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Abstract

This study aims to determine the knowledge and awareness levels of Generation Z students regarding the concept of sustainable
(green) hospitals. The data of this cross-sectional study that designed in a quantitative type, were collected from university students
studying in the Medical Documentation and Secretarial Program of a public university in Turkey. In the study, where the complete
whole sampling method was used, the data collected from 175 students were analyzed with the IBM SPSS 26 package program.
Explanatory Factor Analysis, t-test in independent groups, ANOVA test and correlation analysis were used in the analysis of the data.
The findings revealed that although Generation Z students have a low level of knowledge about green hospitals concept, their
awareness of the concept is relatively high. It was concluded that especially women and those applying to private hospitals have
significantly higher levels of knowledge and awareness about sustainable (green) hospitals compared to others. Moreover, it was
observed that as students' awareness of green hospitals increased, their annual hospital visit frequency decreased. This finding
illustrate that green hospital awareness may influence not only individuals’ consciousness about environmental sustainability but also
their behavior in health management. Considering the study findings, it may be beneficial to organize training programs, seminars or
applied projects to address students' lack of knowledge.
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Z Kugsaginin Siirdiiriilebilir (Yesil) Hastaneye Yonelik Bilgi ve Farkindalik
Diizeylerinin incelenmesi

Bu calismada, Z kusagindaki dgrencilerin strdirilebilir (yesil) hastane konseptine iliskin bilgi ve farkindalik diizeylerinin belirlenmesi
amagclanmistir. Nicel desende tasarlanmis olan bu kesitsel tiirdeki calismanin verileri Turkiye’deki bir devlet lniversitesinin Tibbi
Dokiimantasyon ve Sekreterlik Programi’nda egitim gdrmekte olan lniversite 6grencilerinden toplanmistir. Tamsayim 6rnekleme
yonteminin kullanildig ¢alismada 175 6grenciden toplanan veriler IBM SPSS 26 paket programi ile analiz edilmistir. Verilerin analizinde
Aciklayicl Faktor Analizi, bagimsiz gruplarda t-testi, ANOVA testi ve korelasyon analizi kullaniimistir. Elde edilen bulgular, Z kusaginin
yesil hastane konusunda diistik diizeyde bilgi sahibi olmasina karsin konuyla ilgili farkindalik diizeylerinin yliksek oldugunu géstermistir.
Ozellikle kadinlarin ve &zel hastaneye basvuranlarin siirdiiriilebilir (yesil) hastane konusundaki bilgi ve farkindalik diizeylerinin
digerlerine kiyasla anlamli derecede daha yiiksek oldugu sonucuna varilmistir. Ayrica, 6grencilerin yesil hastane farkindahk dizeyleri
yukseldikge bir yildaki hastane basvuru sayilarinin distigl saptanmistir. Bu bulgu, yesil hastane farkindaliginin bireylerin yalnizca
cevresel stirdirllebilirlik bilincini degil, saghk yonetimindeki davranislarini da etkileyebilecegini gostermektedir. Calisma bulgular géz
onlinde bulunduruldugunda, 6grencilerin bilgi eksikligini gidermeye yonelik egitim programlarinin, seminerlerin veya uygulamali
projelerin dizenlenmesi faydali olabilir.
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1. Introduction

A warming planet is a concerning global issue, and the healthcare sector is among the contributors to this problem, along
with all other industries (Bajwa et al., 2025). In particular, fully equipped healthcare institutions have a large share in greenhouse
gas emissions that cause climate change. The healthcare sector is responsible for approximately 4.6% of global greenhouse gas
emissions. According to Cohen et al., (2025), if the healthcare sector were considered a country, it would be ranked as the fifth largest
greenhouse gas emitter globally. The healthcare sector usually disposes of recyclable materials such as plastic, paper, and metal as
general waste. This leads to environmental damage, especially through processes such as landfilling and incineration of waste (Penn
etal.,, 2012).

According to the 2023 Greenhouse Gas Emission Inventory Report published by the Turkish Statistical Institute (TurkStat),
Turkey's total greenhouse gas emissions in 2021 were 564.4 million tons of CO2 equivalent. This value shows that total emissions
increased by approximately 8% compared to the previous year. Unfortunately, there is no official data on the net impact of hospitals
in Turkey on total greenhouse gas emissions. In general, the healthcare sector is a large consumer of energy and natural resources.
A constant supply of electricity is required to provide uninterrupted service 24 hours a day. It is known that hospital buildings produce
2.5 times more carbon emissions compared to commercial buildings (Tarkar, 2022).

Hospital buildings and the materials used in their construction play a significant role in the emission of greenhouse gases,
which negatively affect the environment and human health (Kara et al., 2024). Therefore, the green hospital concept has emerged as
a solution to these problems. This concept aims to benefit society by improving both patients and the environment (Pinzone et al.,
2019). For example, it is known that there is a relationship between improved indoor air quality and the reduction in the severity of
diseases such as asthma, flu, respiratory issues, and headaches, ranging from 1.5% to 87% (Kumari & Kumar, 2020). Additionally,
the development of sustainability initiatives in hospitals provides economic benefits for the institution and facilitates the
implementation of green practices (G. Simsek & A. Ozsoy, 2024). For instance, it is known that green building strategies reduce
operating costs of buildings by 8-9%, while increasing the building value by 7.5%, bed occupancy rates by 3.5%, and rental income
by 3% (Wood et al., 2016).

Green hospitals are also known as environmentally friendly, ecological, or sustainable hospitals (Hosgdr, 2014; Konakoglu
& K. Agict, 2021). A green hospital can be defined as a healthcare facility that accepts the environment as an indicator of quality
service and attaches importance to the sustainable design of buildings. Such hospitals should have certain characteristics, including
selecting an appropriate strategic location (Fardi et al., 2022), efficient use of water (Sahamin & Zakaria, 2014) and energy (McGain
& Naylor, 2014), the use of environmentally friendly transportation in logistics activities (Norouzi et al., 2021), air pollution control
(Filippini et al., 2019), and the use of eco-friendly building materials (Brunet et al., 2024). A green hospital maintains indoor
environmental quality (Huang et al., 2020), offers sustainable healthy food for staff and patients (Carino et al., 2020), provides green
education programs (Ryan-Fogarty et al., 2016), focuses on green products, creates non-toxic environments (Hydari et al., 2020),
implements green cleaning practices, reduces waste (Kwakye et al., 2011), offers a healing garden for patients (Lattanzio et al.,
2022), and positively affects the mental health of patients and their families (McCormick, 2017).

The greenness levels of hospitals around the world are evaluated by various rating systems. These rating systems express
the standards set to evaluate the environmentally friendly practices of healthcare institutions and encourage them to achieve
sustainability goals (Hussain and Sheikh, 2023). In general, these systems can be listed as follows: LEED (Sadatsafavi and Shepley,
2016), BREEAM (Lim and Yoon, 2015), GREEN STAR (Pillay and Saha, 2024), ENERGY STAR (Dahlan et al., 2022), CASBEE
(Yoon and Lim, 2016), GREEN GLOBES (Reeder, 2010), WELL Building Standard (Allen et al., 2015), Green Mark Scheme
(Dhillon and Kaur, 2015), EDGE (Perdana et al., 2023), DGNB (Brunsgaard, 2016), GGHC (Paradinuk, 2009).

There is no definitive data on the number of healthcare institutions with green hospital certificates in Turkey. Green hospital
applications in Turkey are still in the development phase compared to applications around the world. In order to increase energy
efficiency in this area, the “Energy Efficiency in Healthcare (SEVER) Project” was implemented, and the “Public-Private Hand in
Hand for Energy Efficiency” Project was launched with the support of the Ministry of Health, the Ministry of Environment and
Urbanization, and the Ministry of Energy and Natural Resources. In addition, the “Green Hospital” process has begun in Turkey with
the Ministry of Health making LEED certification mandatory in hospitals with 200 beds and above (T. Kurtaran and Yesildag, 2021;
Baytas and C. Aydin, 2022; Eser, 2023). On the other hand, it is known that the source of this interest in green buildings in Turkey
is private sector organizations rather than the public (O. Karaca et al., 2018).

Within the scope of the Ministry of Health's green hospital project, light bulbs were changed to save energy and insulation
problems were solved. In this way, 50 million liras were saved in fuel, lighting and water expenses in hospitals. In addition, a study
conducted on 53 LEED-certified hospitals found that the installation and profitability rates of these hospitals were higher than non-
certified hospitals. In addition, patient satisfaction and income per bed were found to be higher in LEED-certified hospitals compared
to non-certified hospitals (Yildiz, 2016; Eser, 2023).
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Sustainability in healthcare institutions is important in terms of ensuring the comfort of patients while coping with their
illnesses. Otherwise, patients feel uncomfortable due to both the burden of the unsustainable physical environment and the burden
of the disease (Setyowati et al., 2013). In this respect, the process of hospitals becoming green is quite difficult and this process can
bring some disadvantages for hospitals. These disadvantages can be listed in three groups as follows: high initial costs (Danilov et
al., 2020), long payback period of investment (Wang et al., 2016), insufficient technical expertise and training (Balaji et al., 2014),
and design and planning difficulties, local and legislative barriers (Alkaabi and Aljaradin, 2022).

The second group includes as follows: maintenance and operation difficulties (Seifert, 2018), lack of knowledge and
awareness (Vallée, 2024), cultural and social barriers (Dion et al., 2023), and waste management difficulties (Quttainah and Singh,
2024). The third group includes as follows: lack of organizational and governmental supports (Luthra et al., 2011), time-consuming
adoption of green building technologies and delay of projects (Ebekozien et al., 2022), restrictions on location selection (Balabel and
Alwetaishi, 2021) and accreditation and licensing (Kumari and Kumar, 2020).

In summary, green hospitals save energy, reduce resource consumption and carbon footprint, protect patient and employee
health, and provide positive contributions to society and the environment by providing sustainable health services. Based on this,
determining the level of green hospital awareness is a very important initiative for health service providers, health service users,
health financiers, health decision makers, governments, society and higher education institutions. In particular, health service
vocational schools are important educational institutions that train qualified human resources for the health sector. The sustainability
awareness of university students studying in these institutions and in Generation Z will contribute to the adoption of environmentally
sensitive approaches both in their professional lives and in society in general. Therefore, this study aimed to determine the knowledge
and awareness levels of students studying in the Medical Documentation and Secretarial Program regarding the concept of sustainable
(green) hospitals. In addition, it was observed that there is no research examining the knowledge and awareness levels of university
students representing Generation Z in the current literature. In this context, it can be said that the study will contribute to filling the
gaps in the literature. Therefore, within the scope of this study, answers have been sought to the questions of whether there are
statistically significant differences and relationships between students' descriptive characteristics and their levels of sustainable
(green) hospital awareness.

2. Method

2.1.Design of the Study

This study was designed in a quantitative pattern. The data of this cross-sectional study were collected from university
students studying in the Medical Documentation and Secretarial Program at a public university in Turkey.

2.2.Study Universe and Sample

The study universe consisted of all active students enrolled in the relevant program in the 2023-2024 Spring semester.
Complete whole sampling method was used. It was planned to reach all students and data was collected from 175 students. In this
context, the sample representativeness of the universe was calculated as 93%.

2.3.Data Collection Method and Tools of the Study

An e-survey prepared via Google Forms was used to collect data. The data was collected in a five-day period in June 2024.
The Green Hospital Design Scale was used to collect data. This scale, developed by Wood et al. (2016), was translated into Turkish
by Mansur and Korkmaz (2020) and reliability and unidimensionality analysis were performed. Since the factor loading of each
statement in the scale was above 0.50, it was reported that the scale was valid. It was determined that the scale, which included a
total of 24 items, consisted of five sub-dimensions. These sub-dimensions, item numbers and Cronbach Alpha (Ca) internal reliability
coefficients are reported as follows:

* Energy efficiency [4 items- Ca: 0.73]

* Indoor environmental quality [6 items- Ca: 0.75]

* Sustainable site planning and management [5 items- Ca: 0.79]
* Materials and resources [6 items- Ca: 0.94]

* Water efficiency [3 items- Ca: 0.80]

The overall Ca coefficient value of the scale was stated to be quite high at 0.94 and a 5-point Likert scale was used (1:
Never, 2: Rarely, 3: Sometimes, 4: Often, 5: Always). Although the scale of Mansur and Korkmaz (2020) was taken as the basis
within the scope of the study, the expressions were revised in general. For example, the expression “I pay attention to whether
renewable energy is used in the hospital” in the main study was transformed into ““The use of renewable energy is important in the
hospital” within the scope of this study. The expression “I pay attention to whether long-lasting materials that ensure material safety
are used in the hospital” in the main study was transformed into “It is important to use long-lasting materials that ensure material
safety in the hospital” within the scope of this study. Therefore, the 5-point Likert scale used in the reference study was revised as
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follows: (1: Strongly disagree, 2: Disagree, 3: Undecided, 4: Agree, 5: Strongly agree). Unlike the referenced study, this study
includes a total of 23 scale items, 12 of which will be reverse coded (4, 5,7, 9, 11, 12, 14, 15, 17, 21, 22, 23). In addition to the scale
statements, the study includes six questions regarding the participants' descriptive characteristics such as age, gender, and grade. The
students' knowledge levels on the subject were determined with three dichotomous questions.

2.4.Analyses Used in the Study

The IBM SPSS 26 package program was used in the analysis of the data. In addition to descriptive statistics, it was
determined that the data had skewness and kurtosis values between -1 and +1. According to Tabachnick and Fidell (2007), the fact
that the data are in these value ranges is interpreted as the data exhibiting a normal distribution. Therefore, the Explanatory Factor
Analysis, t-test in independent groups, ANOVA test and correlation analysis from parametric tests were used in the study.
Explanatory Factor Analysis is used to group variables, the t-test determines the difference between two groups, ANOVA examines
differences among multiple groups, and correlation analysis measures the relationship between variables. The 95% confidence
interval and p<0.05 statistical significance level were taken as basis in the evaluation of the obtained findings. In interpreting the
correlation analysis results, Biiyilikoztiirk (2007)'s reference ranges were used as a basis (0.00-0.30: low-level relationship; 0.30—
0.70: moderate-level relationship; 0.70—1.00: high-level relationship).

3. Findings

Table 1 shows that 71.4% of the participants are female, 53.1% are aged 21 years or older (X: 20.9 + 1.76), and 57.7% are
second-year students. Additionally, 46.9% reside in urban centers, 64% visited a hospital 1-5 times within a year (X: 5.8 £ 4.4), and
41.1% primarily utilized public hospitals.

Table 1. Distribution of Participants' Descriptive Characteristics

Variables Groups f %
Gender Female 125 71.4
Male 50 28.6
Age <20 82 46.9
(X: 20.9£1.76) >21 93 53.1
Class Ist Year 74 423
2nd Year 101 57.7
The Place Lived the Longest Province 82 46.9
District 43 24.5
Villace 50 28.6
Frequency of Hospital Visits in One Year 1-5 times 112 64.0
(X: 5.8+4.4) 6-10 times 43 24.6
11 times and above 20 11.4
Type of Institution Visited Public Hospital 72 41.1
Private Hospital 12 6.9
University Hospital 30 17.1
City Hospital 35 20.0

Family Health Center 26 14.9

TOTAL 175 100.0

Table 2 reveals that 70.3% of the participants had never heard of the green hospital concept before, 92% had not attended
any academic events related to the topic, and 80% were unaware of the existence of green hospital-certified hospitals in Turkey.
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Table 2. Distribution of Participants' Knowledge Levels

Variables Groups f %
Have You Heard of the Green Hospital Concept? Yes 52 29.7
No 123 70.3

Have You Attended Any Training or Conference Yes 14 8.0
Related to Green Hospitals? No 131 9.0
Are You Aware That There Are Green Hospital Yes 35 20.0
Certified Hospitals in Turkey? No 140 80.0

Table 3 indicates that the KMO value is 0.895, which is greater than the acceptable threshold of 0.60 for factor analysis
(Biiytikoztiirk, 2007). Additionally, the X? value is 2251.970, the df value is 253, and the p-value is 0.000. These results demonstrate
that the sample meets the necessary criteria for conducting factor analysis. To determine the number of factors in the scale, the
Principal Components Analysis method was applied, with Varimax rotation used for rotation. Principal Component Analysis (PCA)
was used to reduce the number of variables and reveal the underlying structure of the dataset. The Varimax rotation method was
chosen to maximize the independence of factors, enhance the clarity of variable loadings on specific factors, and facilitate
interpretation. The analysis revealed that the scale consists of five factors. The factor loadings of the items range between 0.507 and
0.873, with a total of 23 items. The scale's total variance explained is 65.383%. The Ca values for the sub-dimensions of the scale
range from 0.709 to 0.867, while the overall scale's Ca is 0.892. According to Field (2005), a Cronbach's alpha internal consistency
coefficient of 0.70 or higher is interpreted as indicating high internal consistency and reliability of the scale. Therefore, these values

indicate a high level of internal consistency and reliability for the scale and its sub-dimensions.

Table 3. Results of the Exploratory Factor Analysis of the Scale

Sub-dimensions Items Factor Loadings Ca
Energy Efficiency M 1 0.728 0.771
(%: 4.4420.65) M_2 0.873
M 7 0.815
Indoor Environmental Quality M 3 0.839 0.709
(%: 4.2420.65) M_4 0.654
M 5 0.740
M 6 0.799
M 8 0.795
Sustainable Site Planning and Management M 9 0.630 0.728
(X: 4.10£0.76) M_10 0.608
M 11 0.553
M 12 0.636
M 13 0.636
M 14 0.615
M 15 0.539
Materials and Resources M 16 0.813 0.743
(X: 4.34+0.68) M_17 0.507
M 18 0.628
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Table 3. Results of the Exploratory Factor Analysis of the Scale (continue)

M 19 0.739
M 20 0.572

Water Efficiency M 21 0.632 0.867
(X: 4.39+0.88) M_22 0.766
M 23 0.697

Overall Scale Mean [x: 4.26+0.59]
Overall Scale Co: 0.892

KMO: 0.895
Results of Bartlett's Test of Sphericity: [X%: 2251.970; df: 253; p: 0.000]

The participants’ mean scores for the sub-dimensions of "Energy Efficiency" (X: 4.44 + 0.65), "Indoor Environmental
Quality" (X: 4.24 £+ 0.65), "Materials and Resources" (X: 4.34 = 0.68), and "Water Efficiency" (X: 4.39 £ 0.88) were found to be very
high, while the mean score for "Sustainable Site Planning and Management" (X: 4.10 + 0.76) was high. Additionally, the students'
overall scale mean was determined to be very high (Table 3).

Table 4 reveals a statistically significant difference between gender and the Sustainable (Green) Hospital Awareness Scale
mean score (p< 0.05). This significant difference was attributed to female students. On the other hand, no statistically significant
differences were found between the scale mean score and other descriptive variables of the participants (p > 0.05).

Table 4. Differences Between Participants' Descriptive Characteristics and Scale Means (t-Test)

Variables Groups X + t p

Gender Female 434+047 2.676 0.008%**
Male 4.08+0.79

Class Ist Year 432+0.54 1.148 0.253
2nd Year 422 +0.62

Have You Heard of the Green Yes 425+0.58 -0.549 0.584

Hospital Concept?
No 430+0.62

Have You Attended Any Training or Yes 4.29+0.55 1.052 0.311

Conference Related to Green

Hospitals? No 4.02+0.92

Are You Aware That There Are Yes 4.26 £0.56 -0.114 0.910

Green Hospital Certified Hospitals in

Turkey? No 428 +0.70

#% p<0.01

Table 5 indicates that there is no statistically significant difference between the participants' longest-lived place and the
Sustainable (Green) Hospital Awareness Scale mean score (p > 0.05). On the other hand, a statistically significant difference was
found between the type of healthcare institution visited by the participants and the scale mean score (p < 0.05). The Tukey post-hoc
test revealed that this significant difference was due to participants who visited private healthcare institutions compared to those who
visited public hospitals.
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Table 5. Differences Between Participants' Descriptive Characteristics and Scale Means (ANOVA Test)

Variables Groups X % F p
Province 4.20+0.66
The Place Lived the Longest Disrtict 434 +0.55 0.946 0.390
Villace 431+048
-5t +
Frequency of Hospital Visits (1) 1-5 times 4:49+£0.39
in One Year (2) 6-10 times 4.23 +0.60 0.016*
(X:5.8+4.4) (3) 11 times and above 438+0.44 3129 2<1
Type of Institution Visited (4) Public Hospital 4.03+0.70
(5) Private Hospital 4.47+£0.50

#% p<0.05

Table 6 shows positive and statistically significant relationships (p < 0.05) between the overall scale and all its sub-
dimensions, with values ranging from 0.757 to 0.861. According to Biiyiikoztiirk (2007), these values can be stated that there are
highly significant and positive relationships between the scale and its sub-dimensions. While no statistically significant relationship
was observed between participants’ overall scale means and their ages, a negative and significant relationship (p < 0.05) was found
between the overall scale means and their average number of hospital visits. On the other hand, no statistically significant
relationships (p > 0.05) were identified between participants’ ages and their average number of hospital visits with both the overall

scale and sub-dimension means.

Table 6. Relationship Between Participants' Descriptive Characteristics and Scale Means
(Pearson Correlation Test)

Variables 2 3 4 5 6 7 8
(1) Energy Efficiency Correlation ~ 0.780** 0.617** 0.576*%* 0.622** 0.839** -0.139 -0.125
p 0.000 0.000 0.000 0.000 0.000 0.067  0.100
(2) Indoor Environmental Quality Correlation 0.589** 0.521** 0.579** 0.827** -0.051 -0.037
p 0.000 0.000 0.000 0.000 0.501  0.689
ﬁﬁ;;g‘;ﬁ’le Stte Planning and ¢ pation 0.501%* 0.583** 0.861%* 0034 -0.075
p 0.000 0.000 0.000 0.656  0.322
(4) Material and Resources Correlation 0.524%* 0.757** 0.097  -0.133
p 0.000 0.000 0.203  0.079
(5) Water Efficiency Correlation 0.784** -0.081 -0.131
p 0.000 0.286  0.085
(6) Overall Scale Correlation -0.037  -0.150%
p 0.624  0.047
(7) Age IC)orrelatlon 005(;415
(8) Frequency of Hospital Visits in Correlation

One Year

** Correlation is significant at the 0.01 level (2-tailed).

* Correlation is significant at the 0.05 level (2-tailed).
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4. Discussion, Conclusion, And Recommendations

Today, environmental sustainability is becoming increasingly important in many fields, including the healthcare sector. The
concept of a sustainable (green) hospital, which aims to minimize the environmental impact of healthcare institutions and ensure the
efficient use of resources, is based on both an environmentally conscious approach and innovative practices that support public
health. This concept, which includes elements such as energy efficiency, waste management, water conservation, and the reduction
of chemical use, not only provides environmental benefits but also offers many advantages in terms of economic and social
sustainability. In this context, examining the level of knowledge and awareness of the green hospital concept among young university
students, defined as Generation Z and highly sensitive to technology and innovation, is critical for the future of the healthcare sector.
Therefore, this study aims to determine the level of awareness regarding the sustainable (green) hospital concept among students
enrolled in the Medical Documentation and Secretarial Program.

The study results showed that young adults visit hospitals approximately six times a year, with the majority seeking care at
public hospitals. Additionally, it was determined that 70% of students had never heard of the green hospital concept, 90% had not
attended any academic events related to the topic, and 80% were unaware of the existence of green hospital-certified hospitals in
Turkey. In summary, it was concluded that the students had a low level of knowledge about green hospitals. Considering that these
participants are studying in a health-related field, the results are surprising. Although there are limited specific scientific articles
examining the knowledge and awareness of the green hospital concept, there are studies evaluating the awareness of healthcare users
(Kilig & Giidiik, 2018; Mansur & Korkmaz, 2020), healthcare professionals (Aljohani et al., 2023; Luque-Alcazraz et al., 2024; Bano
et al., 2024), hospital administrators (Gemlik et al., 2019), university students studying in health-related departments (Indhulekha et
al., 2018; G. Simsek & Erkin, 2022; Soliman et al., 2023; Tokhol, 2023; Aly et al., 2024), and society in general (Hosgor et al., 2023;
Nurfikri et al., 2024) on this topic.

In a study conducted with nursing students in Turkey (G. Simsek & Erkin, 2022), it was reported that more than half of the
students were not knowledgeable about sustainable development goals, yet they showed overall awareness above average. In a study
on Generation X, Y, and Z (Hosgor et al., 2023), it was found that participants did not possess sufficient environmental awareness.
Another study on nursing students (Tahkol, 2023) revealed that the students had not received adequate education on sustainability
and climate change. In a study conducted with dental students in India (Indhulekha et al., 2018), it was concluded that none of the
students were knowledgeable about biomedical waste management and that they needed education on the topic.

In this study, it was found that the students had a high level of awareness regarding "Energy Efficiency," "Indoor
Environmental Quality," "Materials and Resources," "Water Efficiency," and "Sustainable Site Planning and Management." Overall,
it was concluded that the Generation Z students in this study had a very high level of green hospital awareness. Despite the students
having low levels of knowledge on the subject, their high level of awareness about green hospitals can be seen as a surprising result.
This suggests that there may not always be a direct relationship between knowledge level and awareness, and that awareness can be
shaped by environmental, cultural, and social factors. Such a situation may also indicate the need for educational programs to be
restructured to enhance the knowledge level. Similarly, a study conducted in Indonesia and Taiwan (Nurfikri et al., 2024) reported
that each additional value introduced to create public awareness contributed to strengthening the image of sustainable green hospitals.
In a study on Spanish nurses (Luque-Alcaraz et al., 2024), it was concluded that nurses with a higher level of environmental awareness
were more likely to engage in sustainable behaviors such as waste reduction, energy saving, and environmentally conscious
purchasing decisions.

In a study conducted in Turkey (Mansur & Korkmaz, 2020), in parallel with the findings of this research, it was found that
healthcare users had a high level of awareness regarding "Indoor Environmental Quality," "Materials and Resources," and
"Sustainable Site Planning and Management." Another study conducted in Turkey (Kilig & Giidiik, 2018) also concluded that
healthcare users had high awareness and expectations regarding the features of green hospitals. In contrast to these results, a study
by Gemlik et al. (2019) reported that hospital managers lacked knowledge about green hospital practices. In another study conducted
with healthcare providers in Saudi Arabia (Aljohani et al., 2023), it was concluded that healthcare professionals were not fully aware
of environmentally friendly practices such as green hospitals.

As a result of the study, it was found that female students had a significantly higher level of sustainable (green) hospital
awareness. These findings suggest that awareness levels are closely related to individual characteristics such as gender and the type
of healthcare service experienced. Generally, women may show more interest in environmental issues and be more inclined to adopt
sustainability practices. In this context, some studies (Hosgor et al., 2015; Kilig & Giidiik, 2018; G. Simsek & Erkin, 2022) indicate
that women are generally more sensitive to environmental, health, and sustainability issues.

Additionally, it was concluded that students who visited private healthcare institutions had a significantly higher level of
green hospital awareness compared to those who visited public hospitals. Private healthcare institutions often have more modern
infrastructure, a comfortable interior and exterior environment, and up-to-date sustainability practices. This may allow students
visiting these institutions to directly observe green hospital practices and increase their awareness. Private healthcare institutions
often use environmentally friendly practices as part of their marketing strategy. This may not only make students more aware of such
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practices but also influence their decision to prefer these hospitals. Indeed, the findings of Hosgor and Hosgor (2019) support this.
In their study, it was reported that preferred physical features and high-quality hospitality services positively impacted patients'
hospital choices.

The study results showed that as the participants' awareness of green hospital concepts increased, their awareness of the
sub-dimensions of "Energy Efficiency," "Indoor Environmental Quality," "Materials and Resources," "Water Efficiency," and
"Sustainable Site Planning and Management" also rose. While no significant relationship was found between participants' age and
green hospital awareness levels, a negative and significant relationship was found between the average number of hospital visits and
their awareness levels. In other words, as participants' awareness of green hospitals increased, the number of hospital visits per year
decreased. These findings suggest that awareness of green hospitals may not only influence individuals' environmental sustainability
consciousness but also their health management behaviors. The decrease in hospital visits could be related to increased health literacy,
preventive approaches, and the development of individual health responsibility. This highlights the positive impact of environmental
awareness on health behaviors. On the other hand, the narrow age range of the students, who are mostly young individuals, may have
led to a lack of significant impact of age on awareness. In the study by Kili¢ and Giidiik (2018), it was reported that younger
individuals had significantly higher green hospital awareness compared to older individuals. Another study conducted in Egypt with
nursing students (Soliman et al., 2023) found that older students who participated in sustainability-related training had higher levels
of knowledge and awareness.

In summary, the study concluded that Generation Z students have high awareness of sustainable (green) hospitals, but their
knowledge levels are weak. In this context, it may be beneficial to organize educational programs, seminars, or practical projects to
address the students' knowledge gaps. Adding elective courses on environmental sustainability themes to university curricula could
be recommended. Additionally, awareness-raising campaigns and the use of digital media tools could enhance the students'
knowledge levels. Future researchers working on this subject could be advised to conduct comparative studies with larger sample
sizes, examining different age groups and professional fields.

References

Aljohani, E., Albarrak, A., Akkasi, H., Aljasir, N., Almaslouk, M., Alqahtani, F., ... & Algahtani, S. (2023). Awareness of
healthcare providers on environment-friendly practices in operating rooms in selected hospitals in Riyadh, Saudi
Arabia. Medicine, 102(34), e34584.

Alkaabi, A., & Aljaradin, M. (2022). Green Hospitals for the Future of Healthcare: A Review. Al-Kitab Journal for Pure
Sciences, 6(2), 31-45.

Allen, J. G., MacNaughton, P., Laurent, J. G. C., Flanigan, S. S., Eitland, E. S., & Spengler, J. D. (2015). Green buildings
and health. Current environmental health reports, 2, 250-258.

Aly, S. M. M., S., Ragab, S. M., Ahmed, H. A. E., Elmowafi, K. A. E., Ayed, M. M. A., Elsayed, N. R, & Maiz, A. M. A.
(2024). Effect of Awareness Program regarding Climate Changes and Sustainability Development on Nursing Internship Students'
Knowledge. Egyptian Journal of Health Care, 15(3), 348-361.

Bajwa, B., Zhang, Z., Tuen, Y. J., Courtemanche, R., & S. Arneja, J. (2025). How Can Non-Hospital Surgical Centres
Improve Their Environmental Footprint (and Reduce Costs)?. Plastic Surgery, 22925503241305635.

Balabel, A., & Alwetaishi, M. (2021). Toward sustainable healthcare facilities: an initiative for development of
“Mostadam-HCF” rating system in Saudi Arabia. Sustainability, 13(12), 6742.

Balaji, M., Velmurugan, V., & Prasath, M. (2014). Barriers in green supply chain management: an Indian foundry
perspective. International Journal of Research in Engineering and Technology, 3(7), 423-429.

Bano, V., Amin, E., Magbool, S., Hassan, S. A., Baber, A., & Urooj, R. (2024). Awareness of the Green Dentistry
Concept among Dental Professionals in Tertiary Care Dental Hospital, Rawalpindi. Life and Science, 5(2), 251-258.

‘Baytas, V., & C. Aydin, G. (2022). Saglik Kurumlarinda Cevreye Duyarli Politikalar: Yesil Hastane Ornekleri. Ekonomi
Maliye Isletme Dergisi, 5(2), 336-356.

Brunet, J., Billaquois, C., Viellard, H., & Courari, F. (2024). Eco-friendly hospital architecture. Journal of Visceral
Surgery, 161(2): 54-62.

Brunsgaard, C. (2016, May). Sustainability Certification (DGNB) and Design Process in the Case of four Healthcare
Centres. In Rehva World Congress: CLIMA2016. Department of Civil Engineering, Aalborg University.

Biiyiikoztiirk, S. (2007). Sosyal bilimler i¢in veri analizi el kitab1. 8. Basim, Ankara: Pegem A Yaymecilik.
25



Carino, S., Porter, J., Malekpour, S., & Collins, J. (2020). Environmental sustainability of hospital foodservices across the
food supply chain: a systematic review. Journal of the Academy of Nutrition and Dietetics, 120(5), 825-873.

Cohen, E. S., Kringos, D. S., Kouwenberg, L. H., Weiland, N. H. S., Richie, C., Aarts, J. W., & Hehenkamp, W. J. (2025).
Patient perspectives on climate friendly healthcare: an exploratory study in obstetrics and gynaecology. Patient Education and
Counseling, 130, 108427.

Dahlan, N. Y., Mohamed, H., Kamaluddin, K. A., Abd Rahman, N. M., Reimann, G., Chia, J., & Ilham, N. L. (2022).
Energy Star based benchmarking model for Malaysian Government hospitals-A qualitative and quantitative approach to assess
energy performances. Journal of Building Engineering, 45, 103460.

Danilov, A., Benuzh, A., Yeye, O., Compaore, S., & Rud, N. (2020). Design of healthcare structures by green standards.
In E3S Web of Conferences (Vol. 164, p. 05002). EDP Sciences.

Dhillon, V. S., & Kaur, D. (2015). Green hospital and climate change: Their interrelationship and the way
forward. Journal of clinical and diagnostic research: JCDR, 9(12), 1-5.

Dion, H., Evans, M., & Farrell, P. (2023). Hospitals management transformative initiatives; towards energy efficiency and
environmental sustainability in healthcare facilities. Journal of Engineering, Design and Technology, 21(2), 552-584.

Ebekozien, A., Ayo-Odifiri, S. O., Nwaole, A. N. C., Ibeabuchi, A. L., & Uwadia, F. E. (2022). Barriers in Nigeria’s
public hospital green buildings implementation initiatives. Journal of Facilities Management, 20(4), 586-605.

Eser, N. S. (2023). Yesil Hastanelerin Maliyet Avantaji Bakimidan Degerlendirilmesi. Girisimcilik ve Kalkinma
Dergisi, 18(2), 54-64.

Fardi, K., Ghanizadeh, G., Bahadori, M., Chaharbaghi, S., & Shokouh, S. M. H. (2022). Location selection criteria for
field hospitals: A systematic review. Health promotion perspectives, 12(2), 131.

Field, A. (2005). Discovering Statistics Using SPSS (2nd. edition) Thousand Oaks, CA: Sage Publications, Inc.

Filippini, M., Masiero, G., & Steinbach, S. (2019). The impact of ambient air pollution on hospital admissions. The
European Journal of Health Economics, 20(6), 919-931.

G. Simgek, H. & A. Ozsoy, S. (2024). Saghk Kuruluslarinda Hemsireler Icin Yesil Bir Uygulama: Geri Déniisiim. Zzmir
Katip Celebi Universitesi Saghk Bilimleri Fakiiltesi Dergisi, 9(1), 145-151.

G. Simsek, H., & Erkin, O. (2022). Sustainable development awareness and related factors in nursing students: A
correlational descriptive study. Nurse Education in Practice, 64, 103420.

Gemlik, N., Arslanoglu, A., Gilin, M., & Aslan, U. (2019). Hastane Yoneticilerinin Yesil Hastane Farkindaligi Uzerine
Nitel Bir Arastirma. International Journal of Social and Humanities Sciences Research, 6(40), 2135-2144.

Hosgor, D. G., Gilingordii, H., & Hosgor, H. (2023). Sustainable consumption behavior measurement of three generations
using descriptive variables. Opportunities and Challenges in Sustainability, 2(2), 71-80.

Hosgor, H. (2014). Yesil hastane konsepti ve Tiirkiye deneyimi. Saglik Bilimleri ve Meslekleri Dergisi, 1(2), 75-84.

Hosgor, H., & Hosgdr, D. G. (2019). Hastalarin hastane se¢imini etkileyen faktorler: sistematik derleme (1996~
2017). Hacettepe Saglk Idaresi Dergisi, 22(2), 437-456.

Hosgor, H., Hosgor, D. G, & Tosun, N. K. (2015). Saglik Bilimleri Fakiiltesi Ogrencilerinin Cevreye Yonelik
Tutumlarinin Belirlenmesi: Kiyaslamali Bir Analiz. Saglik Bilimleri ve Meslekleri Dergisi, 2(2), 198-208.

Huang, H. H., Huang, Y. Y., & Perng, Y. H. (2020, July). Evaluating critical criteria for green hospital buildings. In /OP
Conference Series: Materials Science and Engineering, 897(1): 012015). IOP Publishing.

Hussain, S., & Sheikh, H. A. Sustainability Assessment by Green Building Rating Systems: A Comparative Analysis of
LEED, BREEAM and CASBEE on a Case Study. International Journal for Multidisciplinary Research, 5(6), 1-29.

Hydari, M. A., Ali, M., & Dost, M. K. B. (2020). Impact of accreditation, services quality, green standards and product
superiority on customer loyalty: A case of healthcare quality in hospitals of Pakistan. Journal of Accounting and Finance in
Emerging Economies, 6(1), 219-236.

Indhulekha, V., Ganapathy, D., & Jain, A. R. (2018). Knowledge and awareness on biomedical waste management among
students of four dental colleges in Chennai, India. Drug Invention Today, 10(12), 32-41.

26



Kara, B., Kaymakamzade, B., Tulbentci, T., Savasan, A., Amilo, D., & Hosseini, K. (2024). A fractional-order model for
the effects of expansions in hospitals on the applicability of performance certificate programme. Applied Mathematics in Science
and Engineering, 33(1), 2438769.

Kilg, C. H., & Gudik, 0. (2018). Yesil hastane kavrami ve Tiirkiye’deki son kullanicilarin beklentileri {izerine bir
hastane 6rnegi. Giimtishane Universitesi Saglhk Bilimleri Dergisi, 7(1), 164-174.

Konakoglu, Z. N., & K. Acicy, F. (2021). Assessment of Green Hospital Criteria: Case of Trabzon (Yesil Hastane
Olgiitlerinin Irdelenmesi: Trabzon Ornegi). Social Mentality and Researcher Thinkers Journal (Smart Journal), 7(54), 3512-3522.

Kumari, S., & Kumar, R. (2020). Green hospital-A necessity and not option. Journal of Management Research and
Analysis, 7(2), 46-51.

Kwakye, G., Brat, G. A., & Makary, M. A. (2011). Green surgical practices for health care. Archives of surgery, 146(2),
131-136.

Lattanzio, S., Stefanizzi, P., D’ambrosio, M., Cuscianna, E., Riformato, G., Migliore, G., ... & Bianchi, F. P. (2022).
Waste management and the perspective of a green hospital—a systematic narrative review. International Journal of Environmental
Research and Public Health, 19(23), 15812.

Luque-Alcaraz, O. M., Aparicio-Martinez, P., Gomera, A., & Vaquero-Abellan, M. (2024). The environmental awareness
of nurses as environmentally sustainable health care leaders: a mixed method analysis. BMC nursing, 23(1), 229.

Luthra, S., Kumar, V., Kumar, S., & Haleem, A. (2011). Barriers to implement green supply chain management in
automobile industry using interpretive structural modeling technique: An Indian perspective. Journal of Industrial Engineering and
Management (JIEM), 4(2), 231-257.

Mansur, F., & Korkmaz, S. (2020). Saglik hizmeti kullanicilarinin yesil hastane farkindalik diizeylerini belirlemeye
yonelik bir ¢calisma. Ankara Hact Bayram Veli Universitesi Iktisadi ve Idari Bilimler Fakiiltesi Dergisi, 22(3), 827-850.

McCormick, R. (2017). Does access to green space impact the mental well-being of children: A systematic
review. Journal of pediatric nursing, 37, 3-7.

McGain, F., & Naylor, C. (2014). Environmental sustainability in hospitals—a systematic review and research
agenda. Journal of health services research & policy, 19(4), 245-252.

Norouzi, D., Vahdat, S., & Hesam, S. (2021). Investigating Green Hospital Criteria Using Delphi Method for Fars
Province, Southwest of Iran, 2019. Journal of Community Health Research.

Nurfikri, A., Kesa, D. D., Wu, M., Roselina, E., & Hidayat, A. (2024). Public awareness, attitudes, behavior and norms
building green hospitals' power. Heliyon, 10(20), €39336.

0. Karaca, P., Atilgan, E., & Zekioglu, A. (2018). Saglik Hizmetlerinde Siirdiiriilebilirlik Baglaminda Inovatif Bir
Uygulama: Yesil Hastaneler. Electronic Journal of Vocational Colleges, 8(2), 77-87.

Penn, E., Yasso, S. F., & Wei, J. L. (2012). Reducing disposable equipment waste for tonsillectomy and
adenotonsillectomy cases. Otolaryngology--Head and Neck Surgery, 147(4), 615-618.

Perdana, A., Sedayu, A., Permana, K. A., & Kharismawardani, N. (2023). Assessment and optimization of green buildings
in inpatient buildings using EDGE building rating: Case study Graha Amarilis of Karsa Husada Batu Academic
Hospital. Interdiciplinary Journal and Hummanity (INJURITY), 3(2), 131-145.

Pillay, T. L., & Saha, A. K. (2024). Framework for a Simulation Learning Tool to Optimize Green Star Buildings in South
Africa. Sustainability, 16(4), 1565.

Pinzone, M., Guerci, M., Lettieri, E., & Huisingh, D. (2019). Effects of ‘green’training on pro-environmental behaviors
and job satisfaction: Evidence from the Italian healthcare sector. Journal of cleaner production, 226, 221-232.

Pradinuk, R. (2009). Incentivizing the daylit hospital: the green guide for health care approach. HERD: Health
Environments Research & Design Journal, 2(4), 92-112.

Quttainah, M. A., & Singh, P. (2024). Barriers to Sustainable Healthcare Waste Management: A Grey Method Approach
for Barrier Ranking. Sustainability, 16(24), 11285.

Reeder, L. (2010). Guide to green building rating systems: understanding LEED, Green Globes, Energy Star, the
National Green Building Standard, and more (Vol. 12). John Wiley & Sons.

27



Ryan-Fogarty, Y., O'Regan, B., & Moles, R. (2016). Greening healthcare: systematic implementation of environmental
programmes in a university teaching hospital. Journal of Cleaner Production, 126, 248-259.

Sadatsafavi, H., & Shepley, M. M. (2016). Performance evaluation of 32 LEED hospitals on operation costs. Procedia
Engineering, 145, 1234-1241.

Seifert, C. (2018). The barriers for voluntary environmental management systems—The case of EMAS in
hospitals. Sustainability, 10(5), 1420.

Setyowati, E., Harani, A. R., & Falah, Y. N. (2013). Green building design concepts of healthcare facilities on the
orthopedic hospital in the tropics. Procedia-Social and Behavioral Sciences, 101, 189-199.

Soliman, S. M., Mohammed Ali Saleh, N., & Mahmoud Eldeep, N. (2023). Effect of training program about sustainability
and climate change on nursing internship students' awareness. Egyptian Journal of Health Care, 14(4), 852-863.

T. Kurtaran, A. ve Yesildag, A. Y. (2021). Trabzon’daki Kamu Hastanelerinin Yesil Hastane Standartlarina
Uygunluklarmin Belirlenmesi. Eskisehir Osmangazi Universitesi IIBF Dergisi, 16(3), 777 —797.

Tabachnick, B. G. & Fidell, L. S. (2007). Experimental designs using ANOVA. Thomson/Brooks/Cole.

Tahkol, D. (2023). Hemsirelik Ogrencilerinin Siirdiiriilebilir Kalkinma Tutumlari Ve Iklim Degisikligine Yonelik Bilgi
Diizeyleri. Dokuz Eyliil Universitesi, Saglik Bilimleri Enstitiisii, Yiiksek Lisans Tezi.

Tarkar, P. (2022). Role of green hospitals in sustainable construction: Benefits, rating systems and constraints. Materials
Today: Proceedings, 60, 247-252.

Tiirkiye Istatistik Kurumu (2023), https:/iklim.gov.tr/tuik-ulusal-sera-gazi-emisyon-envanteri-yayinlandi-haber-
1122?utm_source=chatgpt.com

Vallée, A. (2024). Green hospitals face to climate change: Between sobriety and resilience. Heliyon, 10(2), €224769.

Wang, T., Li, X., Liao, P. C., & Fang, D. (2016). Building energy efficiency for public hospitals and healthcare facilities
in China: Barriers and drivers. Energy, 103, 588-597.

Wood, L. C., Wang, C., Abdul-Rahman, H., & Abdul-Nasir, N. S. J. (2016). Green hospital design: integrating quality
function deployment and end-user demands. Journal of Cleaner Production, 112, 903-913.

) Yildiz, H. (2016). Strdurilebilirlik baglaminda saglik sektoriinde inovatif uygulamalar: Yesil hastaneler. Kafkas
Universitesi Iktisadi ve Idari Bilimler Fakiiltesi Dergisi, 7(13), 323-340.

Yoon, E., & Lim, Y. (2016). A Study on Green Building Certification Criteria for Healthcare Facilities-Focused on
System and Contents for Healthcare in BREEAM, LEED, CASBEE. Journal of The Korea Institute of Healthcare
Architecture, 22(3), 17-26.

28


https://iklim.gov.tr/tuik-ulusal-sera-gazi-emisyon-envanteri-yayinlandi-haber-1122?utm_source=chatgpt.com
https://iklim.gov.tr/tuik-ulusal-sera-gazi-emisyon-envanteri-yayinlandi-haber-1122?utm_source=chatgpt.com

