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ABSTRACT

Purpose: To evaluate the effect of the Hospital Recycling Program conducted for the wastes generated
during the practice of nurses on the recycling behavior and waste amounts of the nurses.

Material and Methods: A quasi-experimental study with a pre-test and post-test control group was
conducted with 64 nurses. Data were collected by the Nurse Descriptive Characteristics Form, Recycling
Scale for Sustainable Hospital, and Unit Waste Registration Form. The Hospital Recycling Program based
on the Theory of Planned Behaviour was applied to the intervention group.

Results: The Hospital Recycling Program had a positive effect on attitudes/behavior intention, and
recycling behavior scores of nurses in the intervention group; the amount of recyclable waste was
significantly increased compared to the control group (p<0.05). It was found that perceived behavioral
controls of all nurses affected the intention to recycle and the Hospital Recycling Program had a significant
effect on the attitudes of the nurses in the intervention group (p<0.05).

Conclusion: The Hospital Recycling Program based on the Theory of Planned Behaviour has a positive
effect on the recycling behaviors of the nurses and the amount of recyclable waste.

Keywords: attitude, hospitals, intention, nurse, recycling.

INTRODUCTION

Today, one of the most important causes of
environmental pollution is the increase in the amount
of waste. Hospitals are open 365 days, 7 days a
week, twenty-four hours a day, because they offer
hotel services, restaurants, and office services as well
as clinical services and there are too many
employees, they are also among the places where
intensive waste production as well as energy and
water consumption (1, 2). Sterile procedures,
surgeries, patient hygiene, and numerous other
services require a wide range of materials that are
contaminated or disposable, even if they are opened
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and not used (3). Particularly among the nursing care
activities, many wastes that can be recycled and non-
recyclable are produced during drug treatment/drug
procedures (4). Given that nurses often represent the
majority of employees in a hospital and participate
directly in patient care, the fact that they are an
important source of consumer and waste producer is
emerging (5-7).

Nurses have professional responsibilities for waste
management (2). Studies show that nurses have low
levels of knowledge/practice on environmental
protection, rational use of resources and waste
management practices (8, 9). In particular, there is
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Step 1: The amount of waste produced by the clinics (domestic, medical, cutter-piercing
waste, recyclable waste) was measured by using digital hand scales (maximum 40 kg
weighing, 10 gram measurement accuracy) for seven days in cooperation with the waste
managers in the clinics and the data were recorded on the unit waste record form.

Step 2: Immediately after the end of the first waste measurement, “NDCF and RSSH" were
applied as a pre-test by face-to-face interview technique according to the shifts of the
nurses (intervention and control group) in both groups.

Step 3: Hospital Recycling Program was applied to the nurses in the intervention group.

Step 4: The final waste measurement was carried out in both clinics for seven days (after
15 days after the training under the Hospital Recycling Program for the intervention group
and one month after the end of the pre-test questionnaire for the control group).

The data collection process was carried out in five stages;

Step 5: Immediately after the end of the waste measurement, “RSSH” was applied as a
—1post-test according to the shifts of the study of the nurses (intervention and control group) in]

both groups.

Figure 1. Data Collection Stages

evidence that there are problems with effective
recycling practices and the separation of waste at the
source (7,10). To reduce the risk of disease
transmission, nurses dispose of some of the waste in
domestic waste and recycling and unnecessarily
waste them into medical waste bags. The inclusion of
recyclable wastes in domestic waste and medical
wastes brings economic and environmental burdens,
so the separation of wastes at the source is important
(9-11). However, it is stated that nurses are generally
unaware of waste and energy costs (12). However,
nurses need to be an active part of cost-effective
efforts (13).

Nurses should be involved in waste management
practices to improve environmental sustainability in
health care (5, 6). Since environmental problems
cannot be solved only by technology and laws,
individual behavior changes are required. There
should also be a change in knowledge and attitude
for behavior change. Developing a positive attitude
towards the environment is possible with
environmental education (14). Environmental
education aims to increase the awareness of the
individual about environmental problems (15).
Theory-based studies need to be conducted and
tested to understand the mechanism responsible for
recycling behavior. In this context, in many studies,
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the Theory of Planned Behavior (TPB) has been
successfully applied to understand the behavior of
recycling (16-18). In our country, it is determined that
studies on recycling behavior are concentrated in
educational sciences and there is no study on nursing
(19-21). For a sustainable future, it is important to
explain the recycling behavior of nurses based on the
model (16). Supporting nurses with a professional
and motivating approach is thought to positively affect
their recycling behavior. It is thought that nurses who
are role models in hospitals will improve their
recycling behaviors and contribute to gaining these
behaviors in student nurses. This study aimed to
evaluate the effect of the Hospital Recycling Program
prepared by the researcher on the recycling behavior
of the nurses and their waste amounts.

MATERIAL AND METHODS

Design

The study was conducted as a quasi-experimental
study with a pre-test, and post-test control group.The
research hypotheses were:

-H1: The Hospital Recycling Program affects the
recycling behaviors of nurses.

-H1: The Hospital Recycling Program affects the
amount of recyclable waste in the clinic.
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Table 1. Distribution of Nurses in the Intervention and Control Group by Descriptive Characteristics

Characteristics Intervention Control Total Test value
(n=32) (n=32) (n =64) P
Age (year) Min-Max 23-49 (33.5) 23-58 (35) 23-58 (34) =-0.473
(Median)
x*SD 33.9746.74 34.88+8.48 34.42+7.62 2p =0.638
Gender Female 31 31 62 X?=0.001
Male 1 1 2 bp =1.000
Marital status Married 14 20 34 X?=2.259
Single 18 12 30 °p=0.133
Education University 25 30 55 X?=3.232
Graduate 7 2 9 bp =0.148
Professional working time (year) Min-Max 1-30 (10) 1-36 (12) 1-36 (10) t=-0.624
(Median)
x*SD 11.17+7.49 12.44+8.70 11.80+8.08 2p =0.535
Department Clinic 13 12 25 X?=2.127
Intensive 9 14 23 °p =0.345
care
Operating 10 6 16
room
Professional position Clinic nurse 18 21 39 X?=1.363
Supervisor 1 2 3 ap =0.562
nurse
Other 13 9 22
Membership in the environmental Yes 1 2 3 X?=0.350
group No 31 30 61 bp =1.000
Thinking that nurses should take an Yes 27 28 55 X?=0.129
active role in protecting environmental No 5 4 9 bp =1.000
health
Evaluation of hospital recycling Min-Max 1-7 (3) 1-7 (4) 1-7(4) Z=-2.158
activities (Median) 3.09+1.61 4.03+1.71  3.56+1.72  °p =0.031*
x*SD

aStudent t Test. *Fisher’s Exact Test. °Pearson Chi-Square Test. ‘Fisher Freeman Halton Test. *Mann Whitney U Test

*0<0.05

Place and Time of Study

The study was conducted between June 2017 and
February 2018 at a University Medical Faculty
Hospital General Surgery and Cardiovascular
Surgery Clinics (service, intensive care, and
operating room).

Sample

The sample of the intervention group consisted of
nurses at the Cardiovascular Surgery Clinic and the
control group at the General Surgery Clinic. Because
of the high number of recyclable medical products in
these clinics, nurses working in these units were
sampled and randomly determined. The most
intensive clinics of the hospital in terms of patient
circulation and working nurse were selected. The
nurses here were chosen because they would
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support the researcher in data collection.The study
sample was composed of 64 nurses based on a
confidence interval of 95%, moderate effect size
(d=0.50), and a statistical power of 80%. The study
was started with 72 nurses and was completed with
64 nurses (intervention = 32, control = 32) due to
health problems and unit change. Power analysis
(G*Power v3.1.7) made at the end of the study
showed a statistical power of 81% based on a
confidence interval of 95%.

Inclusion criteria. Voluntary nurses working in
cardiovascular and general surgery clinics who
accepted to participate in the study were included in
the study.

Exclusion criteria. Nurses who were leaving work, on
sick leave, on annual/unpaid leave were excluded
from the study.
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Table 2. Evaluation of Recycling Scale for Sustainable Hospital Sub-Dimension and Scale Scores By Groups

Intervention Control
Sub-dimensions (n=32) (n=32) Testvalue p
Median/ x£SD Median/x+SD
Pretest 6.1 6.4
1. Attitude
Posttest 6.7 6.6 _ _ *k
Z=-3.213 ¢p =0.001
Point 0.73+0.63 0.25+0.57 P
difference
Pretest 7 7
2. Behavior results Posttest 7 7 7=-0.195 ©p=0.846
Point 0.20+0.50 0.17+0.45
difference
Pretest 7 7
3. The importance of the results of Posttest 7 7
. Z=-0.904 ¢©p=0.366
behavior Point 0.18+0.46 0.07+0.31 P
difference
Pretest 55 6.5
4. Subjective norm Posttest 6 4 Z=-1.296 ©p=0.195
Point 0.73+1.45 0.41+0.93 p
difference
Pretest 54 5.6
5. Perceived expectations Posttest 6.2 6.1 7=-0.949 °p=0.343
Point 0.63+1.34 0.29+0.95
difference
Pretest 6.1 6
6. The importance of expectations Posttest 6.7 6.8 Z=-0.189 °p=0.850
Point 0.62+1.57 0.46+1.30
difference
Pretest 4.88+1.02 5.19+1.19
7. Perceived behavior control 203tt93t 5.70+1.10 5.24+1 11
oint o P _ _ %
difference 0.81+1.26 0.05+1.18 t=2.479 2p=0.016
Pretest 4.55+1.02 5.160.89
8. Perceived conditions/situations Posttest 5.59+0.52 5.21+0.91
Point 1.04+1.01 0.05+0.91 t=4.101 °p=0.001*
difference
Pretest 6.3 6.3
9. Facilitating conditions/ situations Posttest 6.3 6.3
Point 0.28£0.66  -0.01:0.42 2=-1.926 °p=0.054
difference T T
Pretest 6 6
10. Behavior intention Posttest . .
Point Z=-2.053 °p=0.040*
difference 0.96+1.15 0.40+0.88
Pretest 5 58
11. Recycling behavior Posttest 6.2 6
Point 1.25+1.72 0.29+1.11 Z=-2.184 °p=0.029*
difference
Pretest 5.64+0.50 5.93+0.49
Scale Total Postiest 6.32+0.27 6.15+0.44 ) L
( 0.68+0.52 0.22+0.39 t=3.947 °p=0.001
difference

aStudent t Test ®Mann Whitney U Test. *p<0.05. **p<0.01
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Data Collection Tools

Nurse Descriptive Characteristics Form (NDCF):
The form consisted of 10 questions that were
developed in light of the relevant literature (20, 22).
Recycling Scale for Sustainable Hospital (RSSH):
Tekkaya et al. (2011), the 7-point Likert-type scale,
created according to TPB, is intended to determine
the recycling behavior of university students on
campus and consists of 11 sub-dimensions and 90
questions (20). The average score for the scale sub-
dimensions was obtained by summing all the items in
the sub-dimension and dividing by the total number of
items. The mean score for the whole scale was
obtained by summing all items in the scale and
dividing it by the total number of items. Negative
expressions (4 items) were reverse coded. Some
expressions in the Perceived Expectations and
Importance of Expectations sub-dimensions were
changed with the permission of the scale owner as
the study was conducted in the hospital environment:
university =~ management=hospital management,
faculty members=nursing, services directorate,
responsible nurses, campus=hospital. The Recycle
Behavior sub-dimension included a blue wrap, glass
vial, IV bag, medical packaging, and oxygen mask
(Cronbach's Alpha coefficient = 0.83). Cronbach's
Alpha coefficient values of each sub-dimension were
calculated in the original scale, and no calculation
was made for the scale total. In this study, Cronbach’s
Alpha coefficient of the scale was calculated as 0.92
in the pre-test.Cronbach's Alpha coefficient values
are as follows: the attitude (original:0.87, this study:
0.89), behavior results (original:0.93, this study:
0.94), the importance of the results of the behavior
(original:0.95, this study: 0.96), subjective norm
(original:  0.67, this study: 0.75), perceived
expectations (original:0.89, this study: 0.86), the
importance of expectations (original:0.92, this
study:0.96), perceived behavior control (original:0.72,
this study: 0.77), perceived conditions/conditions
(original:  0.76, this study: 0.75), facilitating
conditions/situations (original: 0.92, this study: 0.83),
behavior intention (original: 0.93, this study:
0.94),recycling behavior (original:0.90, this study:
0.80) (20).

Unit Waste Registration Form: The form was
developed considering the relevant literature (23). It
is a form in which seven-day measurements of the
unit name, collector and waste types (domestic,
medical, sharp-drilling, recyclable) are written.
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Data Collection
Figure 1 presents data collection stages.

Implementation of Hospital Recycling Program
The content of the program consists of seven
interference packages;

1. Recycling Training for Nurses: The training
(individual or group) was conducted with 8 different
groups interactively with 45 minutes PowerPoint
presentation, video demonstration and 15 minutes
discussion on the subject (a total of one hour, one
time). Nurses were allowed to express their concerns
and ask questions. In the presentation of 51 slides
prepared by scanning the literature; waste
management, legal responsibilities in waste
management, the definition of recycling, benefits of
recycling, recyclable medical materials, examples of
recycling practices in hospitals around the world,
nurses' responsibilities in recycling practices are
included (7, 9, 10-12, 23-25).

2. 'Support recycling you too' Video: It was taken by
the researcher with the technical support of a
University Information and Communication
Technologies Application and Research Center to
emphasize the professional responsibilities of nurses
and to realize the institutional impact on subjective
norms. In this video, a member of the Department of
Cardiovascular Surgery, head nurse and nurse
responsible for intensive care unit, an environmental
engineer working in the hospital environmental
management unit, director of Environmental
Problems Application and Research Center of our
university, dean of nursing faculty, thesis supervisor
and thesis student were included and the messages
which were determined in line with the literature and
thought to increase the sensitivity to recycling in
hospitals were included. The video duration was 4.36
seconds. Watching the video during the training
nurses were encouraged to recycle.

3. Recycling Board, Posters, and Brochures: The
board was formed from recyclable medical materials
(blue wrap, oxygen mask, intravenous bag, medical
packaging material, glass vial) for use in training. It
was aimed that the nurses could identify the
recyclable materials and examine the recycling
codes. Nurses were given a plastic code list with
recycling numbers (23). Posters obtained from
environmental non-governmental organizations were
hung in the treatment and restrooms of the nurses for
reminding and warning.
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Compliance Evaluation criteria Values of the model in this Conformity in this study
index study
X2 0<x2 <2df 8.78 Good
p value 0.05<p=<1.00 0.19 (p >0.05)
X2 /df 0<x2 /df<2 8.78/6 (1.46) Good
RMSEA 0.05sRMSEA<0.10 0.086 Acceptable
(Acceptable)
CFlI 0.95<CFI<0.97 (Acceptable) 0.93 -
GFlI 0.95<GFI1<1.00 (Good) 0.96 Good

RMSEA: Root Mean Square Error of Approximation, CFl: Comparative Fit Index, GFl: Goodness of Fit Index

4. The slogan of the Hospital Recycling Program:
Inspired by literature, the following slogan created by
the researcher was used in the video and on cloth
bags (26). The slogan was “Economically
sustainability,  Ecologically sensitive, Socially
sensitive for Nursing Applications Support Recycling
You Too”.

5. Recycling Reminder Badge: It was prepared by the
investigator collecting the vial caps from the
cardiovascular surgery clinic.

6. Supply and Increasing the Number of Recycle
Bins: As it was found out that there were no recycle
bins in the operating room, 7 recycle bins were placed
in the operating room and an additional one was
placed in the service and intensive care units. Also,
waste battery boxes obtained from an environmental
non-governmental organization were placed in the
common room used by the operating room and
intensive care nurses.

7. Encouragement of behavior: A stimulating
environment was created for the nurses by using
educational materials (posters, brochures, recyclable
medical equipment board, plastic recycling code list)
that contain information parallel to the content of the
program. At the end of the training, nurses, brochures
obtained from environmental non-governmental
organizations, pencils (larch seed, obtained from
recycling), a notepad, a reminder name badge, a
cloth bag with the slogan of the program, booklet
created in 2015 by a University Environmental
Problems Application and Research Center
distributed for motivation purposes.

While the program was applied to the intervention
group, no intervention was applied to the control
group. Routine hospital operation continued.

Statistical analysis
SPSS 20.0 software, LISREL 8.8 software for path
analysis, and G-Power software for power analysis
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were used for data analysis. Numbers, percentages,
mean, median, minimum, maximum, and standard
deviation values were used to evaluate descriptive
characteristics. The suitability of the data for normal
distribution was determined by Shapiro-Wilk’s test.
Data were evaluated by Student t-Test, Mann
Whitney U test, Wilcoxon Signed Ranks, Pearson
Chi-Square test, Fisher-Freeman-Halton (post hoc
Bonferroni method) test, and Fisher's Exact test.
Confirmatory factor analysis was performed to assess
the compatibility of the model, p<0.05 was considered
significant.

Ethical considerations

Ethical approval was obtained from the Clinical
Research Ethical Committee of a University Medical
School Research and Training Hospital (Dated
30.05.2017 and No0:17-5.2/20). Written permission
was obtained for conducting the study in the same
hospital (dated 29.06.2017 and No0:69631334-
302.99) and from the researchers who developed the
scale used in the study. Verbal and written informed
consent were obtained from nurses included in the
study. The research conforms to the provisions of the
Declaration of Helsinki (as revised in Brazil 2013).

RESULTS

Activities for the Environment and Personal
Information of Intervention and Control Group
Nurses

It was found that nurses in the intervention and
control groups were similar in terms of personal
information and environmental activity characteristics
(p>0.05). It was found that nurses in the intervention
group found the recycling activities in the hospital less
adequate (p<0.05) (Table 1).

Recycling Behavior of Nurses in the Intervention
and Control Group
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Table 4. Distribution of Waste Amount of the Intervention and Control Group (kg)

Intervention Group (n=32)

Control Group Between Groups

=32 Test val
Waste Types (n=32) estvalue
£+SD £+SD
Domestic waste Pretest Posttest  23.49+16.56 33.23+27.89 Z=-0.616. °p = 0.538
22.80+17.12 31.24+26.80 Z=-0.968p = 0.333
In-group
First-Last 9p = 0.543 9p = 0.476
waste difference ) 69+8.47 -1.99+8.23 Z=-0.013 °p =0.990
Medical waste Pretest Posttest  115.09+74.03 112.27+41.74 Z=-0.541 °p =0.589
57.33+27.37 100.85+23.07 Z7=-4.138 °p =0.001**
In-group
dn = *k dn =
First-Last b = 0.001 p = 0.244
waste difference g7 76153 07 -11.42+35 31 7=-2.956 °p =0.003**
Sharp waste Pretest Posttest  9.83+7.64 8.62+5.08 Z=-0.050 °p =0.960
12.12+3.87 12.8127.25 Z=-0.176 °p =0.860
In-group
First-Last 9p =0.224 9p = 0.012*
waste diference ) 294+7.19 4.19+7.01 7=-0.138 °p = 0.890
Recyclable waste Pretest Posttest  2.14+1.77 2.26+0.65 Z=-1.287 °p =0.198
6.45+3.97 2.30£0.79 Z=-3.400 °p =0.001**
In-group
- *% -
FirstLast 9p =0.002 9p =0.730
waste difference 4 303.73 0.040.92 Z=-3.446 °p=0.001*

eMann Whitney U Test. 9Wilcoxon Signed Ranks. *p<0.05. **p<0.01

As seen in Table 2, the attitude, perceived behavior
control, perceived conditions/conditions, behavior
intention, recycling behavior dimensions and total
scale scores of the intervention group were
significantly higher than the control group after the
Hospital Recycling Program (p<0.05). Behavior
results, the importance of the results of the behavior,
subjective norm, perceived expectations, the
importance of expectations, and facilitating
conditions/situations subscale scores were not
significantly different in the intervention and control
groups (p>0.05).

Comparison of Recycling Behavior of Nurses in
Intervention and Control Groups with Path
Analysis

In order to evaluate the effectiveness of the TPB-
based Hospital Recycling Program, a model was
established by Path Analysis by taking the RSSH
post-test scores of all nurses in the intervention and
control groups and the model was found to be in good
agreement (Table 3).
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In Model 1, the direct impact of the Hospital Recycling
Program on attitude, subjective norm, perceived
behavioral control, intention, and behavior; the direct
effect of attitude, subjective norm, perceived
behavioral control on intention; the direct effect of
perceived behavioral control on behavior and the
direct effect of intention on behavior were evaluated
together. It was found that Hospital Recycling
Program (B=2.14, S.E= 5.57) had a significant effect
on attitude (p<0.05), but it did not directly affect
subjective norm (B=-1.71, S.E.=5.57), perceived
behavioral control (B=1.64, S.E.=5.57), intention (B
=0.96, S.E.=7.87) and behavior (f=0.75, S.E.=5.57)
(p>0.05). It was determined that perceived behavioral
control (B=0.94, S.E.=5.57) and intention ($=1.92,
S.E.=5.57) did not affect behavior (p>0.05).
Subjective norms (B=-0.08, S.E.= 7.87) and attitudes
(B=1.10, S.E.=7.87) did not have a direct effect on
intention (p>0.05), and perceived behavioral control
(B=2.57, S.E.=7.87) had a significant effect on
intention (p<0.05). 16% of the total change in the
intent variable is explained by perceived behavioral
control (INTENTION=0.31* PERCEIVED
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BEHAVIORAL CONTROL -0.0095* SUBJECTIVE
NORM +0.14*ATTITUDE+0.12*GROUP,
Errorvar.=0.87, R?>=0.16). 7% of the total change in
attitude variable is explained by the Hospital
Recycling Program  (ATTITUDE=0.25*GROUP,
Errorvar.=0.87, R?=0.069) (Model 1).

Intervention and Control Group Average of the
amount of waste belonging to the units where
nurses work

The distribution of domestic, medical, sharp, and
recyclable waste amounts (kg) belonging to the
intervention and control groups was shown in Table
4. It was observed that the amount of waste in the
pretest was similar. In line with these results, there
was no statistically significant difference between the
intervention and control groups in terms of domestic
and sharp waste amounts after the Hospital
Recycling Program (p>0.05), and there was a
statistically significant difference between the
intervention and control groups in terms of the
amount of recyclable and medical waste (p<0.05).

DISCUSSION

Recycling Behavior of Nurses

It was stated in the literature that nurses had very
important roles in waste management in hospitals
and that the positive attitude of nurses increases the
success of separation practices at the source (27).
Nevertheless, some studies show that nurses have
negative attitudes towards waste management (28,
29). At this point, the importance of education is
emphasized for proper separation of wastes in
hospitals. In a study of 255 health workers in Pakistan
with a pre-test-post-test-control group design
conducted for 3 months; the intervention group
received training on medical waste management. At
the end of the training, there was a significant
difference in the attitudes of the intervention group
(30). Six months after the training on hazardous
waste to 69 healthcare workers in Egypt, positive
attitudes of participants were found to increase (31).
In this study, it was determined that the Hospital
Recycling Program applied to the intervention group
had a positive effect on the attitudes of nurses, in
accordance with the literature.

Knowing how wastes should be separated and which
wastes are recyclable, the presence of recycling bins
in the immediate environment contributes to the
individual's perception of recycling behavior as easy
(28, 32, 33). When the resources and opportunities of
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the individual increase or the barriers decrease, the
perception of control over the behavior increases
(34). In a study conducted with anesthesiologists
working in private and public hospitals in Australia,
New Zealand, and the UK, the greatest obstacle to
recycling waste was the inadequacy of recycling bins
(28). The reason for the high amount of waste in a
medical center in Nigeria has been attributed to waste
bins in unsuitable places and a lack of information on
medical waste (33). In a study conducted with 164
healthcare workers in America, the rate of discard of
glass vials in recycling bins increased from 33% to
58% after the training initiative (32). In this study, in
the scope of Hospital Recycling Program, supplying
and increasing the number of recycling bins, showing
which medical equipment is recyclable by plastic
recycling code list, and explaining the hospital
samples from the world, it was ensured that nurses in
the intervention group scored high on perceived
behavior control and perceived conditions/situations.

Investigation of Nurse’s Recycling Behavior by
Path Analysis

One of the most common models used to predict and
explain recycling behavior is TPB (20). In a study
conducted with 163 health personnel working in a
hospital in Uganda, perceived behavioral control was
found to affect intent (16). In this study, in accordance
with the literature, it was found that perceived
behavioral control affected intent (17, 18). However,
although this study did not show the effect of attitude
on intention, the fact that the study was conducted
experimentally shows that the effect of the initiative
on attitude was achieved through the “Hospital
Recycling Program”. It is thought that this positive
attitude will turn into behavior in the long run.

Waste Amount of Units

Considering the high amount of waste produced daily
by the surgical units in hospitals, it is stated that the
initiatives to be carried out regarding waste
management will have a positive impact on the
environment as well as reduce the waste disposal
costs and contribute to the saving of hospitals (32).
The studies propose the use of initiatives to reduce
the amount of waste in hospitals (training,
number/availability of waste bins, availability of
hospital procedures, institutional support) (25).
Through these initiatives, it was observed that the
attitudes and behaviors of the personnel were
changed the amount of medical waste was reduced,
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and recycling was increased (32, 35, 36). It has been
shown that the systematic separation of wastes
identified as having a recycling sign in a hospital
operating room in Korea can lead to a reduction in
medical waste production and an increase in
recyclable waste rates (36). Waste measurement was
carried out for two weeks following the training
initiative with the Recycling in the Operating Room
Project carried out in 16 operating theaters of
Harborview Medical Center in the USA. As a result,
medical waste decreased by 59%, and recyclable
waste increased by 19% (32). After a one-month
online waste management training program
conducted by the Association of Perioperative
Registered Nurses with 66 perioperative employees
(nurses, anesthesiologists, technicians), there was a
40.68% reduction in the amount of medical waste
measured on any day (35). In this study, nurses'
awareness of recycling was increased, recycling
behaviors were improved and the amount of
recyclable waste was increased by conducting
research-specific initiatives (such as reminder
badges, video) in addition to similar initiatives in the
literature. Following the Hospital Recycling Program,
the amount of recyclable waste increased, and the
amount of medical waste decreased. It was
concluded that the Hospital Recycling Program was
effective in creating behavior change in nurses.

Limitations

Only the recycling step in the waste management
hierarchy and the fact that it only includes nurses
among health professionals constituted the limitation
of the research.

CONCLUSION

The Hospital Recycling Program developed
according to the Theory of Planned Behavior, has
affected the attitudes of nurses, has significantly
improved recycling behavior, increased the amount of
recyclable waste, and reduced the amount of medical
waste. However, it was a good example of how
nurses could lead in project development aiming at
reducing waste in the hospital. In this respect,
hospitals may prefer to use this program in waste
management practices. It has also enabled raising
awareness about the appropriate waste segregation
that provides environmental and economic benefits.
This study not only emphasizes the importance and
feasibility of the implementation of an appropriate
waste separation program in the surgical units in the
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hospital, but it is also important in terms of minimizing
the cost of institutional disposal and showing what
should be done to reduce the carbon footprint created
by the health sector. For future research, it may be
suggested to conduct research (qualitative and
quantitative) to identify conditions that prevent nurses
from recycling behavior, to investigate the amount of
waste in internal clinics as well as surgical units, and
to investigate the determinants of recycling behaviors
of all healthcare workers in larger sample groups.

Acknowledgement: This study was funded by Ege University
Faculty Member Training Program and presented as a Doctoral
dissertation at Ege University Health Sciences Institute. We would
like to thank the nurses who participated in the study, the waste
personnel performing waste measurements, and the
environmentalist non-governmental organizations (CEVKO,
ELDAY, TUKGCEV) that provided posters, brochures, notebooks,
pens, and recycling bins support. We would also like to
acknowledge Assoc. Prof. Dr. Timur Kése, Assoc. Prof. Dr. Hakan
BAYDUR, Assoc. Prof. Dr. Aynur Cetinkaya, Assoc. Research
Assistant Semiha Ozgiil for their valuable contribution to the
statistical analysis of the data. This study presented as an oral
presentation and full text statement at 6th International 17th
National Nursing Congress, 19-21 December 2019 Ankara in
Turkey

Author contribution: Conceptualization HGS, SAO; Formal
analysis HGS; Methodology HGS, SAQ; Resources HGS; Writing
- original draft HGS; Writing - review & editing HGS, SAOQ.
Conflict of interests: None.

Ethical approval: This research was approved by the Clinical
Research Ethical Committee of Ege University Medical School
Research and Training Hospital (Dated 30.05.2017 and No:17-
5.2/20).

Funding: This study was funded by Ege University Faculty
Member Training Program and presented as a Doctoral
dissertation at Ege University Health Sciences Institute. Also the
environmentalist non-governmental organizations (CEVKO,
ELDAY, TUKGEV) provided posters, brochures, notebooks, pens,
and recycling bins support.

Peer-review: Externally peer-reviewed.

REFERENCES

1. Johnson SW. Summarizing green practices in US
hospitals. Hospital Topics 2010;88(3):75-81.

2. Shaner-McRae H, McRae G, Jas V.
Environmentally safe health care agencies:
Nursing's responsibility, Nightingale's legacy.
Online Journal of Issues in Nursing 2007;12(2).

3. Bentley T, Effros R, Palar K, Keeler E. Waste in
the US health care system: A conceptual
framework. The Millbank Quarterly 2008;
86(4):629-659.

4. Kwakye G, Brat GA, Makary MA. Green surgical
practices for health care. The Archives of Surgery
2011; 146(2):131-6.



J Basic Clin Health Sci 2024; 8: 308-318

10.

11.

12.

13.

14.

15.

16.

17.

Anaker A, EIf M. Sustainability in nursing: a
concept analysis. Scandinavian Journal of Caring
Sciences 2014;28(2):381-9.

Kangasniemi M, Kallio M, Pietila AM. Towards
environmentally responsible nursing: a critical
interpretive synthesis. Journal of Advanced
Nursing 2014;70(7):1465-78.

Kubicki MA, McGain F, O'Shea CJ, Bates S.
Auditing an intensive care unit recycling program.
Critical Care and Resuscitation 2015;17(2):135-
40.

Maroufi M, Javadi M, Yaghoubi M, Karimi S.
Function of nurses and other staff to minimize
hospital waste in selected hospitals in Isfahan.
Iranian Journal of Nursing and Midwifery
Research 2012;17(6):445-50.

Vogt J, Nunes KRA. Recycling behaviour in
healthcare: Waste handling at work. Ergonomics
2014; 57(4): 525-35.

Albert MG, Rothkopf DM. Operating room waste
reduction in plastic and hand surgery. Plastic
Surgery 2015;23(4):235-8.

McDermott-Levy R. The nurse’s role on green
teams: An environmental health opportunity.
Pennsylvania Nurse 2011;66(1):17-21.

Huffing K, Schenk E. Environmental
sustainability in the intensive care unit:
Challenges and solutions. Critical Care Nursing
Quarterly 2014;37(3):235-250.

Brady DJ, Cornett E, DelLetter M. Cost reduction:
What a staff nurse can do. Nursing Economics
1998; 16(5):273.

Erten S. Research on about energy saving of
intention toward the behaviour at homes for male
and female students by the application of the
theory of planned behaviour. Hacettepe
University Journal of Education 2002;22:67-73.
Byerne S, Regan B. Attitudes and actions
towards recycling behaviours in the Limerick,
Ireland region. Resources, Conservation and
Recycling 2014; 87:84-96.

Akulume M, Kiwanuka SN. Health care waste
segregation behavior among health workers in
Uganda: An application of the Theory of Planned
Behavior. Journal of Environmental and Public
Health 2016; 1-8.

Ar E, Yilmaz V. A proposed structural model for
housewives' recycling behavior: A case study
from Turkey. Ecological Economics
2016;129:132-42.

317

Gurgen-Simsek H et al. Improving nurses' recycling behaviors

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Mahmud SD, Osman K. The determinants of
recycling intention behavior among the Malaysian
school students: an application of theory of
planned  behaviour. Procedia-Social and
Behavioral Sciences 2010; 9:119-124.

Oztirk DK. A study on preservice preschool
teachers' recycling intentions in relation to
parents' educational level and recycling
opportunities. International Journal of
Environmental and  Science  Education
2016;11(5):949-956.

Tekkaya C, Kiig DS, Sahin E. Explanation of
recycling behavior with Planned Behavior
Theory: Recycling survey for a sustainable
campus. Proceedings of the 2nd International
Conference on New Trends in Education and
Their Implications; 2011 April 27-19; Antalya,
Turkey.

Yiimaz V, Dogan M. Investigation of recycling
behavior using Theory of Planned Behavior with
a Proposed Structural Equation Model. Anadolu
University Journal of Social Sciences 2016;191-
205.

Uzun N, Saglam N. Development and validation
of an environmental attitudes scale for high
school students. Hacettepe University Journal of
Education 2006;30:240-250.

Chartier Y, Emmanuel J, Pieper U, et al. Safe
management of wastes from health-care
activities. 2nd edition.Geneva:World Health
Organization;2014.14-69.
https://www.who.int/publications/i/item/97892415
48564

International Council of Nurses. [Internet]. Health
care waste: role of nurses and nursing.
[Accessed date: 15 November 2016]. Available
from:
http://www.icn.ch/images/stories/documents/pub
lications/position_statements/EQ7_Medical_Was
te.pdf.

McGain F, Story D, Hendel S. An audit of
intensive care unit recyclable waste. Anaesthesia
2009;64(12): 1299-1302.

Furukawa PD, Cunha IC, Pedreira MD, Marck
PB. Environmental sustainability in medication
processes performed in hospital nursing care.
Acta Paulista de Enfermagem 2016;29(3):316-
24,

Shivalli S, Sanklapur V. Healthcare waste
management: Qualitative and quantitative



J Basic Clin Health Sci 2024; 8: 308-318 Gurgen-Simsek H et al. Improving nurses' recycling behaviors

appraisal of nurses in a tertiary care hospital of
India. The Scientific World Journal 2014; 1-6.

28. McGain F, White S, Mossenson S, Kayak E,
Story DA. Survey of anesthesiologists' views of
operating room recycling. Anesthesia &
Analgesia 2012;114(5):1049-1054.

29. Wyssusek KH, Foong WM, Steel C, Gillespie BM.
The gold in garbage: Implementing a waste
segregation and recycling initiative. AORN
Journal 2016;103(3):316.

30. Kumar R, Somrongthong R, Shaikh BT.
Effectiveness of intensive healthcare waste
management training model among health
professionals at teaching hospitals of Pakistan: a
quasi-experimental study. BMC Health Services
Research 2015;15(1):81.

31. Tabash MI, Hussein RA, Mahmoud AH, EI-Borgy
MD, Abu-Hamad BA. Impact of an educational
program on knowledge and practice of health
care staff toward pharmaceutical waste
management in Gaza, Palestine. Journal of the
Air & Waste Management Association
2016;66(4):429-438.

32. Martin DM, Yanez CND, Treggiari MM. An
initiative to optimize waste streams in the
operating room: Recycling in the operating room
(RECOR) project. American Association of Nurse
Anesthetists Journal 2017;85(2):108-112.

33. Oraegbune OM, Waziri Al. Alternative disposal
system of hospital medical solid waste—A case
study of Federal Medical Center, Gombe, Gombe
State, Nigeria. International Journal of Health,
Safety and Environments 2017;3(4);57-69.

34. Ajzen |I. Theory of planned behavior.
Organizational Behavior and Human Decision
Processes 1991;50:179-211.

35. Perrego K. Improving staff knowledge of
perioperative regulated-waste management.
AORN Journal 2017;105(1):85-91.

36. Shinn HK, Hwang Y, Kim BG., et al. Segregation
for reduction of regulated medical waste in the
operating room: A case report. Korean Journal of
Anesthesiology 2017;70(1):100-104.

318



