and hygiene-sanitation practices
[7], suggesting that in certain contexts, knowledge may play a more substantial role.

Although the study at PT. Ryan Katering Jakarta reported a strong correlation between knowledge levels and hygiene—sanitation practices
[4], the present study did not find a significant association. These differences may be influenced by workplace environment, organizational culture,
supervision intensity, and facility availability. Recent research in Jakarta further emphasized that the availability of handwashing facilities, the use
of clean work uniforms, and routine supervision were more strongly associated with personal hygiene behavior than knowledge alone [17]. This
conclusion is reinforced by findings from catering services in Cikarang-Bekasi, which showed that the use of personal protective equipment (PPE)
and supportive workplace facilities were dominant factors shaping hygiene behavior among food handlers [19]. Additionally, limitations in
measuring environmental factors directly and the relatively modest sample size may have influenced the statistical outcomes of this study.

The relationship between attitudes and hygiene behavior in this study was also not statistically significant. Nevertheless, positive attitudes
remain an important predisposing factor that may influence behavior. Previous studies have demonstrated strong correlations between attitudes
and hygiene practices, showing that food handlers with positive attitudes tend to exhibit better hygienic behavior [4]. This finding is supported by
research indicating that attitudes formed through awareness and positive habits can shape work behaviors that promote public health [8].

The most food handlers demonstrated positive attitudes toward the implementation of food hygiene and sanitation. Interview and questionnaire
responses revealed a predominance of “Strongly Agree” and “Agree” selections for statements such as refraining from coughing or spitting in the
kitchen and covering the mouth when sneezing, reflecting high awareness of hygienic principles. These findings are consistent with research
conducted among food handlers in Tapos District, Depok, which reported a relationship between attitudes and personal hygiene behavior [9].

However, these positive attitudes were not fully reflected in all aspects of hygiene practice. The use of protective equipment such as aprons
and masks received “Disagree” responses from some respondents. Additionally, some respondents still approved of touching food directly with
bare hands. These findings indicate a degree of tolerance toward practices that do not meet hygiene standards. Research in Padang Pasir Village
also showed that demographic factors and business-environment conditions contributed differently to hygiene behavior across study locations
[22]. A study in the UNESA Ketintang Food Court similarly reported a significant correlation between positive attitudes and good hygiene behavior
[5], suggesting that contextual factors and variations in field implementation may explain the differing results of the present study.

Negative attitudes toward clearly inappropriate hygiene practices, such as spitting or smoking while handling food were rejected by most
respondents. This reflects the presence of social norms and workplace culture that support hygienic behavior. Research in Adiwerna traditional
market, Tegal, demonstrated that social control plays a substantial role in shaping attitudes toward hygiene practices [10]. Thus, although
respondents’ attitudes were generally positive, further interventions are needed to ensure consistency between attitudes and actual practices.

Field observations revealed that hygienic behavior was relatively good during food serving and delivery stages but remained weak in the use
of protective attributes during food preparation. These findings are similar to research conducted in catering services in Bandung City, which
reported low use of protective equipment during preparation despite good behavior during food delivery [11].

Several studies emphasize that hygienic behavior is complex and influenced by more than knowledge and attitudes. Research at Gandoriah
Beach, Pariaman, found a significant relationship between attitudes and behavior but not between knowledge and behavior [12]. Studies on street
food handlers also reported that poor hygiene behavior was influenced by limited facilities, weak social reinforcement, and indifferent attitudes
toward cleanliness across various food-processing stages [13]. These findings underscore the multidimensional nature of hygienic behavior and
the interplay of multiple influencing factors.

To improve consistency in hygiene—sanitation behavior, the implementation of standard operating procedures (SOPS), regular training, and
systematic supervision is essential. Providing supportive facilities and educating food handlers on the importance of using protective attributes
such as aprons and masks are crucial components of behavior improvement. This approach aligns with research indicating that educational
interventions combined with environmental improvements are effective in enhancing food-safety practices [13].

In quantitative analysis, independent variables are typically selected for multivariate analysis when they have p-values < 0.25 in bivariate
testing [14]. However, in this study, no variables met this criterion, and therefore multivariate analysis was not conducted because the resulting
model would likely be unstable and statistically insignificant. This study reinforces the conclusion that good knowledge and positive attitudes do
not necessarily translate into appropriate hygiene behavior. Similar findings were reported in PT. Ryan Katering Jakarta [4] and in the University
of Andalas canteen, where contextual factors continued to play an important role in shaping behavior despite significant associations between
cognitive variables and practice [15].

Overall, the findings of this study indicate that improving knowledge and attitudes must be accompanied by more comprehensive and
context-specific interventions. Future research is recommended to incorporate environmental variables, workplace culture, supervision quality,
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and facility availability. A mixed-methods approach combining quantitative and qualitative techniques may also provide a more holistic
understanding of the factors influencing food-handler hygiene and sanitation behavior.

CONCLUSION

This study demonstrates that there is no statistically significant relationship between knowledge and behavior, nor between attitudes and
behavior, in the implementation of hygiene and sanitation practices among food handlers working in food stalls around Universitas Muhadi
Setiabudi. Although a portion of the respondents possessed relatively good levels of knowledge and positive attitudes, these cognitive and affective
attributes were not consistently reflected in their hygienic practices.

These findings suggest that hygiene-sanitation behavior is likely shaped by factors beyond cognitive understanding and attitudinal disposition.
Elements such as the work environment, availability of sanitation facilities, supervisory mechanisms, and workplace culture may exert stronger
and more direct influence on daily hygienic practices. Consequently, interventions aimed at improving hygiene-sanitation behavior cannot rely
solely on enhancing knowledge and attitudes. Instead, they must be accompanied by more comprehensive and context-specific approaches that
address structural, environmental, and behavioral determinants simultaneously.
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