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ABSTRACT

This study used a survey-based approach to evaluate personnel's awareness, attitudes, and understanding of medical
waste management and practices at 112 Emergency Health Services (EHS) stations in VVan province. The population
consisted of 446 healthcare professionals working at 48 EHS stations in Van province, and the sample comprised
302 healthcare professionals who voluntarily participated in the survey. A demographic information form and a 5-
point Likert-type Medical Waste Attitudes and Behaviors Scale were used to evaluate the awareness, behavioral,
cognitive, and attention dimensions of healthcare workers. The scale demonstrated high internal consistency. The
awareness dimension's internal consistency coefficient was 0.97, the cognitive sub-dimension's was 0.85, the
behavioral sub-dimension's was 0.88, the attention sub-dimension's was 0.80, and the scale's overall internal
consistency coefficient was 0.97. The results show that healthcare professionals have a high level of awareness
regarding medical waste. However, it was determined that improvements were needed in the behavioral and attention
dimensions. The internal audits should be conducted regularly, and in-service training programs should be
implemented for all healthcare professionals, not just those responsible for medical waste collection.

Keywords: Awareness and attitude level, medical waste, medical waste management, Van, 112 emergency health
services stations

OZET

Bu calisma, Van ilindeki 112 Acil Saglik Hizmetleri (ASH) istasyonunda personelin tibbi atik yonetimi ve
uygulamalarina iligkin farkindaligini, tutumlarmi ve anlayisim1 degerlendirmek igin anket tabanh bir yaklagim
kullanmugtir. Popiilasyon, Van ilindeki 48 ASH istasyonunda ¢alisan 446 saglik ¢alisanindan olusurken, érneklem
ise ankete goniillii olarak katilan 302 saglik ¢alisanindan olusmustur. Saglik ¢alisanlarinin farkindalik, davranissal,
bilissel ve dikkat boyutlarin1 degerlendirmek i¢in demografik bilgi formu ve 5 puanlik Likert tipi Tibbi Atik Tutum
ve Davranis Olgegi kullanilmistir. Olgek yiiksek diizeyde i¢ tutarlilik gostermistir. Farkindalik boyutunun i¢ tutarlilik
katsayis1 0,97, biligsel alt boyutun 0,85, davranigsal alt boyutun 0,88, dikkat alt boyutunun 0,80 ve 6l¢egin genel ig¢
tutarlilik katsayis1 0,97 olarak bulunmustur. Sonuglar, saglik ¢alisanlarinin tibbi atik konusunda yiiksek diizeyde
farkindaliga sahip oldugunu gostermektedir. Bununla birlikte, davramigsal ve dikkat boyutlarinda iyilestirmelere
ihtiyag duyuldugu belirlenmistir. Diizenli olarak i¢ denetimler yapilmali ve sadece tibbi atik toplama sorumlulugu
olanlar degil, tiim saglik ¢alisanlari i¢in hizmet i¢i egitim programlar1 uygulanmalidir.

This work is licensed under a Creative Commons Attribution 4.0 International License (CC BY 4.0).
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Anahtar Kelimeler: Farkindalik ve tutum diizeyi, tibbi atik, tibbi atik yonetimi, Van, 112 acil saglik hizmetleri
istasyonlari

INTRODUCTION

Medical waste is waste generated in healthcare settings and is classified as hazardous waste (Tural, 2024). As
populations grow and technology advances, the health needs of both humans and animals increase, leading to a
proportional rise in medical waste. This situation also involves various risks. Hospitals are among the healthcare
facilities that generate large amounts of medical waste. Therefore, each stage of collection, temporary storage, and
disposal of medical waste requires special care. Medical waste should be collected separately at the source,
temporarily stored, and disposed of after the necessary special procedures are applied (Temel, 2021). Medical waste
poses serious risks to all living things, nature, and ecosystems due to its sharp, piercing, infectious, and disease-
causing properties. Improper management of medical waste can lead to serious health problems for individuals,
primarily due to infectious diseases, but also to various injuries, resulting in multiple infections, workplace accidents,
and occupational diseases. In addition, when medical waste is released into the environment uncontrollably, it poses
serious risks to nature and living things, can be carried through water within the ecosystem, and can return to human
living areas (Akkaya, 2025). Given all these risks, such waste needs to be managed properly (Tural, 2024). Therefore,
healthcare institutions and organizations in Tirkiye are subject to regulations governing the control and management
of medical waste. This regulation outlines policies, required procedures, and implementation principles that prioritize
environmental and human health across all processes, from the production to the disposal of medical waste. In this
respect, raising awareness and educating healthcare workers and the general public about proper medical waste
disposal is crucial (Erarslan, 2023).

Medical waste management is an integral part of the health care delivery system and a vital requirement for
environmental sustainability and public health protection. This is clear from studies on medical waste management
practices in healthcare facilities in Tirkiye. Due to the significant increase in medical waste production observed
during the pandemic, the effectiveness of medical waste management procedures has become even more important.
Furthermore, studies have shown that medical waste management is not only an operational process but also a
strategic one. However, the growing volume of medical waste and the inadequacy of current management practices
highlight the need for more innovative and comprehensive approaches. In this context, studies on medical waste
management emphasize that Al-powered tools and digital monitoring systems, along with ongoing training, are vital
to effective, sustainable management. According to studies, medical waste management procedures in Turkish
healthcare facilities need improvement. Literature studies generally focus on key factors such as awareness, training,
infrastructure adequacy, and the level of knowledge among healthcare professionals. A study by Ulutasdemir et al.
(2020) found that a considerable number of healthcare workers were familiar with medical waste management, and
that female staff had greater awareness of waste management and a better understanding of in-service training than
male staff. The COVID-19 pandemic led to a significant increase in medical waste in healthcare settings, according
to a study by Akcam et al. (2023), underscoring the need for efficient management systems. The study emphasized
the importance of sustainable waste management techniques, especially to mitigate the negative environmental and
human health impacts resulting from the increased waste load caused by the pandemic. Intuitive fuzzy multi-criteria
decision-making techniques were used in a survey by Celik et al. (2023) to identify the hospital in Ttrkiye with the
best medical waste management system. According to the study, infrastructure and qualified personnel in healthcare
facilities are the most decisive factors in the effectiveness of waste management plans. In a study by Uzunlulu et al.
(2022), the level of awareness among health personnel regarding medical waste was found to be moderate to good.
The study results showed that nurses, auxiliary healthcare personnel, and other staff had higher levels of awareness
than doctors, and that laboratory workers had the highest level of knowledge. A study was conducted at Istanbul
University to examine laboratory-scale methods for managing medical waste. According to the analysis by Cetin et
al. (2025), based on questionnaires administered to 304 healthcare workers and a 45-day observation in a
microbiology laboratory, the frequency of training was the best indicator of regulatory compliance (R?=0.72, p<0.01).
The attitudes, knowledge, and practices of healthcare professionals regarding medical waste management were
assessed in two hospitals located in Dhaka, Bangladesh. The results showed that staff at private hospitals were safer,
better informed, and more upbeat than those at public hospitals. Insufficient staffing, limited experience, and
insufficient resources plagued the public hospital's medical waste management. Overall, the medical waste
management procedures and expertise at both hospitals were found to be deficient (Islam et al., 2025).
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Studies across provinces indicate that the primary reason for differences in knowledge and practice levels among
healthcare professionals regarding the separation, transportation, and disposal of medical waste is a lack of in-service
training. Together, these findings from the literature show that, despite being conducted at various scales, research
on medical waste management in Turkiye has a common theme: awareness, training, and knowledge are essential for
effective waste management. Therefore, assessing employees' awareness and knowledge of medical waste
management at 112 EHS stations in Van province and its districts will significantly contribute to both the local
context and comparisons with the national literature.

The purpose of this study was to evaluate medical waste awareness and knowledge among station staff, as well as
the medical waste management procedures at 112 EHS stations in Van Province and its districts. To assess healthcare
workers' awareness and knowledge of medical waste management, online surveys were administered to 112 EHS
stations. The data collected included employees' education, gender, age, length of service, and whether they had
received training in medical waste management. This data was used to identify potential shortcomings and
deficiencies and propose solutions. Furthermore, the survey also determined the medical waste knowledge levels of
physicians, ambulance and emergency care technicians (AECT), and emergency medical technicians (EMT) working
at the stations.

METHODOLOGY
Purpose and type of research

This study examined employees' awareness and attitudes toward medical waste management at 112 EHS stations
across 13 districts of Van province in Tirkiye. The districts and the number of health stations in each district are
shown in Table 1. It analyzed Van Province as an example of medical waste management in public health institutions
and evaluated its environmental impact. Based on the collected data, employees' awareness and attitudes toward
medical waste management at these stations were assessed. The proximity of these stations to the medical waste
management system was evaluated, and recommendations for improvement were provided. The study is cross-
sectional and descriptive.

Table 1. Number of Districts and 112 EHS Stations Participating in The Survey
District Number of stations
Ipekyolu 10
Tusba
Edremit
Bahcesaray
Bagkale
Caldiran
Catak
Ercig
Gevas
Giirpinar
Muradiye
Ozalp
Saray

~
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Universe and sample of the research

The study universe comprised healthcare personnel at 112 EHS Stations in VVan Province, Turkiye. The total number
of active staff was 446, and the sample size was set at 302. The study included 302 healthcare workers (129 women
and 173 men). The average age of participants was 33.11 + 5.65 years. Women had a mean age of 31.40 + 5.51 years,
while men had an average age of 30.90 + 5.76 years. Participants included Emergency Medical Technicians (EMTS),
doctors, and emergency ambulance maintenance technicians (AECTs). To conduct the research, the necessary
approval (Decision No: 30.12.2024-27291) was received from the Van Yuzuncu Yil University Science and
Engineering Sciences Publication Ethics Board. An institutional permit (dated February 14, 2025, and numbered E-
50817530-771-268326296) was obtained from the Van Provincial Health Directorate, where the research was
conducted.

Inclusion and exclusion criteria
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The study sample consisted of healthcare personnel who were actively working during the data collection period,
voluntarily agreed to participate, and completed the survey. The inclusion criteria were: actively working during the
study period, voluntary participation in the study, and completing the questionnaire in full. Exclusion criteria included
those who were not actively working during the study period, those who were pregnant, those who refused to
participate, those on leave during data collection, and participants with incomplete, incorrect, or invalid questionnaire
forms. Previous studies have shown that awareness and practices related to medical waste management may vary by
professional position, workplace exposure level, and participation in the waste treatment process, underscoring the
importance of transparent participant selection (Wang et al., 2025; Cook et al., 2023; Akkajit et al., 2020). In this
context, the study clearly stated inclusion and exclusion criteria to create a methodologically valid sample of
healthcare personnel working at 112 EHS stations.

Data collection tools and data collection

This study involved conducting a Google Forms survey to assess the current status of the medical waste management
system within the scope of the medical waste project at stations affiliated with the VVan 112 Chief Physician's Office
and to understand station personnel's approach. The survey consisted of 15 questions. Before commencing the study,
necessary permissions were obtained from the Van Yuzuncu Yil University Scientific Research Publication Ethics
Board, the Faculty of Science and Engineering, and the Van Provincial Health Directorate. Participants were
informed of their voluntary participation through an informed consent form before taking the survey. The Survey on
Medical Waste Education (Sisman Elevli, 2018), which included sociodemographic data, was created using Google
Forms and distributed to participants between January and May 2025. Multiple-choice questions in the survey were
answered with 1 (Yes), 2 (No), and 3 (Partial). For data analysis, the Medical Waste Attitude Behavior Scale (MAS)
was used (Uskun et al., 2023). The MAS is a 24-item scale with four sub-dimensions, designed for healthcare
professionals to assess medical waste management. It uses a five-point Likert scale ranging from "strongly agree (5
points)" to "strongly disagree (1 point)" (Uskun et al., 2023). The total score ranges from 24 to 120, with higher
scores indicating better knowledge and behaviors related to medical waste management. The scale has a Cronbach'’s
alpha of 0.94 overall, with sub-dimensions showing the following reliability coefficients: Awareness (0.95),
Behavioral (0.87), Cognitive (0.83), and Attention (0.77) (Uskun et al., 2023). The sub-dimensions include
Awareness (11 items: 1, 2, 3,4, 7, 8,9, 10, 11, 12, 13), Behavioral (5 items: 14, 15, 16, 17, 18), and Cognitive (5
items: 5, 6, 19, 20, 21).

The hypotheses of the study are as follows: H1: Awareness levels of employees about medical waste vary by gender;
H2: Awareness levels of employees about medical waste vary by profession; H3: Awareness levels of employees
about medical waste vary by education level; H4: Awareness levels of employees about medical waste vary by age;
H5: Awareness levels of employees about medical waste vary by length of service.

Evaluation of data

The collected data were analyzed using the SPSS statistical software. The statistical analysis included measurements
and the Kolmogorov-Smirnov test. Because the data did not show a normal distribution, nonparametric tests were
employed. The Mann-Whitney U test was used to compare two-level variables, and the Kruskal-Wallis H test was
used to compare more than two groups. To determine which group benefited from the difference obtained in the
Kruskal-Wallis H test, the Mann-Whitney U test was performed. In this study, the significance level was set at
p<0.05. Because the data did not show a normal distribution, nonparametric tests were employed. Additionally,
relevant literature and dissertation studies were reviewed and incorporated during data analysis.

Research limitations

This study is limited to 112 EHS in Van Province. The analysis results are limited only by the sample size and the
level of knowledge among healthcare workers regarding medical waste.

RESULTS AND DISCUSSION

Profile of personnel participating in the survey

The first section includes demographic information such as gender and age of healthcare workers. The second section
determines healthcare workers' knowledge of medical waste. The third section comprises the "Medical Waste
Attitude Scale,” which assesses healthcare workers' attitudes toward medical waste management at their institutions.
According to the Kolmogorov-Smirnov normality test results presented in Table 2, the distributions of scores for all
subscales are statistically significant (p<0.05).
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Table 2. Normality and Reliability Test Results of The Kolmogorov-Smirnov Test

Statistics  df p Cronbach’s Alpha
Awareness Dimension 0.226 302  0.000 0.97
Behavioral Dimension 0.161 302 0.000 0.88
Cognitive Dimension 0.135 302 0.000 0.85
Attention Dimension 0.140 302 0.000 0.80
Scale (Total) 0.159 302  0.000 0.97

*p<0.05, df: degree of freedom

This indicates that the data do not meet the assumption of normality; therefore, nonparametric methods should be
preferred for the analysis. Detailed information regarding the scale used in the study is presented in the "Data
Collection Tools and data collection™ section. Reliability findings are presented in Table 2. The awareness
dimension's internal consistency coefficient was 0.97, the behavioral sub-dimension's was 0.88, the cognitive sub-
dimension's was 0.85, the attention sub-dimension's was 0.80, and the scale's overall internal consistency coefficient
was 0.97, which is comparatively high and indicates the scale's high reliability (Uskun et al., 2023). Similarly,
Baykara Mat and Baykal (2024) determined the Cronbach's alpha coefficient to be 0.93 in their study on developing
an attitude scale towards nurses in particular, high internal consistency indicators in scales measuring the
environmental attitudes of healthcare professionals demonstrate that the measurement tool provides reliable and
reproducible results appropriate for the research purpose (Chelly et al., 2024; Conti et al., 2024;). In this case, the
scale used allows for valid analyses of normality and reliability. The high internal consistency across the scale's sub-
dimensions demonstrates that attitudes toward medical waste management can be reliably assessed at both the
individual and institutional levels. Table 3 presents the demographic characteristics of the research group.

Table 3. Demographic Information and Demographic Distribution of The Research Group

Factor Gender f %
Female 129 42.7
Gender Male 173 57.3
Doctor 11 3.6
Job EMT 133 44.0
AECT 158 52.3

. High school 20 6.6
Edf"a“l"“ Associate D. 135 447
eve Bachelor's D. 129 42.7
Postgraduate 18 6.0

f: frequency

Table 3 shows that the majority of the 302 healthcare workers participating in the study were male (57.3%), while
42.7% were female. The occupational distribution reveals that the majority of participants work as emergency
medical technicians (44%) and emergency ambulance maintenance technicians (52.3%). Physicians make up a
comparatively small percentage (3.6%). This distribution shows that the study includes people who are actively
employed in the field, especially those who provide emergency medical services. The majority of participants have
bachelor's degrees (42.7%) and associate degrees (44.7%), while only a small percentage have postgraduate degrees
(6.0%) and are high school graduates (6.6%). This demographic structure indicates that the views of healthcare
professionals actively engaged in medical waste management were collected, and the findings have high practical
validity. The study's findings have a high degree of practical validity for medical waste management procedures, it
can be concluded. The literature indicates that healthcare workers in the field, especially those in emergency rooms
and ambulances, perform the most important duties in medical waste management. In a similar vein, Ulutagdemir et
al. (2020) stressed that medical waste management procedures are primarily the responsibility of healthcare
professionals on the ground, particularly emergency room staff. As a result, the study group's demographic makeup
is essential for evaluating the current state of the field and the results obtained.

Evaluation of the perceptions, attitudes, and behaviors of the survey participants towards medical waste
management

The awareness sub-dimension had the highest average score, 99.47, on the scale used to assess participants' levels of
medical waste knowledge, attitudes, and behaviors (Table 4). This indicates that medical personnel are highly
knowledgeable about medical waste, including its definition, proper classification, and possible hazards. This result
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aligns with the research conducted by Ugar et al. (2024). Higher levels of knowledge among healthcare professionals
were associated with greater awareness of the negative environmental and human health effects of medical waste.
Given the time pressures, limited physical space, and high-stress environments, particularly in ambulance services,
this gap may be related to operational conditions rather than a lack of individual knowledge. The cognitive (19.41),
attention (19.40), and behavioral (48.09) dimensions all had lower mean scores in this study. These results imply
that, even when knowledge levels are higher, attention levels may be comparatively lower during implementation or
when putting that knowledge into practice. The awareness subscale had the highest average score, with the overall
scale score averaging 12.56 + 2.75. This implies that participants may know more about medical waste than they do
about behavior and attention. To improve knowledge-behavior consistency, Boz and Cimen (2021) emphasized this
in their study and recommended conducting in-service training regularly. The study's conclusions generally align
with previous research, but to further enhance behavioral practices, training, and monitoring systems must be
strengthened.

Table 4. Average Scores Obtained from The Total Scale and Its Sub-Dimensions

Dimension N Minimum Maximum Average sd
Awareness 302 24.00 120.00 99.4735 18.71604
Behavioral 302 11.00 55.00 48.0927 9.19797
Cognitive 302 5.00 25.00 19.4106 4.35283
Attention 302 5.00 25.00 19.4073 4.34665
Scale (Total) 302 3.00 15.00 12.5629 2.75000

sd: standard deviation

Mann-Whitney test for medical waste total and sub-dimensions scores by gender, given in Table 5.

Table 5. Mann-Whitney Test for Medical Waste Total and Sub-Dimensions Scores by Gender

Dimension Gender N Rank average Rank sum U P
s e e S e oo
Behavioral F&“;?ele 32 } 4513:2; ;22;2:88 10827.0  0.656
cowe BN R e o
i e 2 mm Xm0
Sk e e e o
N: number of participants, U: Mann-Whitney U test value, Rank average: ga]liingl;%rﬂ;m observations within each group, Rank sum: sum of ranks calculated for

As shown in Table 5, no significant difference was found between male and female healthcare workers in the
behavioral, cognitive, and attention subscales and total scale scores, based on gender variability (p>0.05). This
suggests that environmental attitudes are shaped by practice conditions rather than knowledge and awareness levels.
There was a significant difference only in the awareness dimension, with female healthcare workers having higher
and more significant medical waste scores (p<0.05). This suggests that environmental awareness may differ
cognitively based on gender. When the averages are examined, women's average awareness level is 165.17, while
men's is 141.30. It is seen that education has a significant effect on women's awareness levels. Similarly, a study
conducted in China found that gender was a significant variable, with female healthcare personnel reporting higher
knowledge scores than their male counterparts (Wang et al., 2025). This result is consistent with the literature, which
indicates that women are more sensitive to environmental issues and hygiene practices (Kollmuss and Agyeman,
2002; Zelezny et al., 2000). Similarly, in a study on medical waste management in public hospitals in Kocaeli
province, Coker (2017) reported no statistically significant association between the presence of a waste management
committee within institutions and annual medical waste volumes (Mann-Whitney U test, p = 0.114). The finding that
female healthcare workers had higher awareness levels than male healthcare workers supports studies suggesting that
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gender roles are linked to environmental sensitivity (Zelenzny et al., 2000). However, the lack of gender differences
at the behavioral and cognitive levels suggests that awareness is not directly reflected in behavior.

The Kruskal-Wallis H test, conducted as shown in Table 6, revealed no significant differences in medical waste
awareness, behavioral, cognitive, and attention subscales, as well as total scale scores, across professional groups
(Doctor, AECT, EMT) and education levels (p>0.05). This suggests that all groups, regardless of professional title,
have similar levels of awareness about medical waste. However, it is noteworthy that field-based professions
(especially EMT and AECT) exhibit awareness levels highly similar to those of doctors and higher mean rankings.
The fact that field workers (EMT and AECT) have awareness levels similar to those of doctors demonstrates the
impact of practice experience on cognitive awareness. However, field-based professions develop awareness even
without training; however, a lack of infrastructure and support plays a role in translating this awareness into behavior
(Tiruneh et al., 2024). A related study indicated that untrained field personnel can develop a high level of awareness
through environmental observations and repeated practice. Still, structural deficiencies (in infrastructure, equipment,
and time) prevent this awareness from reaching the behavioral level. Similarly, a study by Muluken et al. (2014)
emphasized that healthcare professionals develop awareness of medical waste through clinical experience; however,
the transformation of knowledge and attitudes into behavior is related not only to personal motivation but also to
institutional training, supervision, and support mechanisms. The awareness, behavioral, cognitive, and attention
subscales did not differ significantly from the overall scale scores across the undergraduate, graduate, and associate
education levels. Likewise, no discernible differences in awareness levels were found among professional groups,
including emergency medical technicians, emergency ambulance maintenance technicians, and physicians (Table 6).

These results imply that field training, institutional in-service training, and real-world experience all influence
medical waste awareness more than professional titles or academic degrees alone. This result supports a study by
Damtew et al. (2021), which found that organizational support, training frequency, and implementation opportunities,
rather than knowledge, have a greater impact on healthcare professionals' behaviors regarding environmental health
practices. Similar findings were made by Tiruneh et al. (2024) for Ethiopia and Turkiye, who found that knowledge
alone is not enough to address the issues with medical waste management practices and that factors like poor
infrastructure, an overwhelming workload, and low motivation are to blame They stressed in their study that while
even inexperienced healthcare workers can become highly aware, a lack of institutional support can hinder their
ability to translate this awareness into productive behavior. Healthcare workers who understand the different types
of medical waste are more successful in waste management procedures, according to a related study by Muluken et
al. (2014). still, due to the lack of training and control mechanisms, it is challenging to turn awareness into permanent
behavior. In a study assessing the knowledge, attitudes, and practices of laboratory workers at a regional hospital in
Lesotho regarding medical waste management, most participants correctly identified waste types and generally
exhibited positive attitudes. It was observed that, although knowledge levels were high, this was not fully reflected
in practice; therefore, regular training and strengthening of waste monitoring systems were recommended (Siimane
and Nts’ihlele, 2024). In this context, the current findings align with both local and international literature, showing
that factors such as systematic training, infrastructure, and institutional support are decisive in transforming
knowledge into behavior to enhance the effectiveness of medical waste management. The awareness levels reported
in Tables 6 and 7 suggest that they can be shaped not only by job title or education level, but also by institutional or
practical training. No significant differences in medical waste awareness levels were found by profession or education
level. This finding suggests that healthcare professionals' knowledge and attitudes toward medical waste are shaped
more by professional experience and in-service training than by formal education (Bannour et al. 2024). Recent
studies in Ethiopia and Tirkiye have also yielded similar results, indicating that a lack of infrastructure, excessive
workload, and insufficient motivation hinder waste management (Evliya Felek et al., 2025; Tiruneh et al., 2024).

The levels of medical waste awareness among medical waste workers, by education level, are presented in Table 7.
According to Table 7, no significant differences were found between the groups in the awareness, behavioral,
cognitive, and attention sub-dimensions, or in the total scale scores, for the education level variable among healthcare
workers (p>0.05).

Table 8 shows that participants who reported being knowledgeable about medical waste control regulations had
statistically significantly higher scores on the awareness, behavioral, and cognitive dimensions (p<0.05). In
particular, in the cognitive sub-dimension (X2=28.916; p=0.000), the average score of knowledgeable individuals
was relatively high. Participants who were knowledgeable about the regulation showed significantly higher
awareness scores. In this group, the mean behavioral dimension score was 162.36, the mean cognitive dimension
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score was 171.79, and the overall awareness score was 167.90. In contrast, the mean scores of participants who were
not knowledgeable about the regulation were determined as 125.32, 123.20, 101.23, and 112.61, respectively. Table
8 shows that knowledge of the regulation significantly affects awareness. The big difference observed, particularly
in the cognitive dimension, points to a direct relationship between regulatory knowledge and application awareness.
No significant difference was found in the attention sub-dimension (p>0.05).

Table 6. Kruskal-Wallis H Test Results Regarding Medical Waste Awareness Scores of Medical Waste Workers
According to the Occupational Variable

Dimension Job N Rank average sd X? P

Doctor 11 157.45

Awareness AECT 158 149.08 2 0.276 0.871
EMT 133 153.88
Doctor 11 149.32

Behavioral AECT 158 148.27 2 0.514 0.773
EMT 133 155.52
Doctor 11 133.27

Cognitive AECT 158 153.03 2 0.536 0.765
EMT 133 151.19
Doctor 11 143.73

Attention AECT 158 154.51 2 0.451 0.798
EMT 133 148.57
Doctor 11 150.27

Scale (Total) AECT 158 150.94 2 0.19 0.990
EMT 33 152.27

X2 Kruskal-Wallis H statistic approximated to a chi-square distribution

Table 7. Kruskal-Wallis H Test Results Regarding Medical Waste Awareness Scores of Medical Waste Workers
According to Education Level

Dimension Education Level N Rank average sd X2 P
High School 20 151.68
Associate D. 135 148.55
Awareness Undergraduate D. 129 155.57 30368 0904
Postgraduate D. 18 144.25
High School 20 174.48
. Associate D. 135 148.20
Behavioral Undergraduate D. 129 153.00 3 01966 0.579
Postgraduate D. 18 139.97
High School 20 173.98
.. Associate D. 135 161.54
Cognitive Undergraduate D. 129 138.43 3 6180 0.103
Postgraduate D. 18 144.83
High School 20 158.90
. Associate D. 135 147.30
Altention Undergraduate D. 129 160.21 3 3680 0.128
Postgraduate D. 18 112.36
High School 20 162.88
Associate D. 135 151.57
Scale (Total) 51 qerpraduate D. 129 151.41 30709 0871
Postgraduate D. 18 139.00

This finding demonstrates that, in medical waste management, institutional awareness levels and systematic training
mechanisms are more decisive than individual awareness alone. Furthermore, the results indicate that knowledge
transfer through training directly influences employees’ behaviors and levels of awareness. Indeed, numerous
national and international studies in the literature have shown that regular and well-structured training programs
significantly enhance knowledge, attitudes, and practices. For example, a study by Ali et al. (2017) found that
healthcare professionals' familiarity with waste management regulations significantly increased their safe practice
habits. Similarly, in their research on hospital waste management, Askarian et al. (2004) reported that healthcare
professionals with regulatory knowledge exhibited more effective and informed behaviors Bannour et al. (2024),
conducted a study in Tunisia, they stated that training on medical waste management strengthens awareness and a
sense of responsibility They emphasized that training and practice are key not only to individual awareness but also
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to institutional compliance. The lower scores of individuals lacking regulatory knowledge underscore the importance
of integrating regulatory knowledge with field practice. Table 9 shows significant differences in the awareness,
behavioral, cognitive, and attention subscales, as well as in total scale scores, among those who prioritized separating
medical waste at the source in ambulances (p<0.05).

Table 8. Kruskal-Wallis H Test Results Regarding Medical Waste Awareness Scores for the Knowledge Level on
Medical Waste Control Regulations

Dimension N Rank average sd X2 P Difference
Yes ! 190 162.77
Awareness No? 22 125.32 2 8.865 0.012 1-3
Partially 3 90 134.12
Yes ! 190 162.36 12
Behavioral No? 22 123.20 2 8.424 0.015 1-3
Partially 3 90 135.50
Yes ! 190 171.79 122
Cognitive No? 22 101.23 2 28.916 0.000 13
Partially 3 90 120.96
Yes ! 190 160.31
Attention No? 22 134.73 2 5.543 0.063
Partially 3 90 137.01
Scale Yes ! 190 167.19 122
(Total) No? 22 112.61 2 17.108 0.00 13
Partially 3 90 127.87

Table 9. Kruskal-Wallis H Test Results for Medical Waste Awareness Scores Regarding the Importance of
Separating Ambulance Medical Waste at Source

Dimension N Rank average sd X? ] Difference
Yes ! 267 161.88 12
Awareness No? 5 78.20 2 33.198 0.000 1:3
Partially * 30 71.30
Yes ! 267 161.16 12
Behavioral No? 5 72.60 2 28.733 0.000 1_3
Partially 3 30 78.70 )
Yes ! 267 159.92 12
Cognitive No? 5 79.00 2 21.746 0.000 ) :3
Partially * 30 88.63
Yes ! 267 157.91
Attention No? 5 136.80 2 14.103 0.001 1-3
Partially ? 30 96.93
Yes ! 267 162.38 12
Scale (Total) No? 5 78.30 2 35.902 0.000 1:3
Partially * 30 66.83

The rarity of significant differences in the attention dimension suggests that attentional behaviors are more strongly
shaped by individual habits. Participants who prioritized separating medical waste at the source had higher attitude
scores. Table 9 shows that participants with knowledge of ambulance waste separation have higher awareness scores.
The mean awareness dimension score for these participants was 161.88; the mean behavioral dimension score was
161.16; the mean cognitive dimension score was 159.92; the mean attention dimension score was 157.91; and the
total awareness score was 162.38. In contrast, the mean scores for participants who were not knowledgeable about
the subject were 78.20, 72.60, 79.00, 136.80, and 78.30(for total), respectively. The findings indicate that knowledge
of ambulance waste separation significantly affects awareness levels. In this context, the high source separation
scores indicate that systematic practices are reflected in behavior even under field conditions. In this respect, the
study provides unique data to the limited literature on ambulance-based waste management. This result indicates that
participants hold strong attitudes toward conscious separation practices (Evliya Felek et al., 2025). The literature
emphasizes that source separation is critical to successful waste management (Farzadkia et al., 2009; Bdour et al.,
2007). Furthermore, this attitude is an indicator of environmental responsibility and ethical awareness. A Tunisian
study reported that regular waste management training significantly improved healthcare workers' waste-separation
practices (e.g., correctly separating needles) and that ongoing training is crucial for sustaining this impact (Chelly et
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al., 2024). Similarly, the effect of waste separation training given in the operating room of Ankara University Cebeci
Hospital was evaluated. After the training, the amount of recyclable waste increased significantly, while the amount
of medical waste decreased; however, this change was not statistically significant. After two months, the training
effect started to decrease. Consequently, the need for regular training in sustainable waste management has been
emphasized (Chelly et al., 2024). The answers to the question "Are medical wastes separated among themselves in
ambulances?" in the survey conducted at 112 EHS are given in Table 10.

Table 10. Kruskal-Wallis H Test Results of Medical Waste Awareness Scores Regarding Whether Medical Waste
is Separated From Each Other in Ambulances

Dimension N Rank average sd X2 p Difference

Yes ! 222 158.33

Awareness No? 15 151.63 2 6.141 0.046 1-3
Partially 3 65 128.08
Yes'! 222 161.12

Behavioral No? 15 145.10 2 11.384 0.003 1-3
Partially 3 65 120.12

Yes ! 222 168.33 122

Cognitive No? 15 110.07 2 31.590 0.000 1:3
Partially 3 65 103.58

Yes ! 222 162.07 12

Attention No? 15 114.37 2 13.183 0.001 1-3
Partially 3 65 123.97
Yes ! 222 163.77

Scale (Total) No? 15 132.83 2 17.138 0.000 1-3
Partially 3 65 113.90

An examination of Table 10 reveals a significant difference in the awareness, behavioral, cognitive, and attention
subscales, as well as total scale scores, among those who indicated that medical waste is separated in ambulances
(p<0.05). An analysis of the survey responses reveals that participants who noted that medical waste is separated in
ambulances had higher attitude scores. Healthcare workers who responded "yes" had higher scores in the awareness,
behavioral, cognitive, and attention dimensions. This conclusion is supported by numerous studies in the literature.
For instance, healthcare workers who engaged in field recycling practices showed notably higher awareness than
those who did not receive training, according to an experimental survey conducted by Evliya Felek et al. (2025).
Furthermore, a study conducted in Ethiopia by Tiruneh et al. (2024) showed that, in addition to knowledge,
institutional practices and control systems are linked to waste source separation. The ambulance setting is challenging
for medical waste separation due to the need for quick decisions, limited space, and high stress. However, research
indicates that once the necessary systems are in place and staff are trained, awareness and positive attitudes can
increase in these settings. Similarly, Chelly et al. (2024) found that, after training, waste separation compliance
increased from 60% to 77%, and that the implementation process reflected this increase in awareness.

Table 11 shows significant differences in the awareness, behavioral, and cognitive subscales, as well as overall scale
scores (p<0.05), based on participants' responses regarding whether they had received medical waste training and
whether that training was deemed sufficient. Participants who responded "Yes, | received it, and it was sufficient"
had the highest scores on each subscale, while those who did not receive training or believed that the training was
inadequate had the lowest scores. Cognitive and behavioral attitudes are significantly influenced by the institution's
knowledge and instruction. There was no significant difference in the attention subscale (p>0.05). This result shows
that medical waste management training, informed by knowledge, is effective in improving employees' attitudes. An
experimental study conducted in Tunisia by Chelly et al. (2024) reported similar findings. According to the study,
healthcare workers' compliance with waste management protocols significantly improved after completing the
intensive training program, particularly in the separation of needles and sharps. Direct observations confirmed this
increase after the training. This result is consistent with the findings of the present investigation. Notably, though,
there was no discernible variation in the attention dimension. This implies that the concept of "attention™ is influenced
by factors such as workload, stress levels, individual awareness, ergonomic considerations, and knowledge and
attitudes (Tiruneh et al., 2024). Therefore, to enhance attentional behaviors, structural and environmental changes
are required in addition to information-focused training. In Tanzania, Millanzi et al. (2023) evaluated cleaning staff
members' records, attitudes, and knowledge of medical waste management. The majority of participants were female
(74.4%), and low and inadequate practices in medical waste management were observed overall. Changes had a
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significant (p<0.05) impact on gender, education level, work processes, and information and relationship
management. The study emphasizes the need for sociodemographically specific training programs to improve
cleaning efficiency.

Table 11. Kruskal-Wallis H Test Results for the Question "Have You Received Medical Waste Training? If So, Do
You Find This Training Sufficient?"

Dimension N Rank average sd X? P Difference
Yes, sufficient 157 164.03 12
Awareness No, not received 76 139.59 2 6.909 0.032 1-3
Yes, insufficient 69 136.12
Yes, sufficient 157 176.32 12
Behavioral No, not received 76 131.32 2 27.879 0.000 1-3
Yes, insufficient 69 117.25
Yes, sufficient 157 184.07 12
Cognitive No, not received? 76 123.12 2 47.061 0.000 1-3
Yes, insufficient 69 108.65
Yes, sufficient 157 161.14
Attention No, not received 76 139.03 2 4.322 0.115
Yes, insufficient 69 143.29
Yes, sufficient 157 175.59 12
Scale (Total) No, not received? 76 129.43 2 25.249 0.000 1-3
Yes, insufficient 69 120.99

When Table 12 was examined, statistically significant differences were found in the behavioral and cognitive
subscales and total scale scores, depending on whether institutions received periodic training or information about
changes in medical waste regulations (p<0.05).

Table 12. Kruskal-Wallis H Test Results for Medical Waste Awareness Scores on Whether Your Institution
Provides Periodic Training, Information, or Information About Regulatory Changes Regarding Medical Waste

Dimension N Rank average sd X? P Difference
Yes ! 118 161.39
Awareness No? 86 140.90 2 2.923 0.232
Partially 3 98 148.89
Yes ! 118 173.30 12
Behavioral No? 86 119.47 2 19.333 0.000 )3
Partially 3 98 153.36
Yes ! 118 181.59 1-2
Cognitive No? 86 106.78 2 37.143 0.000 1-3
Partially 3 98 154.51 2-3
Yes ! 118 154.51
Attention No? 86 143.37 2 1.107 0.575
Partially 3 98 155.01
Scale Yes ! 118 170.84 12
(Total) No? 86 123.25 2 14.831 0.001 )3
Partially 3 98 153.00

Participants' attitude scores were higher when they reported receiving periodic training or information about changes
in medical waste regulations. These findings particularly support the role of in-service training and regular
inspections in healthcare waste management. As stated in the current literature, not only initial training but also
continuous information, including changes in regulations, increases implementation success and employee
motivation (Caniato et al., 2015; Aseweh Abor and Bouwer, 2008). The lack of a significant difference in the attention
and awareness subscales (p> 0.05) suggests that this situation is more closely related to individual awareness and
habits. A similar result was found in the study by Tiruneh et al. (2024), which found that attention level is closely
related not only to knowledge but also to working conditions and workload. Research findings suggest that
institutional information processes are particularly influential in shaping behavioral and cognitive attitudes.
Therefore, regulations and current information on medical waste management in healthcare institutions should be
communicated to employees through continuous, systematic information programs (Boz and Cimen, 2021;
Ulutagdemir et al., 2020).
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Table 13 shows a significant difference in the awareness, behavioral, and cognitive subscales, as well as total scale
scores, among healthcare workers who reported that their institutions had undergone inspections related to medical
waste management (p<0.05).

Table 13. Kruskal-Wallis H Test Results Regarding the Question "Are Audits Carried Out on the Management of
Medical Waste in Your Institution?"

Dimension N Rank average sd X2 P Difference
Yes ! 147 170.18 12
Awareness No? 59 129.67 2 13.565 0.001 1_3
Partially 3 96 136.31 i
Yes ! 147 181.41 12
Behavioral No? 59 115.70 2 34.952 0.000 1:3
Partially 3 96 127.69
Yes ! 147 183.17 12
Cognitive No? 59 109.20 2 40.051 0.000 1:3
Partially 3 96 128.99
Yes ! 147 162.04
Attention No? 59 139.31 2 4.491 0.106
Partially 3 96 142.85
Yes ! 147 179.39 12
Scale (Total) No? 59 117.81 2 29.899 0.000 13
Partially * 96 129.51

The findings of this study clearly demonstrate that institutional audits are significantly associated with higher medical
waste management attitudes across multiple dimensions. Participants who reported that audits were conducted in
their institutions exhibited significantly higher scores in the awareness (X2=13.565, p=0.001), behavioral (X2=34.952,
p<0.001), and cognitive (X2=40.051, p<0.001) dimensions. The strongest differentiation emerged in the cognitive
dimension, indicating that audits primarily strengthen the knowledge-based and perception-based components of
attitude. In contrast, no statistically significant difference was observed in the attention subscale (X2=4.491, p=0.106).
This finding is particularly noteworthy, as it indicates that while audits enhance knowledge, awareness, and reported
behavioral orientation, they may not directly influence individual attentiveness. Attention may be more closely linked
to personal responsibility traits or workload-related factors than to institutional monitoring mechanisms. This
distinction represents an important conceptual contribution of the study. Overall, the total scale scores (X2=29.899,
p<0.001) confirm that institutional audits serve as a structural determinant of positive attitudes toward medical waste
management. This outcome aligns with the literature, which argues that institutional mechanisms, alongside
education and training, are necessary to promote sustainable medical waste management. According to Conti et al.
(2024), training, inspection, and monitoring systems are essential for ensuring the durability of behavioral change.
In a similar vein, site-specific inspections conducted after training led to a notable improvement in the appropriate
handling of sharps waste, according to a study by Chelly et al. (2024) from Tunisia. Furthermore, inspections improve
employees' attitudes toward the environment by instilling a sense of institutional responsibility and seriousness.
Abdilahi et al. (2025) assessed the attitudes and actions of the medical staff at the Hargeisa Group Hospital in
Somaliland. The findings indicated that only a small proportion of participants engaged in appropriate waste
management practices, despite the majority having negative attitudes and limited knowledge. Factors such as
education, work environment, and mode of transportation were found to influence knowledge and practices.
Furthermore, despite half of the employees receiving training, sharps injuries remained common. Consequently,
increased regular training and inspections are necessary for effective medical waste management. Table 14 shows a
significant difference in the awareness, behavioral, and cognitive subscales, as well as total scale scores, among
healthcare workers who reported that their institutions regularly clean medical waste bins (p<0.05).

The results presented in Table 14 indicate that the regular cleaning of medical waste bins is significantly associated
with higher medical waste awareness scores across multiple dimensions. Statistically significant differences were
identified in the awareness (X2=7.761, p=0.021), behavioral (X?=18.903, p<0.001), and cognitive (X2=43.877,
p<0.001) dimensions, as well as in the total scale scores (X?=19.557, p<0.001). The higher scores among participants
who reported that their medical waste bins are regularly cleaned suggest that the practice directly affects awareness
and behavior. Cleaning procedures have a positive impact on behavior and awareness, increasing healthcare workers'
understanding of environmental hygiene. The cleanliness of medical waste bins is a critical component in determining
employee attitudes, as it is a basic requirement for infection control and a sign of the institution's seriousness. Beyond
maintaining environmental hygiene, consistent, clear cleaning procedures provide behavioral cues that strengthen
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employee awareness. Indeed, after training, staff awareness rose, and they were more likely to follow hygiene
protocols, according to a study by Chelly et al. (2024). In contrast, no statistically significant difference was observed
in the attention subscale (X2=1.747, p=0.417). The absence of a significant difference in the attention subscale
indicates that operational and individual factors, including stress levels, workload, and personal habits, are more
closely linked to attention behaviors. Given the fast-paced nature of the 112 EMT system, improving attention span
requires not only training but also structural changes, such as ergonomic adjustments and workload planning. The
research also shows that environmental design has a smaller impact on attention levels than time constraints and
mental strain (Tiruneh et al., 2024). Furthermore, recycling behavior improved after the physical layout of an
operating room in Tirkiye was enhanced (by installing color-coded waste bins), according to a study by Evliya Felek
et al. (2025). This implies that investments in medical waste management should be made in institutional procedures
and environmental order in addition to knowledge.

Table 14. Kruskal-Wallis H Test Results Regarding Medical Waste Awareness Scores Regarding the Question
"Are Medical Waste Bins Cleaned Regularly?"

Dimension N Rank average sd X? P Difference
Awareness Yes ! 155 164.87 2 7.761 0.021 1-2
No? 60 133.94 1-3
Partially 3 87 139.79
Behavioral Yes ! 155 170.85 2 18.903 0.000 1-2
No? 60 116.28 1-3
Partially 3 87 141.33
Cognitive Yes ! 155 179.84 2 43.877 0.000 1-2
No? 60 94.48 1-3
Partially 3 87 140.33 2-3
Attention Yes ! 155 157.71 2 1.747 0.417
No? 60 143.29
Partially 3 87 146.10
Scale (Total) Yes ! 155 171.62 2 19.557 0.000 1-2
No? 60 116.23 1-3
Partially 3 87 139.98

Upon examining Table 15, statistically significant differences were found in awareness, behavioral sub-dimensions,
and total scale scores based on participants' beliefs about the importance of providing regular in-service training on
medical waste (p < 0.05). The findings presented in Table 15 demonstrate that participants’ belief in the importance
of providing regular in-service training on medical waste is significantly associated with higher scores in the
awareness (X2=15.355, p<0.001), behavioral (X2=17.573, p<0.001), and total scale dimensions (X2=11.072,
p=0.004). Attitude scores were higher among participants who emphasized the importance of providing regular in-
service training on medical waste. While healthcare workers who responded "Yes, it is important” had higher scores
than other groups, no significant differences were found in the attention and cognitive subscales (p > 0.05). However,
no statistically significant differences were found in the cognitive (X2=3.000, p=0.223) and attention (X2=2.045,
p=0.360) subscales. This finding implies that attitudes are influenced by perceptions of the value of education rather
than by levels of knowledge. Regular in-service training improves employees' environmental awareness and
behavioral tendencies, as well as their knowledge levels, according to a systematic review by Conti et al. (2024).
Yurt (2023) highlighted the need for in-service training for healthcare staff to address the issues faced by participants
in a study conducted at a medical waste sterilization facility in Kars province. However, Tinni (2019) asserted that
to address issues arising from waste disposal in institutions that generate large volumes of medical waste,
professionals in the field should implement efficient in-service training programs. In hospitals in the Northwest of
England, post-COVID-19 knowledge, attitudes, perceptions, and behaviors related to sustainable healthcare waste
management were evaluated. The results showed that staff members lacked training and had little understanding of
regulatory matters. Overall, sentiments were favorable, though clinical support workers and those under 35 were
more upbeat. To raise awareness of healthcare waste, the study highlights the importance of regular, required training
programs (Baaki et al., 2025).

CONCLUSION

This study evaluated the knowledge and perspectives of healthcare personnel working at 112 EHS stations in Van
province regarding medical waste management. Detailed information about the scale used in the research is presented
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in the " Data collection tools and data collection™ section. The scale demonstrated high reliability. The results indicate
that 112 EHS personnel generally have a high level of awareness regarding medical waste, but there are areas for
improvement in behavioral practices and attention. It was determined that participants' awareness, behavior, and
cognitive subscale scores were statistically significantly higher when they were familiar with the Medical Waste
Control Regulation, separated medical waste at source in ambulances, and received regular in-service training. These
findings reveal that institutional oversight and ongoing training have a powerful impact on healthcare workers'
attitudes and awareness.

Table 15. Kruskal-Wallis H Test Results Regarding the Effect of Believing in the Importance of Providing In-
Service Training on Medical Waste at Regular Intervals on Medical Waste Awareness Scores.

Dimension N Rank average sd X? p Difference
Yes ! 232 162.15 1-2
Awareness No? 20 109.00 2 15.355 0.000 1-3
Partially 3 50 119.08
Yes ! 232 162.01 17.573 1-2
Behavioral No? 20 89.30 2 ’ 0.000 1-3
Partially 3 50 127.62 2-3
Yes ! 232 154.17
Cognitive No? 20 119.15 2 3.000 0.223
Partially 3 50 152.07
Yes ! 232 154.87
Attention No? 20 129.45 2 2.045 0.360
Partially 3 50 144.67
Yes ! 232 160.12 12
Scale (Total) No? 20 104.08 2 11.072 0.004 1-3
Partially 3 50 130.47

Various studies in the literature evaluating healthcare personnel's awareness and knowledge of medical waste
management support the results of this study. The following recommendations are based on the findings of this study.

* As part of orientation programs, new healthcare professionals should be taught medical waste management. This
training should include both theoretical understanding and practical experience.

* Specialized training modules for ambulances and emergency service units should be developed in order to increase
awareness and behavior levels.

* Regular institutional audits should be carried out; an educational and motivating approach should be taken instead
of concentrating only on control.

* Regular cleaning and maintenance of medical waste bins is necessary for staff awareness and behavioral
development.

In conclusion, institutional support, effective supervision, and continuous training must be implemented together and
simultaneously for the success of medical waste management. It is essential to address these factors collectively to
ensure environmental sustainability and worker safety. However, extensive research across both public and private
hospitals is thought to help raise national awareness of medical waste.
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