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ABSTRACT

Objective: This study aims to evaluate the knowledge and experiences of
anesthesiologists in Turkey about the presence and hazards of DEHP and
increase their awarenesses.

Materials and Methods: The questionnaire study consisting of web based 20
survey questions about DEHP is sent to anesthesiologists in Turkey via
electronic mail. Participants were asked questions about whether they heard
the name of the DEHP, whether they knew the harmful effects that the DEHP
could cause, and whether it was the effect of DEHP in the selection of the
operating room and intensive care medical supplies.

Results: We determined that 70% of anesthesiologists have never heard of
‘the name or notion of DEHP. The study also demonstrates that 90-95% of
them do not know whether the medical supplies that they use contain DEHP
and they suffer from lack of knowledge about the purchase and selection of
medical supplies.

Conclusion: According to the data of this research, the majority of the
anesthesiologists in Turkey have insufficient information about DEHP. In
order to prevent this threat, there is a need for multidisciplinary working from
industrial organizations to health institutions.
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Gereg ve Yontem: DEHP hakkinda web tabanli 20 anket sorusundan olusan
anket calismasi Tiirkiye'deki anestezi uzmanlarmna elektronik posta yoluyla
gonderilmistir. Katilimcilara DEHPmin adimi  duyup duymadiklari,
DEHP'nin neden olabilecegi zararh etkileri bilip bilmedikleri, ameliyathane
ve yogun bakim tibbi malzeme seciminde DEHP'nin etkisinin olup olmadig:
ile ilgili sorular sorulmustur.

Bulgular: Anestezi uzmanlarinin %70'inin DEHP'nin adin1 veya kavramini
hi¢ duymadigim belirledik. Calisma ayrica, %90-95'inin kullandiklar1 tibbi
malzemelerin DEHP icerip icermedigini bilmedigini ve tibbi malzemelerin
satin alinmasi ve secimi konusunda bilgi eksikligi yasadiklarim
gostermektedir.

Sonug: Bu arastirmanin verilerine gore, Tiirkiye'deki anestezi uzmanlarinin
cogunlugu DEHP hakkinda yeterli bilgiye sahip degildir. Bu tehdidin
onlenebilmesi icin sanayi kuruluslarindan saghk kurumlarma kadar
multidisipliner bir calismaya ihtiyac vardir.

Anahtar Kelimeler: Anestezi uzmani, Dietilheksil Ftalat, Anket ve sorulari.

INTRODUCTION

While the rapid development of industry has
brought many conveniences for life, it has caused
organisms to be exposed to new synthetic chemical
materials. A report published by the European Union
Commission in 2002 found 60 materials with damage
to “environmental and human health” clearly shown
among hundreds of chemical materials. Phthalates are
among these materials causing damage to human
health (1). Phthalates have many industrial uses (2-3).
Phthalates are commonly used to add softness and
flexibility to naturally hard and brittle plastic items.
Among phthalates, di-(2ethylhexyl) phthalate
(DEHP) is the most commonly used and annual
production is reported to be nearly two million tons
(4-6).

Common use of phthalates has caused
increased contact with humans and animals.
Phthalates may be transmitted to humans via oral,
dermal or inhalation routes. Phthalate esters and
metabolites may be easily identified in items, care
products, in urine, breastmilk and amniotic fluid.
Additionally, phthalates may pass the placenta and
may cause fetal effects in proportion to the mother’s
exposure. At the end of DEHP metabolism, the more

toxic MEHP (mono-ethyl hexyl phthalate) forms (7-
12). Commonly used in practice in the health system
and with high degree of lipophilia, DEHP may easily
pass into body solutions (13). DEHP used in health
applications may negatively affect human health.
DEHP is assessed as a chemical material causing
endocrine disorders in children (14). The FDA (Food
and Drug Administration) and European Union
Commission have made a range of recommendations
to avoid this toxic material and to reduce its use.
Especially in some countries like Canada, the use of
plastic bags and medical material like teats containing
phthalate, etc, have been banned.

The Republic of Turkey Ministry of Health
recommended special precautions to protect children
under the age of 3, especially, from phthalates. In
2011, a warning device regulation about the reduction
or elimination of phthalates in medical material was
published (15-17).

Surgeries and intensive care units are the
health area where phthalates are most commonly
used. The physician group working most in these
areas and using most phthalate material are
anesthesiologists. As a result, the physician group
who should be most sensitive to the toxic effects of
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DEHP and MEHP are anesthesiologists. In
our study, we aimed to evaluate the knowledge of
Anesthesia and Reanimation physicians about DEHP
and to increase awareness on this issue.

MATERIAL AND METHODS

Our study was planned as a survey study after
receiving permission from “Dokuz Eyliil University
Non-Interventional Ethics Committee”. Ethical
approval for this study (Ethical Committee No 855)
Dokuz Eyliil
University Non-Interventional Ethics Committee,
[zmir, Tiirkiye(Chairperson Prof B. Onvural) on 20th
November 2015.

was provided Ethical Committee

A web-based survey comprising 4 sections
of 20 questions (App. 1) was sent to lecturers,
specialists and specialist students (2343 people in
total) employed in Anesthesiology and Reanimation
Departments in Tiirkiye 3 times at 1-month intervals
from 23.12.2015. It was stated that participation was
not mandatory. Our study did not include those with
invalid e-mail addresses and responses sent after
01.03.2016.

The participants answered a total of 20
questions in 4 groups (A-D). The A section of the
survey comprised 6 questions collecting data related
to demographics and place of employment.

B section included 6 questions about whether
they had heard the name DEHP and about products
containing DEHP.

C section included 2 questions about the effect
of presence of DEHP on the selection of medical
material used in surgery and intensive care. The D
section included 6 questions collecting data about the
possible harmful effects of DEHP and legal
regulations.

Data Analysis

Data obtained in response to questions on the
survey were analyzed with Statistical Package for the
Social Sciences (SPSS Inc, Chicago, IL, USA) 15.0
version program for Windows. Data indicating
frequency are shown as frequency (n) and percentage

(%). Continuous variables are shown as mean =+
standard deviation (mean+SD).
frequency data used the chi square statistical method.

After determining the normality of distribution
patterns of data with continuous values, the Kruskall
Wallis, Mann Whitney U, Student t test and ANOVA
test were used in accordance with distribution pattern
and number of groups. Significance was accepted as
p<0.05.

Comparison of

RESULTS

Of the 2343 anesthesiologists that the
survey questions were sent to, the data from 270
(11.52%) anesthesiologists who responded to the
survey in time were assessed. Of the 270 participants
answering the survey, 149 (55.2%) were female, 121
(44.8%) were male and the mean age was identified
as 38.1249.59 years. It was identified that research
assistants (n=104) and specialist doctors (n=97)
provided most responses to our survey. The mean
professional experience duration of those answering
the survey was 10.56+9.44 years.

The mean professional
duration of research assistants was identified as
2.35+1.13 years, specialists 11.80+6.46 years of
teaching assistants 21.33+9.27 years and lecturers
21.00£7.57 years of. Thus, it was identified that
and lecturers were more

experience

teaching assistants
experienced than others (p=0.0001).

Survey responses were mostly obtained
identified to the Marmara (n=99), Aegean (n=86),
and Central Anatolian (n=52) regions. The majority
of anesthesiologists completed the survey lived in
metropolitan areas (n=202). Of participants, 88.9%
(n=240) worked in Ankara and western provinces,
while 11.1% (n=30) worked in eastern provinces.

The
working in university hospitals. When responses to

majority of anesthesiologists were
the question of whether they had ever heard the name
of DEHP are assessed, 70.4% had not heard the name
DEHP or had no idea about it (p=0.0001). When rates
of hearing about DEHP according to academic career
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were compared, the majority of research assistants
and specialists had not heard the name of DEHP,
while the majority of lecturers had heard of DEHP
(p=0.0001) (Table 1).

Table 1. Awareness rate of the name DEHP according to academic career

Research Specialist Teaching Lecturer Total
Assistant Doctor Assistant
Heard of DEHP | 17.3% (n=18) 26.8% (n=26) 43.6% (n=17) 63.3%*(0=19) 29.6% (n=80)
Not heard of | 61.5% (n=64) 61.9% (n=60) 43.6% (n=17) 23.3% (n=7) 54.8% (n=148)
DEHP

No idea about | 21.2% (n=22) 11.3% (n=11)

DEHP

Total | 100% (n=104)

100% (n=97)

* p=0.0001

According to professional experience
duration, 120 of those answering the survey had
worked for >10 years, while 150 had worked for <10
years. As the working duration increased, the rate
hearing about DEHP was identified to increase
(p=0.0001).

12.8% (n=5)

100% (n=39)

13.3% (n=4)  15.6% (n=42)

100% (n=30)  100% (n=207)

The rate of those answering the survey who did not
know where DEHP was used or had no idea about it
was 68.5%. It was determined that participants with
longer working duration knew where DEHP was used
at higher rates (p=0.0001) (Table 2).

Table 2. Rates of knowing where DEHP is used according to employment duration

>10 years working

duration

<10 years working Total

duration

Know where to use DEHP
Don’t know where to use DEHP
No idea where to use DEHP

Total

*p=0.0001

36.8%* (n=42)
37.7% (n=43)
25.4% (n=29)

100% (n=114)

17.5% (n=24)
36.5% (n=50)
46.0% (n=63)

100% (n=137)

26.3% (n=66)
37.1% (n=93)
36.7% (n=92)

100% (n=251)
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The rate of knowing where DEHP was used was

according to academic career was lowest for research

assistants, the rate of knowing where DEHP was used

increased as

(p=0.0001) (Table 3).

Table 3. Rates of knowing where DEHP is used according to professional career

Research

Assistant

Specialist

Doctor

Teaching

Assistant

Lecturer

academic career progressed

Total

Know

Don’t know

No idea

Total

#5=0.0001

15.1% (n=14)
36.6% (n=34)
48.4% (n=45)

100% (n=93)

23.6% (n=21)
39.3% (n=35)
37.1% (n=33)

100% (n=89)

In answer to the question “do you use material(s)
containing DEHP?”, 18.5% of participants responded
yes (n=50), while 8.1% responded no (n=22) and

Table 4. Awareness of products used containing DEHP

35.9% (n=14)
35.9% (n=14)
28.2% (n=11)

100% (n=39)

64.4% stated they had no idea (n=174). The responses
to questions asked about awareness of DEHP content

56.7%* (n=17)
33.3% (n=10)
10.0% (n=3)

100% (n=30)

26.3% (n=66)
37.1% (n=93)
36.7% (n=92)

100% (n=251)

in products used are given in Table 4.

Product | Yes - contains No- does not | No idea Did not answer | Awareness of | Most
DEHP contain brand commonly
DEHP used brand
Examination | 6.7% (n=18) | 5.9% (n=16) | 74.8% 12.6% 35.2% Beybi-28.5%
=202
gloves (n=202) (n=34) (n=95) (n=77)
Intravenous/ | 6.3% (n=17) 4.4% 78.5% 10.7% 37.4% Braun-17.8%
arterial cannula (n=12) (n=212) (n=29) (n=101) (n=48)
Aspiration and | 6.3% 4.8% 77.4% 11.5% 27.8% Bigakeilar-
. 26.39
nasog;ﬁg;g (n=17) (n=13) (n=209) (n=31) (n=75) &
(n=71)
Peripheral and | 4.8% 5.2% 78.5% 11.5% 37.8% Braun-18.5%
cemralc:fggtﬁ (n=13) (n=14) (n1=212) (n=31) (n=102) (n=50)
Epidural set | 5.2% 4.4% 79.6% 10.7% 45.6% Braun-29.3%
(n=14) (n=12) (n=215) (n=29) (n=123) (n=79)
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Dropadjustment | 6.7% 3.0% 79.6% 10.7% 21.1% Bigakeilar-
set/pain 17.8%
in fupsion (n=18) (n=8) (n=21) (n=29) (n=57) °
set/venous (n=48)
extension line
Injector | 5.9% 3.3% 80% 10.7% 39.2% Hayat-12.2%
(n=16) (n=9) (n=216) (n=29) (n=106) (n=3)
Endotracheal 6.3% 4.8% (n=13) 77.4% 11.5% 32.2% Bigakgeilar-
tube (double 21.9%
fum er(l/si ngle (n=17) (n=209) (n=31) (n=87) °
lumen) (n=59)
Laryngeal mask 5.9% 4.4% 78.5% 11.1% 27% Promed-8.9%
(n=16) (n=12) (n=212) (n=30) (n=73) (n=24)
Ventilator | 6.7% 3.0% 79.3% 11.1% 16.3% Covidien-
S o
cyclef re?ﬁiﬁ (n=18) (n=8) (n=214) (n=30) (n=44) 3.7%
(n=10)
Blood and | 6.3% 4.8% 77.8% 11.1% 19% Bigakeilar-
serum set, 6.7%
blood bag, (n=17) (n=13) (n=210) (n=30) (n=51) °
triple tap (n=18)
Dialysis 5.6% 1.1% 81.9% 11.5% 1.8% Maquet-1.1%
material/
ECMO set/ hot (n=15) (n=3) (n=221) (n=31) (n=5) (n=3)
chemotherapy
device sets

It is known that different amounts of DEHP
are used in products from different plastic producers.
In answer to the question of whether there were
differences between DEHP content between plastic
producing companies, 25.9% (n=70) answered yes,
2.6% (n=7) answered no, and 68.5% (n=185)
answered they had no idea. It is thought that the
majority of purchasing commissions in private and
public hospitals have no information about DEHP
content and toxicity in products.

When asked whether DEHP content is
checked during selection or purchasing of medical
material at your hospital, 6.3% (n=17) said yes,
21.5% (n=58) said no and 68.9% (n=186) said they

had no idea. It is known that patients receiving

anesthesia and monitored in intensive care are
exposed to DEHP. When asked whether patients
receiving anesthesia or in intensive care are exposed
to DEHP, 33% (n=89) said yes, 1.5% (n=4) said no
and 63% (n=170) had no idea.

DEHP
inhalation and dermal routes. We asked what are the
routes of exposure to DEHP during anesthesia

is transmitted via perioral, IV,

administration and the responses to the question with
multiple answers allowed were 25.2% (n=68) perioral
route, 28.9% (n=78) inhalation route, 33.3% (n=90)
intravenous route, 33% (n=68) dermal route and
49.3% (n=133) had no idea.

Exposure to DEHP may cause harmful
effects to the fetus, abnormalities in pubertal



development, undescended testis and hypospadias

development, increased anogenital openings,
endometriosis, liver adenoma and HCC development,
and changes to the thyroid structure and activity.
When asked what exposure to DEHP may cause, the
participants responses were 23.7% (n=64) harmful
effects to the fetus, 22.2% (n=60) abnormalities of
pubertal development, 18.9% (n=51) undescended
testis and hypospadias development, 14.1% (n=38)
increased anogenital openings, 13% (n=35)
endometriosis, 24.1% (n=65) liver adenoma and HCC
development, 14.8% (n=40) changes to thyroid
structure and activity, and 56.7% (n=153) had no

1dea.

Everyone in the anesthesia is exposed to DEHP.
However, the group with the highest DEHP exposure
are were the preterm.When asked which patient
groups were most exposed to DEHP, the answers
were 32.2% (n=87) pregnant cases, 37.4% (n=101)
premature cases, 37.4% (n=101) children, 19.6%
(n=53) adults and 50.7% (n=137) had no idea.

The release of DEHP from PVC is
influenced by pH, temperature, fluid content within
the material, and exposure duration. Participants’
responses to the question about what affects release
rates of DEHP from material used were 20% (n=54)
pH, 30.7% (n=83) temperature, 18.1% (n=49) fluid
content, 37% (n=100) exposure duration and 51.1%
(n=138) had no idea.

DEHP exposure may cause pulmonary
damage, bronchopulmonary dysplasia, and increased
bronchial sensitivity.

When participants were asked what DEHP
release causes in the lungs, 22.6% (n=61) said
pulmonary  damage, 18.1% (n=49)  said
bronchopulmonary dysplasia and, 24.1% (n=65)
stated increased bronchial sensitivity. There were
56.7% (n=153) who said they had no idea.

The use of material containing DEHP may
cause platelet aggregation and complement activation
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in the cardiovascular system. In response to the
question “What complications may be expected due
to the use of tools containing DEHP in surgeries
related to the cardiovascular system?”, 15.9% of
participants (n=43) said platelet aggregation, 17.8%
(n=48) said complement activation and 69.9%
(n=188) said they had no idea.

The Ministry of Health has two
announcements about DEHP (2005, 2011). When
participants were asked whether the Ministry of
Health had made any announcements about DEHP,
11.1% (n=30) said yes, 8.1% (n=22) said no, and
75.2% (n=203) had no idea.

The Food and Drug Administration (FDA)
has made warnings about DEHP in different years
(2001, 2008, 2010). When participants were asked
whether the Food and Drug Administration (FDA)
had made any announcements about DEHP, 24.4%
(n=66) said yes, 1.9% (n=5) said no, and 69.9%
(n=188) had no idea.

DISCUSSION

In our survey study aiming to assess the
knowledge and experience about harmful effects of
(DEHP), of Anesthesia and Reanimation physicians
in our country, 70% of the 270 anesthesiologists who
responded to the survey had not heard the name of
DEHP. We determined that 75% did not know where
DEHP was used. When we asked whic medical
materials and devices were contain DEHP, 90-95%
did not know whether the medical materials they used
contained DEHP or not. Another interesting finding
in the research is that 70-99% of anesthesiologists did
not know the brand of the material they used.

When asked about differences in DEHP
content between plastic producers, 75% of
anesthesiologists did not know and 93.7% had no idea
about the selection and purchasing of material. More
than 50% of anesthesiologists had no idea about the
topics of how DEHP was transmitted to humans, what
affected release, which patient groups it was more
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dangerous for and the effects on the human body. It
that than 70% of
anesthesiologists had no information about national
and international warnings about DEHP. In addition

was determined more

to all of this, as the academic career and professional
experience increased, the proportion who had heard
of DEHP increased, which is an expected and
predicted result.

During a literature search, we did not find any
studies that questioned any knowledge on topics
related to ‘““anesthesiologist, DEHP, material and
devices containing DEHP, DEHP effects on human
health, and efforts of national and international
organizations about DEHP”. As a result, we sent all
anesthesiologists in Tiirkiye a survey “questioning
knowledge about DEHP and aiming to increase
awareness of DEHP” via electronic mail.

According to our survey data, 70% of
anesthesiologists had never heard the name of DEHP
and had insufficient knowledge about the material
they used, which exceeded our expectations. Material
and devices containing DEHP are used by physicians
in various branches in all fields of the health sector.

DEHP exposure is mostly experienced in
intensive care units (18-19) and in surgeries (20).
Apart from these, the DEHP exposure in areas like
dialysis units (18-19), nutritional units (15, 19,21),
blood banks (15,19,22,23),and oncology departments
(15,21,24) is high..

Unsurprisingly, given the ubiquity of phthalates
and bisphenols, biomonitoring studies reported
detectable levels of DEHP and BPA in 75-90% of the
general population in the study by Ramadan et al.
(25). One study clearly demonstrated that ECMO
patients receive a significantly higher internal
exposure to DEHP, the most prominent plasticizer in
medical devices to date (26).

Gaynor et al found large postoperative
increases in urinary BPA (42%) and DEHP
metabolite (1,500-2,100%) levels in pediatric patients
undergoing cardiac surgery (27).

Many alternative plasticizers are now available and
increasingly used in medical devices (28).

One of these plasticizers developed
specifically for use in medical devices is tri-2-
ethylhexyl trimellitate (TOTM or TEHTM). The
different structure of TEHTM is hypothesized to lead
to a higher degree of stability associated with a lower
migration rate in blood or other fluids compared to
DEHP, which has been shown in previous studies
(29).

In our literature search, we did not find any study
researching the knowledge of physicians and other
health personnel working in these fields about DEHP.
However, we did encounter a small number of animal
and human research studies about DEHP exposure (3-
30). As a result, we think the knowledge, experience
and sensitivity of health personnel about DEHP are
insufficient. Our survey results confirm this data.

The Republic of Tiirkiye Ministry of Health
Turkish Medicines and Medical Devices Agency
(TMMDA) states it has a duty to “serve human health
by developing and applying regulatory, supervisory
and directive policies about medicine, medical
devices and cosmetic products” according to their
main website (31). The target of this organization is
defined as “being a pioneering and reference
organization in the international field, based on
health-oriented science and targeting perfection”.

The 5th item of the duty statement declare
that their duty is “to observe and supervise medicines,
medical devices and products entering the market, if
necessary to collect, destroy or have them destroyed,
to determine reliable reporting methods for products
in the market, to make the necessary declarations, to
perform laboratory analyses or have them performed”
(32). As understood from these statements, the
licensing, regulation and control of material or
medicines are under the auspices of the Ministry of
Health.

The purchasing commissions of state and
university hospitals work in conjunction with the



chief physician’s office. Doctors, nurses and
technical personnel serve on these commissions. The
basic duty of these commissions under current
circumstances is to obtain the cheapest and best
quality material on time and to make it available for
use.

No matter their branch, the duty of health
personnel may be summarized by the statement
‘Primum non nocere’ attributed to Hippocrates; in
other words, ‘Do no harm’.

In this situation, the duty of health personnel
includes having sufficient knowledge about treatment
methods that do not harm the patient or themselves
and in the selection of medicines, material and
devices used. The prevention of production of toxic
products containing DEHP may be obstructed by not
licensing them at Ministry of Health level.

Toxic products passing this stage may be
prevented from entering hospitals at the purchasing
stage. The first route to achieve this for is national
units like the Ministry of Health that provide import
permissions, licenses for use and health certificates
on the topics of medicine-material-devices,to become
more aware of this topic.

The second route is to inform physicians
serving on purchasing and medical material device
specifications chief

The third route is to inform and

technical commissions at
physician level.
sensitize all health personnel and patients through
professional organizations, patient safety
organizations, etc.

Despite the Ministry of Health releasing 2
announcements related to DEHP in 2005 and 2011
(17-33), it is interesting that only 11% of
anesthesiologists participating in our study had any
information related to DEHP. A slightly higher
amount (24.4%) of anesthesiologists were aware of
repeated announcements by international
organizations like the FDA(15). Considering that the
physicians most informed about DEHP were
experienced in universities, it is
understood that physicians employed in state

academics
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hospitals serving large public masses will not have
sufficient information about this topic. The Ministry
of Health announcement in the Official Gazette
published on 7th June 2011 described phthalates in
the 7th item of the Medical Device Regulation and
included the statement “the label of the product must
state that it contains phthalate”.

The FDA recommends that instead of PVC
containing DEHP, material not containing DEHP
(containing alternative chemicals, e.g., trioctyl
trimellitate, and diethyl hexyl adipate) should be used
for special patient groups (premature cases, especially
male newborns, pregnant, and breastfeeding mothers,
etc.) (15-34).

In line with this research, defining
PVC/DEHP containing material initially, it is
recommended that alternatives should be used for
these risk groups. It is reported that to reduce
individuals’ DEHP exposure to a minimum, PVC free
material should be chosen (35). It is clear that these
precautions will only be taken through the efforts of
informed, sensitive physicians.

The “European Chemical Agency Socio-
Economic  Analysis  Committee” in 2015
recommended limiting the use of the majority of
chemicals included in the EU’s “Registration,
Evaluation, Authorisation and Restriction of
Chemicals” (REACH) law.

The target was to ban 4 phthalates called
butyl benzyl phthalate (BBzP), di (2-ethylhexyl)
phthalate (DEHP), dibutyl phthalate (DBP), and di
isobutyl phthalate (DIBP), especially. Plasticizers
commonly used in a majority of products were
banned above levels of 0.1% by weight (36).

The passing of laws and bans clearly did not
solve the problem. It is necessary for international
organizations like the FDA, national authorities like
the Ministry of Health,
professional ~ organizations, and  physicians
themselves to expend effort on this topic. The duty of

environmental and

industrial organizations should be to produce
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products that do not harm human and animal health
and do not pollute the environment.

There are some limitations to our study. The low
number of participants in our study may not
sufficiently reflect the opinions and information of all
anesthesiologists employed in Tiirkiye.

CONCLUSION

In conclusion, according to our study data,
the majority of anesthesiologists working in Turkey
were identified to have insufficient knowledge about
DEHP. Linked to this lack of knowledge, physicians
and patients are exposed to the toxic effects of
chemicals.

To prevent this unwanted
recommendations of international

exposure,
organizations
should be followed more closely to increase the
safety for patients and health personnel; national units
like the Ministry of Health should provide training in
line with international recommendations, and more
closely regulate announcements; hospitals should
become more sensitive and material and products
considered harmful should be prevented from
entering the hospital by trained purchasing
commissions;

Manufacturing firms should avoid toxic
products and be supported to develop non-toxic
products. There is a need for multidisciplinary studies
involving industrial organizations and health
organizations to prevent the release and use of these
toxic products.
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Appendix1: The survey used in this study
Al. Your age:
A2. Your gender:
O Female
O Male
A3. Your academic career:
O Research assistant
O Specialist
O Teaching assistant

O Lecturer

A4. Number of years working in the field of
anesthesia (years):
AS5. Province of employment:
A6. Organization of employment:
O State Hospital
O University Hospital
O Education and Research Hospital
O Private Hospital
O Other ( )
B1. Have you ever heard the name DEHP?
O Yes
O No

O No idea

If your answer is “No” or “No idea”, just write
the brand names of material you use in answer to

B3.1 to B3.12 and then complete the survey.

B2. Do you know where DEHP is used?
O Yes
O No
O No idea
B3. Do you use material(s) containing DEHP?
O Yes
O No
O No idea
B3.1. Do the “examination gloves” you use contain
DEHP?
O Yes
O No
O No idea
*** Brand name:

I don’t know : O



B3.2. Does the “brannula” you use contain DEHP?
O Yes
O No
O No idea
**%* Brand name:
I don’t know : OJ
B3.3. Does the “nasogastric probe” you use contain
DEHP?
O Yes
O No
O No idea
*** Brand name:
I don’t know : O
B3.4. Does the “central venous catheter” you use
contain DEHP?
O Yes
O No
O No idea
**%* Brand name:
I don’t know : O
B3.5. Does the “epidural set” you use contain
DEHP?

O Yes
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O No
O No idea
*** Brand name:
I don’t know : O
B3.6. Does the “dosiflow” you use contain DEHP?
O Yes
O No
O No idea
*** Brand name:
I don’t know : O
B3.7. Does the “injector” you use contain DEHP?
O Yes
O No
O No idea
*** Brand name:
I don’t know : O
B3.8. Does the “endotracheal tube” you use contain
DEHP?
O Yes
O No
O No idea
*** Brand name:

I don’t know : O
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B3.9. Does the “laryngeal mask” you use contain
DEHP?

O Yes

O No

O No idea

**%* Brand name:

I don’t know : OEvet

B3.10. Does the “ventilator cycle” you use contain
DEHP?

O Yes

O No

O No idea

**%* Brand name:

I don’t know : O

B3.11. Does the “blood and serum set” you use
contain DEHP?

O Yes

O No

O No idea

*** Brand name:

I don’t know : O

B3.12. Do the “dialysis material” or “ECMO set”
you use contain DEHP?

O Yes

O No

O No idea

*** Brand name:

I don’t know : O

B4. Do you think there are differences between
companies producing plastic material in terms of
DEHP?

O Yes

O No

O No idea
BS5. Does your hospital check whether material
contains DEHP or not while choosing or buying
medical material?

O Yes

O No

O No idea

B6. Do you think patients receiving anesthesia or in

intensive care are exposed to DEHP?
O Yes
O No

O No idea
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C1. What are the exposure routes for DEHP in D1. Which patient(s) are at risk of DEHP exposure

anesthesia administration? (You may mark more in anesthesia administration? (You may mark more

than one) than one)

O Peroral

O Inhalation

O Intravenous

O Dermal

O No idea

C2. Which of the following do you think DEHP

exposure can cause? (You may mark more than one)

O Harmful effects on the fetus

O Abnormalities in pubertal development
O Undescended testis, hypospadias
development

O Increased anogenital openings

O Endometriosis

O Liver adenoma and hepatocellular
cancer development

O Thyroid structure and activity changes

O No idea

O Pregnant cases
O Premature case
O Children

O Adults

O No idea

D2. What do you think affects the DEHP release rate

from material used? (you may mark more than one)

O pH

O Temperature

O Fluid content

O Exposure duration

O No idea

D3. What do you think DEHP release may cause in

the lungs? (you may mark more than one)

O Pulmonary injury
O Bronchopulmonary dysplasia
O Increased bronchial sensitivity

O No idea
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D4. What complications may be expected due to the
use of tools containing DEHP in surgeries related to
the cardiovascular system? (You may mark more
than one)

O Platelet aggregation

O Complement activation

O No idea
D5. Do you think the Ministry of Health has made
any announcements about DEHP?

O Yes

O No

O No idea
Dé6. Do you think the Food and Drug Administration
(FDA) has made any announcements about DEHP?

O Yes

O No

O No idea



