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Background/Aims: There is a growing emphasis on quality management in endoscope reprocessing. Previous surveys conducted in 2002

and 2004 were not practitioner-oriented. Therefore, this survey is significant for being the first to target actual participants in endoscope
reprocessing in Korea.
Methods: This survey comprised 33 self-filled questions, and was personally delivered to nurses and nursing auxiliaries in the endoscopy
departments of eight hospitals belonging to the society. The anonymous responses were collected after 1 week either by post or in person
by committee members.
Results: The survey included 100 participants. In the questionnaire addressing compliance rates with the reprocessing guideline, the majority (98.9%) had a high compliance rate compared to 27% of respondents in 2002 and 50% in 2004. The lowest rate of compliance with
a reprocessing procedure was reported for transporting the contaminated endoscope in a sealed container. Automated endoscope reprocessors were available in all hospitals. Regarding reprocessing time, more than half of the subjects replied that reprocessing took more
than 15 minutes (63.2%).
Conclusions: The quality management of endoscope reprocessing has improved as since the previous survey. A national survey expanded to include primary clinics is required to determine the true current status of endoscope reprocessing.
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INTRODUCTION
Gastrointestinal (GI) endoscopy is an important tool for
diagnosing and treating disorders of the GI tract. With the
extension of the National Cancer Screening Program, the freReceived: February 19, 2014 Revised: April 20, 2014
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quency of endoscopic examination has increased. Endoscopic equipment is not disposed of after use. Most of the time, it
will be reused in another patient, and therefore requires reprocessing. However, the complex structure of an endoscope,
the narrow biopsy channel, the presence of various accessories, and the humid environment during use increase the
chance of contamination by infectious organisms.
Most cases of endoscopy-mediated infection can be attributed to inappropriate reprocessing.1-4 However, lack of data
hinders any conclusion of a causal relationship between endoscopy and pathogen transmission. There is no specific reported case of an infection caused by endoscopic examination in Korea. In a recent review of the published medical literature and the Food and Drug Administration database, the
reported incidence of an infection caused by endoscopic exCopyright © 2015 Korean Society of Gastrointestinal Endoscopy 39
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amination was only 35 cases in the last decade, which is extremely low considering the estimated 340 million procedures
performed over this period.5 However, a causal relationship
between an endoscopy procedure and pathogen transmission is difficult to prove for several reasons including the long
latent period and subclinical symptoms. The actual prevalence
of infection transmission may be higher.6,7
Guidelines for reprocessing flexible endoscopes have been
published in many countries to prevent endoscope-mediated
pathogen transmission.8-11 However, their complexity and the
high cost of reprocessing can reduce compliance. In 1995, the
Korean Society of Gastrointestinal Endoscopy established endoscopic cleaning and disinfection guidelines to prevent endoscopic examination-mediated transmission paths of infection. The first and second revised guidelines were released in
August 2009 and August 2012, respectively. There has been no
standard method of evaluating the reprocessing procedure.
In some countries, surveys on endoscope reprocessing were
conducted.12-17 In Korea, endoscope reprocessing surveys were
implemented in 2002 and 2004, but these were not practitioner-oriented surveys.18 Therefore, we undertook an endoscope
reprocessing survey targeting actual practitioners to determine whether the reprocessing guidelines have been properly
followed and to determine the precise current status of endoscope reprocessing.

MATERIALS AND METHODS
A survey commissioned by the Disinfection Management
Committee of the Korean Society of Gastrointestinal Endoscopy was conducted during a 1-week period starting on June
3, 2013. The survey targeted nurses and nursing auxiliaries
from the endoscopy units of eight secondary or tertiary hospitals belonging to the society. The initial content of the survey was developed based on the previous endoscope reprocessing surveys conducted in 2002 and 2004 as well as those
conducted in other countries. Since then, the content has
been modified by the committee. The final survey comprised
33 self-filled questions and was distributed to 101 employees
working in the various digestive endoscopy units by committee members (Appendix 1). The anonymous responses were
collected after 1 week either by post or in person by committee
members. All statistical analyses were performed with the statistical program R version 2.9.2 (R Foundation for Statistical
Computing, Vienna, Austria). For detailed analysis, differences
were compared using the chi-square test and judged statistically meaningful at p<0.05.

RESULTS
Overall, 100 of the 101 nurses and nursing auxiliaries responded.

General characteristics of the subjects

The median subject age was 33 years, and most (95.1%)
were female (exclusive of 19 non-respondents). Among 98 respondents, 78 were nurses (79.6%) and 20 were nursing auxiliaries (20.4%). Seventy-eight (78.0%) were working for more
than 1 year, with 37 (37.0%) having worked more than 5 years.
Concerning knowledge of cleaning and disinfection of the
endoscope and infection control, 98 (98.0%) replied that they
were educated on these topics. Most respondents (97.0%) replied that they worked for more than 8 hours per work shift
(Table 1).

General characteristics of the endoscopy units

Concerning the number of endoscopy center employees, 94
respondents (94.0%) indicated there were more than five employees in their centers, with 65 (65.0%) working in a center
with more than 10 employees. According to most respondents
Table 1. General Subject Characteristics

Basic characteristic
Median age, yr
Sex, male:female
Duty, nurses:nursing auxiliaries
Career duration, yr
<0.5
0.5–1

Value
33 (23–50)
4 (4.9):77 (95.1)
78 (79.6):20 (20.4)
100
13 (13.0)
9 (9.0)

1–3

27 (27.0)

3–5

14 (14.0)

≥5

37 (37.0)

Education on reprocessing and
infection management

71

Yes

69 (97.2)

1

15 (21.7)

2

7 (10.1)

3–4

22 (31.9)

5–9

18 (26.1)

≥10

7 (10.1)

No
Work hours, hr

2 (2.8)
100

<5

1 (1.0)

5–8

2 (2.0)

≥8

97 (97.0)

Values are presented as median (range) or number (%).
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(88.0%), the disinfection and procedure areas were separate.
In all, 93 subjects (93.0%) replied that their center had more
than three automated endoscope reprocessors (AERs), with
58 (58.0%) working in a center with more than six. Concerning the average number of endoscopic procedures per day, 98
(98.0%) replied that their center performed more than 30 procedures per day, with 56 subjects (56.0%) indicating a daily
rate exceeding 100 procedures. In terms of the average number of esophagogastroduodenoscopic examinations per day,
63 respondents (74.1%) replied that their center performed
more than 30 procedures. Concerning the average number of
colonoscopic examinations per day, 59 respondents (69.4%)
replied that there were more than 30 procedures. Concerning
the average number of therapeutic endoscopies per day, 72
subjects (93.5%) indicated that there were more than five procedures. Regarding the number of endoscopic retrograde cholangiopancreatography procedures, 53 subjects (70.7%) replied
that there were fewer than five. Finally, concerning the number of endoscopic ultrasonography procedures, 45 survey responders (64.3%) indicated there were less than five procedures (Table 2).

Compliance with endoscope reprocessing

There were 98 responders to questions regarding compliance with the reprocessing guidelines. Of these, 51 (52.0%) indicated full compliance with the guidelines and 46 (46.9%) indicated making an effort to comply. All 100 participants replied
to questions concerning the steps of endoscope reprocessing.
Transport of a contaminated endoscope in a sealed container
to the disinfection area had the lowest compliance rate (56%),
followed by performing a leaking test (89%) and observing
the manufacturer’s guidelines regarding the exposure time and
temperature for disinfection (92%). There were 63 responses
to multiple choice questions on reprocessing procedures that
were practically difficult to perform. Again, transport of the
contaminated endoscope in a sealed container to the disinfection area had the lowest compliance (48.6%). We compared
compliance rates for this step (i.e., contaminated endoscope
transport) between hospitals with >100 vs. <100 average daily
endoscopic examinations, and found no significant difference
in compliance (56.8% vs. 55.4%, p=0.523). Thus, the cause of
noncompliance is not simply the high number of endoscopic
examinations, and attention should be given to further increase compliance rates in the future. The leaking test (16.2%)
had the second lowest compliance, and observing the manufacturer’s guidelines regarding the exposure time and temperature for disinfection (12.6%) had the third lowest compliance.
Reported endoscope reprocessing times were <5 minutes in
one case (1.0%), between 5 and 15 minutes in 35 cases (35.7%),
between 15 and 30 minutes in 60 cases (61.2%), and >30 min-

Table 2. General Endoscopy Unit Characteristics

Basic characteristic
No. of employees
1

Value
100
0 (0)

2–5

6 (6.0)

5–10

29 (29.0)

≥10

65 (65.0)

Division of disinfection room
No. of automated endoscope reprocessors
0

88 (88.0)
100
0 (0)

1–3

7 (7.0)

3–6

35 (35.0)

≥6

58 (58.0)

Average no. of daily endoscopic examinations
<5
5–30

100
0 (0)
2 (2.0)

30–100

42 (42.0)

≥100

56 (56.0)

Average no. of daily EGDs
<5

85
0 (0)

5–30

22 (25.9)

30–100

47 (55.3)

≥100

16 (18.8)

Average no. of daily colonoscopies
<5

85
0 (0)

5–30

26 (30.6)

≥30

59 (69.4)

Average no. of daily therapeutic endoscopies
<5

77
5 (6.5)

5–30

66 (85.7)

≥30

6 (7.8)

Average no. of daily ERCPs

75

<5

53 (70.7)

5–10

15 (20.0)

≥10

7 (9.3)

Average no. of daily EUSs

70

<5

45 (64.3)

5–10

21 (30.0)

≥10

4 (5.7)

Values are presented as number (%).
EGD, esophagogastroduodenoscopy; ERCP, endoscopic retrograde
cholangiopancreatography; EUS, endoscopic ultrasonography.

utes in two cases (2.0%) (Table 3). Reprocessing times did not
significantly differ between hospitals with more or less than
100 daily examinations on average (p=0.386). There were 99
responses concerning the reuse of disposable accessories. Of
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these, 37.4% replied that they reuse the disposable accessories while 62.6% replied that they do not.
Seventy-nine subjects replied to a multiple voting item concerning the reason that the guideline is difficult to perform
practically. Thirty-two subjects (35.6%) replied that the number of endoscopic procedures is too high to secure enough
time for endoscope reprocessing, eight subjects (8.9%) indicated problems with the medical insurance fee for endoscopic procedures, 39 subjects (43.3%) indicated that money and
time were problematic, and 11 subjects (12.2%) indicated
that a frequent change of disinfecting staff was a problem.
The item regarding the primary factor needed to ensure observation of the guidelines received 99 responses. The indicated primary factor was raising insurance fees or an arrangement for the reprocessing cost in 50 cases (50.5%), the need
for education on endoscope reprocessing as well as job stability in 36 cases (36.4%), thorough observation and control of

disinfection processes in five cases (5.1%), increasing the supply of AER in five cases (5.1%), control of the number of endoscopic procedures in two cases (2.0%), and increasing the
number of disinfecting staff in one case (1.0%).
There were 97 responses on the quality management of
endoscope reprocessing and infection surveillance. Fifty-three
subjects (54.6%) replied that they were regularly evaluated
both by their hospital and by an external assessment institution, 29 subjects (29.9%) indicated hospital evaluations only,
10 subjects (10.3%) indicated only external assessment, and
five subjects (5.2%) replied that they never once received an
evaluation. Ninety-eight subjects responded regarding the
most effective method of educating employees on reprocessing guidelines. Eighty-three subjects (84.7%) chose a hands-on
course, 14 subjects (14.3%) selected a scholarly symposium,
and one person (1.0%) preferred receiving online education.
No one selected the option of reading a book about disinfection.

Table 3. Compliance with Endoscope Reprocessing

Personal protective equipment and occupational
hazards

Questions
Endoscope reprocessing steps
Precleaning

Value
100
92 (92.0)

Transport in a sealed container

56 (56.0)

Leaking test

89 (89.0)

Disassembly of all separable parts

100

Brushing of the endoscopic channel

100

Observing manufacturer’s guidelines on the
exposure time and temperature for disinfection

92 (92.0)

Rinsing

99 (99.0)

Drying

97 (97.0)

Storage

99 (99.0)

Difficult steps to comply with (multiple choice)
Precleaning

63
54 (48.6)

Leaking test

18 (16.2)

Brushing of the endoscopic channel
Observing manufacturer’s guidelines on the
exposure time and temperature for disinfection

32 (32.0)

Mask

72 (72.0)

2 (1.8)

Disposable vinyl gloves

93 (93.0)

Surgical gloves

80 (80.0)

Gowns

91 (91.0)

14 (12.6)

Drying

12 (10.8)

Storage

1 (0.9)
98
1 (1.0)

5–15

35 (35.7)

15–30

60 (61.2)

≥30
Values are presented as number (%).
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Value

Eyewear

2 (1.8)

<5

Variable
Personal protective equipment

1 (0.9)

Rinsing

Reprocessing time per endoscope, min

Table 4. Personal Protective Equipment

7 (6.3)

Transport in a sealed container
Disassembly of all separable parts

There were 100 replies to the questionnaire on personal protective equipment. The lowest compliance rate was with wearing protective eyewear, with only 32 subjects (32.0%) complying. This was followed by use of a mask (72.0%) and wearing
surgical gloves (80%) (Table 4). There were 100 responses regarding occupational hazards. Of these, 96 subjects (96.0%)
had experienced headache, backache, or arthralgia. Seventyfour subjects (74.0%) had experienced headache, dizziness,
nausea, eye strain, hemorrhage, and skin rash after exposure
to disinfectants. The disinfectants used most frequently by 87
respondents as indicated on a multiple choice item were or-

2 (2.0)

Values are presented as number (%).
Table 5. Responses to Questionnaire Item on Disinfectants (n=87)

Disinfectants (multiple choice)

Value

Glutaraldehyde

20 (16.3)

Ortho-phthalaldehyde

54 (43.9)

Peracetic acid

43 (35.0)

Electrolyzed acid water

5 (4.1)

Hydrogen peroxide

1 (0.8)

Park JB et al.

tho-phthalaldehyde (43.9%) and peracetic acid (35.0%) (Table 5). Fifty-two subjects (52.0%) experienced an infectionrelated accident caused by a contaminated endoscope or
accessories, or an injection needle stick injury.

DISCUSSION
This survey was the first to target nurses and nursing auxiliaries who actually participate in endoscope reprocessing.
Prior surveys conducted in 2002 and 2004 queried physicians.
Most of the reprocessing processes showed high compliance
rates. On the questionnaire item that inquired about the rate
of compliance with the reprocessing guidelines, the majority
of respondents (98.9%) indicated high compliance, in comparison to 27% and 50% of respondents, respectively, in the
2002 and 2004 surveys.18
Among the several steps involved in endoscope reprocessing, transporting the contaminated endoscope in a sealed
container to the disinfection area had the lowest compliance
(56.0%) and was selected as the most difficult step to comply
with. The compliance rates with this step in the United States
and Portugal were 26% and 44%, respectively.12,13 Concerning
the endoscopy unit environment, most subjects (88.0%) replied that the disinfection and procedure areas were separate.
Compared to the percentages reported in the United States
(85%), Portugal (92%), Spain (47%), Italy (12.3%), Germany
(80%), and Romania (27.6%), the percentage in our survey is
relatively high.12-16,19 AER was available in all hospitals that
participated in our survey, compared with 32% and 49% of
the hospitals surveyed in 2002 and 2004, respectively.18 On
the other hand, surveys conducted in the United States, Portugal, and Italy reported 9.5%, 4%, and 9.1% implementation
rates for manual disinfection, respectively. In a survey conducted in Germany, AERs were available in most hospitals,
while in Spain, Romania, and China only a respective 23%,
34.5%, and 22.1% had AERs.12-17,19 AERs have important roles,
such as replacing some manual reprocessing steps or manual
disinfection, reducing user exposure to hazardous reprocessing chemicals and contaminated equipment, and highly reliable reprocessing.20 A previous study reported that microorganisms were detected on more than 40% of endoscopes after
manual/semi-automatic reprocessing compared with 14% to
16% of instruments after automatic reprocessing.21 Therefore,
a high AER penetration rate and an increasing dependency on
AERs indicate good quality management as compared with
the 2002 and 2004 surveys.18 In addition, questionnaire results
regarding the reprocessing time of a single endoscope, indicate an increase in reprocessing time more so than in manual
disinfection despite the incremental change in examination
numbers. In general, the quality management of endoscopes

is good.
Concerning disinfectants, surveys conducted in other countries found that glutaraldehyde was used most often. However,
in domestic surveys, ortho-phthaldehyde was used most often (43.9%), followed by peracetic acid (35.0%), glutaraldehyde
(16.3%), electrolyzed acid water (4.1%), and hydrogen proxide
(0.8%).12,17,22 There are several reasons for the preference of
ortho-phthaldehyde or peracetic acid over glutaraldehyde in
Korea. First, glutaraldehyde has a relatively lengthy immersion time compared with other disinfectants.23 Second, glutaraldehyde may cause serious irritation to the eyes or respiratory system, and can cause allergic reactions of the skin,
conjunctiva, nose, and pharynx.24,25 Therefore, a reprocessing
area must include a ventilator to avoid vapor inhalation. These
are significant disadvantages to the endoscope reprocessing
process in Korea, where a relatively high number of endoscopic examinations are done compared with similar-sized hospitals in other countries. Most subjects (96.0%) replied that they
have experienced occupational hazards. Concerning personal protective equipment, the majority of subjects replied that
they wore most of the personal protective equipment, with
the exception of eyewear. The latter is a concern. Moreover,
surveys on occupational hazards should target all practitioners in endoscopy units, including doctors.
The qualitative evaluation and education by the Korean
Society of Gastrointestinal Endoscopy aims to improve the
quality management of endoscope reprocessing. However,
several problems, such as reuse of disposable accessories,
transport of the contaminated endoscope in a sealed container, and the wearing of eyewear need improvement. Most subjects (87.8%) selected financial problems such as the medical
insurance fee for endoscopic procedures and the high number of endoscopic examinations as the two most common reasons for difficulty in complying with the guidelines. More
than half of the subjects (50.5%) replied that a higher medical
insurance fee for endoscopic procedures or a newly introduced disinfection cost were needed to comply with the
guidelines, while others replied that education, employment
security, or periodic surveillance were needed. Reconsideration of the endoscopic examination fee is needed for future
quality management to resolve these problems. Moreover,
periodic surveillance and education directed towards practitioners should be continued.
This survey has some limitations. Since it targeted hospitals that are members of the Disinfection Management Committee under the Korean Society of Gastrointestinal Endoscopy, the present survey excluded primary clinics. Compliance
with the endoscope reprocessing procedure could be higher
than is apparent in Korea. However, there are financial hurdles to satisfying all the conditions such as labor costs, pur-
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chase of the AER, and reuse of disposable accessories designed
for single-time use that can lower the quality of endoscope
reprocessing.
In conclusion, this survey demonstrates that the quality
management of endoscope reprocessing has improved compared with surveys conducted in 2002 and 2004. To improve
endoscope reprocessing quality management, medical insurance fees should be raised and adequate endoscope reprocessing should be bolstered by the periodic surveillance of
healthcare quality and continuous education. A national survey that includes primary clinics will be necessary.
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Appendix 1
1. What is your age?
_________ (please specify)
2. What is your gender?
A) Male
B) Female
3. Which is your position?
A) Nurse
B) Nursing auxiliary
4. Where is your endoscopy center located?
A) Seoul and metropolitan area
B) City area
C) Other (please specify)
5. What type of hospital are you working in?
A) University hospital
B) General hospital
6. How long have you been working in the endoscopy center?
A) <6 months
B) 6 months–1 year
C) 1–3 years
D) 3–5 years
E) >5 years
7. Do you have specific areas for reprocessing endoscopic material?
A) Yes
B) No
8. How many automated endoscope reprocessors (AERs) are there in your endoscopy center?
A) 0
B) 1–3
C) 3–6
D) >6
E) Other (please specify)
9. Do you actually participate in endoscope reprocessing?
A) Yes
B) No
10.	Have you ever been educated on the cleaning and disinfection of an endoscope and on infection control? If so, how many
times were you educated?
A) Yes (please specify)
B) No
11. How many hours do you work in a day?
A) <5 hours
B) 5–8 hours
C) >8 hours
12. How many total endoscopic examinations and how many of each examination type do you assist with on average in a day?
A) <5 cases
B) 6–30 cases
C) 30–100 cases
D) >100 cases
EGD _____ / Colonoscopy _____ / Therapeutic endoscopy _____ / ERCP _____ / EUS _____ (please specify)
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13. How many people work at your center?
A) 1
B) 2–5
C) 5–10
D) >10
14. Have you ever experienced pain in your head, back, shoulder, arm, wrist, or fingers?
A) Yes
B) No
15. Have you ever been treated physically or medically for the above pain?
A) Yes
B) No
16. Have you ever experienced headache, dizziness, nausea, eye strain, hemorrhage, or skin rash after exposure to disinfectants?
A) Yes
B) No
17.	Have you ever been pricked by an injection needle, had contact with a contaminated endoscope, or had an accessory-mediated infection?
A) Yes
B) No
Questionnaire on personal protective equipment (18–22)
18. Do you wear eyewear?
A) Yes
B) No
19. Do you wear a mask?
A) Yes
B) No
20. Do you wear disposable vinyl gloves?
A) Yes
B) No
21. Do you wear surgical gloves?
A) Yes
B) No
22. Do you wear gowns?
A) Yes
B) No
23. What is your compliance percentage with the endoscopy cleaning and disinfection guidelines?
A) I comply with the guidelines thoroughly.
B) I make an effort to comply but am approximately 80% compliant.
C) I am aware of the guidelines, but they are difficult to perform practically.
D) I have never been educated on the guidelines, and I don’t know how well I comply with them.
24. Why is the guideline difficult to perform practically?
A) Because of the medical insurance fee for the endoscopic procedure
B) There are too many endoscopic procedures to secure enough time for endoscope reprocessing
C) Money and time were problematic
D) Frequent change of disinfecting staff
E) Other (please specify)
25. What change is needed for the guidelines to be observed?
A) Raising the insurance fee or an arrangement for the reprocessing cost
B) Thorough observation and control of the disinfection process
C) Education on endoscopic reprocessing and job stability
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D) Other (please specify)
26. Please check only if you are compliant with the actual process from among the endoscope reprocessing steps.
A)	Precleaning (removing contaminants immediately following the endoscopic procedure with an enzymatic detergent or a
neutral detergent, then flushing the biopsy channel) ( )
B) Transporting the contaminated endoscope in a sealed container to the disinfection area ( )
C) Leaking test ( )
D) Disassembling all the separable parts before cleaning ( )
E) Brushing the endoscopic channel ( )
F) Observing the manufacturer’s guidelines on the exposure time and temperature for disinfection ( )
G) Rinsing the endoscope after cleaning ( )
H) Drying the endoscope with compressed air and alcohol ( )
I) Storage of the endoscope in a well-ventilated sealed room ( )
27. Of the reprocessing steps above (A–I), which are actually difficult to comply with? (Select 3 steps)
(
,
,
)
28. Do you reuse disposable accessories after disinfection?
A) Yes
B) No
29. How do you monitor the quality management of endoscopic reprocessing and infection surveillance?
A) Evaluation by the hospital on a regular basis
B) Evaluation by an external assessment institution
C) Evaluation by both the hospital and an external assessment institution on a regular basis
D) No testing
30. What is the most effective method of providing education on the reprocessing guidelines?
A) Scholarly symposium
B) Online education
C) Hands-on course
D) Book on disinfection
31. Which types of disinfectants are used? (Multiple choice)
A) Glutaraldehyde ( )
B) Ortho-phthaldehyde ( )
C) Peracetic acid ( )
D) Electrolyzed acid water ( )
E) Hydrogen peroxide ( )
F) Other (please specify)
32. How long is the reprocessing time for a single endoscope?
A) <5 minutes
B) 5–10 minutes
C) 15–30 minutes
D) >30 minutes
33. Will you purchase automated endoscopic reprocessors that do not require manual disinfection even at a high price?
A) Yes
B) No
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