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Background/Aims: The worldwide coronavirus disease 2019 pandemic has led endoscopists to 
use personal protective equipment (PPE) for infection prevention. This study aimed to investigate 
whether wearing a face shield as PPE affects the quality of colonoscopy. 
Methods: We reviewed the medical records and colonoscopy findings of patients who underwent 
colonoscopies at Asan Medical Center, Korea from March 10 to May 31, 2020. The colonosco-
pies in this study were performed by five gastroenterology fellows and four expert endoscopists. 
We compared colonoscopy quality indicators, such as withdrawal time, adenoma detection rate 
(ADR), mean number of adenomas per colonoscopy (APC), polypectomy time, and polypectomy 
adverse events, both before and after face shields were added as PPE on April 13, 2020.
Results: Of the 1,344 colonoscopies analyzed, 715 and 629 were performed before and after the 
introduction of face shields, respectively. The median withdrawal time was similar between the 
face shield and no-face shield groups (8.72 minutes vs 8.68 minutes, p=0.816), as was the ADR 
(41.5% vs 39.8%, p=0.605) and APC (0.72 vs 0.77, p=0.510). Polypectomy-associated quality 
indicators, such as polypectomy time and polypectomy adverse events were also not different 
between the groups. Quality indicators were not different between the face shield and no-face 
shield groups of gastroenterology fellows, or of expert endoscopists.
Conclusions: Colonoscopy performance was not unfavorably affected by the use of a face 
shield. PPE, including face shields, can be recommended without a concern about colonoscopy 
quality deterioration. (Gut Liver 2022;16:404-413) 
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INTRODUCTION

The worldwide pandemic of novel coronavirus disease 
2019 (COVID-19) in 2020 has caused significant changes 
in clinical practice of medicine, including gastroenterol-
ogy.1 Severe acute respiratory syndrome-related corona-
virus 2, which can transmit from human to human, poses 
a higher risk of infection among healthcare professionals 
than among the general population.2,3 Wearing face masks 
and eye protection in the healthcare setting reduced this 
high risk of virus infection in healthcare professionals.4 
Therefore, the U.S. Centers for Disease Control and Pre-
vention recommended that healthcare professionals should 

use appropriate personal protective equipment (PPE) as a 
routine infection prevention and control practice during 
the COVID-19 pandemic.5

In the gastrointestinal endoscopy unit, healthcare pro-
fessionals are in close contact with patients and gastroin-
testinal endoscopies, such as esophagogastroduodenosco-
py, endoscopic retrograde cholangiopancreatography, and 
colonoscopy, are potentially aerosol-generating procedures, 
with increased risk of transmission of COVID-19.6 There-
fore, professional societies of gastroenterology worldwide 
have recommended strategies for infection prevention and 
control in the gastrointestinal endoscopy unit and appro-
priate protocol utilizing PPE for healthcare professionals 
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during the COVID-19 pandemic.7-10 Representative PPE 
includes surgical masks, face shields, isolation gowns, and 
disposable gloves. 

Colonoscopy is the principal diagnostic tool for vari-
ous colorectal diseases. In addition, colonoscopy is one 
of the most important screening methods for colorectal 
cancer. The fundamental role of screening colonoscopy is 
detection of colorectal neoplasms, including cancers and 
polyps. Another important function of colonoscopy is en-
doscopic resection of colorectal polyps and T1 colorectal 
cancers with low risk of lymph node metastasis. The qual-
ity of colonoscopy is of utmost importance to satisfy the 
goals of screening and therapeutic colonoscopies,11 such as 
qualified detection of colorectal neoplasm, without missed 
lesions and complete endoscopic resection of colorectal 
neoplasm, without serious adverse events. Several quality 
indicators, such as the adenoma detection rate (ADR) and 
withdrawal time, have been implemented to monitor the 
quality of colonoscopy.12,13 Because the face shield is a PPE 
that was not used frequently in endoscopy units before the 
COVID-19 pandemic, endoscopists are not accustomed 
to it. Thus, there can be a reasonable concern that wearing 
a face shield may be cumbersome and induce impaired 
visibility to endoscopists, thereby worsening the quality of 
colonoscopy. 

In this study, we investigated whether wearing the face 
shield might affect the quality of colonoscopy, by assess-
ing ADR and withdrawal time with and without the face 
shield. We also evaluated the effect of the face shield on 
therapeutic colonoscopies, such as polypectomy.

MATERIALS AND METHODS

1. Study design and patients
This was a single center, retrospective cohort study 

that compared the quality of colonoscopy depending on 
whether a face shield was added as a PPE. Disposable la-
tex gloves, isolation gown, and surgical mask were worn 
as PPE before the COVID-19 pandemic at Asan Medical 
Center, Seoul, Korea. Since the COVID-19 outbreak in 
Daegu, Korea in late February 2020, the KF94 mask (Dr. 
PuriⓇ KF [Korea Filter] 94, KM Healthcare Corp, Seoul, 
Korea), which has equivalent efficacy to the N95 mask, was 
worn instead of the surgical mask.14 Because a nationwide 
outbreak continued, a face shield (Sview, RoitsNine Corp., 
Seoul, Korea) was added, from April 13, 2020, to reinforce 
the PPE. The face shield, Sview, is made of transparent 
polyethylene terephthalate material (Fig. 1). Thus, at our 
institution, disposable latex gloves, an isolation gown, and 
a KF94 mask were worn as PPE between late February and 

April 12, 2020 whereas a face shield was added to this from 
April 13, 2020.

We reviewed the medical records and colonoscopy re-
sults of consecutive subjects who underwent colonoscopies 
at the Department of Gastroenterology and Health Screen-
ing and Promotion Center in our institution from March 
10 to May 31, 2020. Of these, we included colonoscopies 
conducted by five 2nd-year gastroenterology fellows as 
the trainee endoscopist group at the Department of Gas-
troenterology, who had previously performed 300 to 500 
colonoscopy procedures before March 2020. As the expert 
endoscopist group, we included colonoscopies performed 
at the Health Screening and Promotion Center by four 
board-certified gastroenterologists with experience of 4,000 
or more colonoscopies over a period of 6 years or longer. 
As described above, colonoscopies performed between 
March 10 and April 12, 2020 were included in the no-face 
shield group and those performed between April 13 to 
May 31, 2020 were included in the face shield group. We 
compared colonoscopy quality indicators between the face 
shield and no-face shield groups.

The inclusion criteria of this study were patients who 
underwent screening and surveillance colonoscopies. Pa-
tients who underwent diagnostic colonoscopies because 
of mild gastrointestinal symptoms, such as vague low 
abdominal discomfort, were also included. The exclusion 
criteria were (1) patients under 18 years of age, (2) patients 
with previous colectomy, (3) patients with inflammatory 
bowel disease and colorectal polyposis syndrome, (4) pa-
tients with moderate to severe symptoms such as overt gas-
trointestinal bleeding, (5) patients referred from a primary 
clinic for treatment of colorectal polyp and/or cancer, and 

Fig. 1.Fig. 1. Wearing of a face shield (Sview, RoitsNine Corp.).
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(6) patients with a screening colonoscopy within 5 years. 
Patients whose colonoscopy was incomplete because of 
inadequate bowel preparation (Boston Bowel Preparation 
Scale <6)15 were also excluded. The Institutional Review 
Board of Asan Medical Center (IRB number: 2020-1228) 
approved this study and waived the requirement for in-
formed consent.

2. Colonoscopy procedure
All colonoscopies were performed using an Olym-

pus CF-HQ290I or CF-HQ290L colonoscope (Olympus 
Optical, Co., Ltd., Tokyo, Japan). Bowel preparation was 
performed with 2 L polyethylene glycol plus ascorbic acid 
solution (CoolprepⓇ; Taejoon Pharm, Seoul, Korea). After 
observing the anus and taking a picture, the colonoscope 
was inserted in a standard method up to the cecum. After 
a photograph of the cecum was taken, the observation of 
colonic mucosa was made during the colonoscope with-
drawal. The size, location, number, and morphology of 
all colonic lesions were documented during colonoscopy. 
When a polyp was detected, endoscopists could use nar-
row band imaging at his or her discretion for detailed as-
sessment of real-time histological diagnosis. The size of a 
polyp was estimated by open biopsy forceps or the diam-
eter of the snare catheter. Polypectomy was performed us-
ing cold forceps polypectomy, cold snare polypectomy, and 
endoscopic mucosal resection depending on the size and 
morphology of polyps and the endoscopist’s preference. 
Histological evaluation of resected polyp was performed 
by board-certified gastrointestinal pathologists.

3. Study outcomes
The primary outcomes of interest were ADR and 

withdrawal time. ADR was defined as the proportion 
of colonoscopies with at least one adenoma detected. 
Withdrawal time was defined as the time to observe the 
colon lumen from the cecum to the rectum, excluding 
the polypectomy time. Secondary outcomes included the 

polyp detection rate (PDR), advanced adenoma detection 
rate (AADR), mean number of polyps per colonoscopy, 
mean number of adenomas per colonoscopy (APC), and 
cecal insertion time. Advanced adenomas were defined as 
adenomas larger than 10 mm and adenomas containing 
a villous component, high-grade dysplasia, or carcinoma. 
Insertion time was defined as the time for the colono-
scope to reach the cecum from the anus. Polypectomy-
associated indicators were also investigated, which in-
cluded endoscopically complete resection, polypectomy 
time, and postpolypectomy adverse events. Polypectomy 
time was defined as the time from polyp detection to 
completion of its resection. Procedural time data were 
investigated by using the time recorded at colonoscopy 
photographs.

4. Statistical analysis
The primary study goal was to compare the mean with-

drawal time and ADR between the face shield and no-face 
shield groups. To calculate the number of study patients, 
we assumed the mean withdrawal time was 7.8 minutes 
based on previous studies in which colonoscopy was per-
formed without the face shield.16,17 Increase of withdrawal 
time by 0.5 minutes or less was considered clinically non-
inferior. Enrollment of 1,200 patients, i.e., 600 in each arm, 
were needed to detect such a difference between groups 
assuming a standard deviation of 3.1 with 80% power and 
a 5% level of significance.

Descriptive statistics were used for the demographic 
characteristics. Normally distributed variables were pre-
sented as means with standard deviation, and non-nor-
mally distributed variables were presented as medians with 
interquartile ranges (IQRs). Continuous variables were 
compared using the Student t test or the Mann-Whitney U 
test as appropriate. Categorical variables were presented as 
proportion of the total study population. Proportions were 
compared using the chi-squared test or the Fisher exact 
test as appropriate. A p-value of <0.05 was considered sta-

1,473 Patients excluded
873 Previous screening colonoscopy

within 5 years
465 Post-colectomy patients
11 Acute colitis
13 Inflammatory bowel disease
18 Overt bleeding
21 Poor bowel preparation
72 Previously diagnosed polyp

or carcinoma

gastrointestinal

2,817 All patients who underwent colonoscopy
from March 10 to May 31, 2020

1,344 Patients included for analysis

629 Face
shield group

715 No-face
shield group

Fig. 2.Fig. 2. Inclusion and exclusion of study 
participants.
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tistically significant. All data were analyzed using the IBM 
SPSS version 21 software (IBM Corp., Armonk, NY, USA).

RESULTS

1. Baseline characteristics
The nine endoscopists who participated in this study 

performed 2,817 colonoscopies in 2,817 patients from 
March 10 to May 31, 2020. We excluded 1,473 patients 
based on the exclusion criteria. Therefore, a total of 1,344 
colonoscopies were included in the final analysis of this 
study. Of these, 715 colonoscopies were performed before 
introduction of the face shield, and 629 colonoscopies after 
introduction of the face shield (Fig. 2). Baseline character-
istics, such as age, sex, and family history of colorectal can-
cer, were similar between the face shield and no-face shield 
groups. The proportions of screening, surveillance, and 
diagnostic colonoscopy were also not different between 
the two groups. They were also similar between subgroups 
according to the expertise level of endoscopists (Table 1). 
We investigated the average number of total colonoscopy 
examinations per day at our center before and after wear-
ing the face shield during the study period. The numbers 
were not different between the two periods (39.2±3.2 vs 
40.4±3.7, p=0.233). The average numbers of colonoscopies 
by one endoscopist in one session (270 to 300 minutes) 
were also not different before and after wearing the face 
shield (4.0±1.6 vs 3.9±1.5, p=0.626). Moreover, there were 
no patients with COVID-19 symptoms and/or confirmed 
COVID-19 during the study period.

2. Quality indicators associated with colonoscopy 
observation
ADR was similar between the face shield and no-face 

shield groups (41.5% vs 39.8%, p=0.605). Additionally, 
ADR was calculated only in the screening colonoscopy 
populations in the face shield (n=468) and no-face shield 
groups (n=562), which showed similar ADR (38.9% [30.2% 

to 45.8%] vs 37.9% [30.6% to 44.6%], p=0.880). There was 
no significant difference in PDR between both groups 
(48.3% vs 50.5%, p=0.863). AADR was also similar (5.1% 
vs 3.8%, p=0.387) (Table 2). The distribution of ADR, 
PDR, and AADR of nine endoscopists according to wearing 
and non-wearing of a face shield is presented in Fig. 3. The 
APC (0.72±1.27 vs 0.77±1.38, p=0.510) and polyps per 
colonoscopy (1.06±1.61 vs 1.14±1.75, p=0.386) were also 
not different between both groups.

The median withdrawal time was similar between 
the face shield and no-face shield groups (8.72 minutes 
[IQR, 7.32 to 10.87] vs 8.68 minutes [IQR, 7.37 to 10.93], 
p=0.816). The proportion of cases with withdrawal time <6 
minutes was not different between the two groups (0.8% 
vs 1.5%, p=0.210). The cecal intubation rate was similar 
between the two groups (100% vs 99.7%, p=0.184). The 
median cecal insertion time was also not different between 
the groups (Table 2).

Colonoscopy quality indicators were compared between 
the face shield and no-face shield groups according to 
the colonoscopy expertise level. There was no significant 
difference in all quality indicators such as insertion time, 

100

80

60

40

20

FS

%

PDR

0
No-FS FS No-FS FS No-FS

ADR

AADR

p=0.863

p=0.605

p=0.387

Fig. 3.Fig. 3. Distribution of PDR, ADR, and AADR according to whether a face 
shield was worn.
PDR, polyp detection rate; ADR, adenoma detection rate; AADR, ad-
vanced adenoma detection rate; FS, face shield; No-FS, no-face shield.

Table 2.Table 2. Quality Indicators Associated with Colonoscopy Observation

Variable Face shield group (n=629) No-face shield group (n=715) p-value

Cecal intubation rate 629 (100) 713 (99.7) 0.184
Cases with withdrawal time <6 min  5 (0.8) 11 (1.5) 0.210
Insertion time, min 5.57 (3.83–8.65) 5.40 (3.53–8.30) 0.131
Withdrawal time, min 8.72 (7.32–10.87) 8.68 (7.37–10.93) 0.816
Polyp detection rate, % 48.3 (38.7–57.3) 50.5 (40.4–58.7) 0.863
Adenoma detection rate, % 41.5 (32.8–44.9) 39.8 (30.5–43.6) 0.605
Advanced adenoma detection rate, % 5.1 (2.8–8.0) 3.8 (2.6–5.6) 0.387
Polyps per colonoscopy 1.06±1.61 1.14±1.75 0.386
Adenomas per colonoscopy 0.72±1.27 0.77±1.38 0.510

Data are presented as the number (%), median (interquartile range), or mean±SD.
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withdrawal time, PDR, ADR, and AADR between the 
face shield and no-face shield groups of four experienced 
board-certified gastroenterologists. Similarly, all quality 
indicators were not different between the face shield and 
no-face shield groups of trainee endoscopists, i.e., five 2nd-
year gastroenterology fellows (Table 3, Fig. 4).

3. Polypectomy-associated quality indicators 
A total of 590 and 734 polyps were detected and resect-

ed endoscopically in 306 patients of the face shield group 
and 355 patients of the no-face shield group, respectively. 
Distribution of polyp size was similar between the groups 
(polyps ≤5 mm, 81.9% vs 82.0%; polyps of 6‒9 mm, 14.4% 
vs 15.3%; polyps ≥10 mm, 3.7% vs 2.7%; p=0.549). Cold 
forceps polypectomy was the most frequently used resec-
tion technique in both groups (72.4% vs 73.3%), followed 
by cold snare polypectomy (13.6% vs 12.3%) and endo-
scopic mucosal resection (14.0% vs 14.4%). The propor-

tion of each polypectomy technique was similar between 
the groups (p=0.779). All polyps were endoscopically com-
pletely resected in both groups.

Median procedure time of cold forceps polypectomy 
was similar between the face shield and no-face shield 
groups (0.80 minutes [IQR, 0.60 to 1.16] vs 0.83 minutes 
[IQR, 0.63 to 1.23], p=0.475). Median cold snare polypec-
tomy time and endoscopic mucosal resection time were 
also not different between the face shield and no-face 
shield groups (Table 4). In addition, there were no cases of 
adverse events, including perforation and delayed bleed-
ing, in either group.

DISCUSSION

In this retrospective cohort study, we found that colo-
noscopy with the face shield worn did not increase the 
withdrawal time or decrease the ADR. In addition, inser-
tion time, PDR, AADR, and mean numbers of polyps per 
colonoscopy and APC were not different between the face 
shield and no-face shield groups. Furthermore, the polyp-
ectomy time and incidence of post-polypectomy adverse 
events were also not different between both groups. These 
findings suggest that wearing the face shield may not unfa-
vorably affect the quality of colonoscopy.

High-quality colonoscopy and quality improvement 
programs are of paramount importance to accomplish 
the goal of colonoscopy effectively, including complete 
detection and removal of colorectal neoplasm.18 Several 
quality indicators were developed to measure the quality 
of colonoscopy, which include ADR, PDR, AADR, APC, 
and withdrawal time. Because increased ADR is associ-
ated with a reduced risk of interval colorectal cancer and 
death,19 ADR has been the most widely used quality in-
dicator.12,20 ADR levels (41.5% and 39.8%, respectively) in 

Table 3.Table 3. Comparison of Quality Indicators between the Face Shield and No-Face Shield Groups According to the Colonoscopy Expertise Level

Variable

Expert endoscopists (n=636) Trainee endoscopists (n=708)

Face shield group 
(n=280)

No-face shield group
(n=356)

p-value
Face shield group 

(n=349)
No-face shield group 

(n=359)
p-value

Cecal intubation rate 280 (100) 355 (99.7) 0.375 349 (100) 358 (99.7) 0.324
Cases with withdrawal time <6 min 3 (1.1) 5 (1.4) 0.708 2 (0.6) 6 (1.7) 0.167
Insertion time, min 4.38 (3.30–5.97) 4.00 (3.05–5.52) 0.259 7.15 (4.97–10.83) 7.33 (5.22–11.22) 0.833
Withdrawal time, min 7.73 (6.88–8.97) 7.87 (6.92–9.12) 0.855 9.80 (8.25–12.12) 10.08 (8.17–12.87) 0.711
Polyp detection rate, % 56.4 (47.8–64.7) 52.0 (43.8–60.8) 0.686 43.1 (34.1–50.4) 44.9 (37.1–58.7) 0.421
Adenoma detection rate, % 42.0 (41.5–50.9) 40.1 (35.5–45.3) 0.200 36.8 (27.2–43.2) 33.3 (27.7–46.9) 0.882
Advanced adenoma detection rate, % 5.0 (2.2–8.2) 3.9 (2.8–5.7) 0.686 5.1 (2.1–8.3) 3.8 (2.5–5.6) 0.548
Polyps per colonoscopy 1.20±1.59 1.22±1.87 0.896 0.94±1.61 1.05±1.62 0.353
Adenomas per colonoscopy 0.80±1.24 0.87±1.55 0.520 0.66±1.28 0.67±1.17 0.918

Data are presented as the number (%), median (interquartile range), or mean±SD.
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Fig. 4.Fig. 4. Comparison of withdrawal time between the face shield (FS) 
and no-face shield (No-FS) groups according to the endoscopist ex-
pertise levels. The dotted line in each dot plot represents the mean 
level. The black line in each dot plot represents the median level. The 
grey lines in each dot plot represent the 25% and 75% quartile levels.
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both groups in our study were higher than the target level 
(25%; 30% for men and 20% for women) recommended 
by American Society for Gastrointestinal Endoscopy and 
American College of Gastroenterology.12 However, they 
were similar to those in previous screening colonoscopy 
studies performed in Korea (37.2% to 45.3%),16,17 which 
suggests that endoscopists and patients in our study were 
not skewed or biased and that our findings can be general-
ized to other endoscopy units. We believe recent education 
about the importance of colonoscopy quality in the gas-
troenterology society may be the main reason for the high 
ADR. In previous studies, ADR was reported to be associ-
ated with factors such as a patient’s age, sex, bowel prepara-
tion adequacy, and the endoscopist-related technical fac-
tors, including cecal intubation rate and withdrawal time.21-25 
These factors did not differ between the face shield and no-
face shield groups in our study. Furthermore, the number 
of colonoscopies at our center was not different before and 
after wearing the face shield, which suggests no difference 
in the workload, a possible confounding variable in the 
analysis of ADR, between the two periods. In addition, 
the proportion of diagnostic colonoscopy for patients with 
gastrointestinal symptoms was also not different between 
the face shield and no-face shield groups, which decreases 
the risk of selection bias. As a corollary, we suggest that fair 
comparison of ADR was made, which may objectively im-
ply the absence of an unfavorable effect of the face shield 

on ADR. 
Other quality indicators, such as PDR, AADR, APC, 

and withdrawal time, were also similar between the face 
shield and no-face shield groups. PDR is an easily obtain-
able quality indicator, because it does not require histopa-
thology results, unlike ADR. AADR is another important 
quality indicator because advanced adenoma was reported 
to transit to colorectal cancer by 2.6% to 5.8% annually.26 
APC was raised as another quality indicator that might 
complement ADR, because there was a concern that con-
centration on detecting additional adenomas after detec-
tion of the first adenoma could decrease, and that ADR 
could not reflect the quality of the entire colonic examina-
tion. American Society for Gastrointestinal Endoscopy and 
American College of Gastroenterology recommended a 
mean withdrawal time >6 minutes for adequate observa-
tion and detection of colorectal neoplasms.12 Although 
there were a few colonoscopy cases with withdrawal time 
<6 minutes in the face shield and no-face shield groups, 
the proportions were similar (0.8% vs 1.5%, p=0.210). This 
suggests that the discomfort from face shield may not have 
shortened the colonoscopy withdrawal time, which implies 
no negative effect of the face shield on colonoscopy quality 
indicators. Because not only ADR but also all these other 
important quality indicators, did not differ between the 
face shield and no-face shield groups, we suggest with high 
confidence that the face shield may not unfavorably af-

Table 4.Table 4. Polypectomy-Associated Variables

Variable
Face shield group

(590 polyps in 306 patients)
No-face shield group

(734 polyps in 355 patients)
p-value

Polyp size 0.549
    ≤5 mm 483 (81.9) 602 (82.0)
    6–9 mm 85 (14.4) 112 (15.3)
    ≥10 mm 22 (3.7) 20 (2.7)
Mean polyp size, mm 4.11±2.10 4.04±1.90 0.545
Endoscopically complete resection 590 (100) 734 (100) NA
Polypectomy technique 0.779
    Cold forceps 427 (72.4) 538 (73.3)
    Cold snare 80 (13.6) 90 (12.3)
    EMR 83 (14.0) 106 (14.4)
Mean polyp size in each polypectomy method, mm
    Cold forceps polypectomy 3.20±0.95 3.28±1.03 0.254
    Cold snare polypectomy 4.96±1.28 4.82±1.15 0.455
    EMR 7.94±2.50 7.24±2.30 0.054
Procedure time, min
    Cold forceps polypectomy 0.80 (0.60–1.16) 0.83 (0.63–1.23) 0.475
    Cold snare polypectomy 1.66 (1.50–2.55) 1.95 (1.38–3.02) 0.301
    EMR 3.83 (3.13–5.5) 3.65 (3.07–5.35) 0.567
Adverse events
    Perforation 0 0 NA
    Delayed bleeding 0 0 NA

Data are presented as the number (%), mean±SD, or median (interquartile range).
EMR, endoscopic mucosal resection; NA, not applicable.
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fect the quality of colonoscopy. The similar insertion time 
between the two groups in our study further supports the 
absence of a negative effect from the face shield.

We investigated polypectomy-associated indicators to 
evaluate the effect of the face shield not only on the qual-
ity of screening/surveillance/diagnostic colonoscopy but 
also on that of therapeutic colonoscopy. All polyps could 
be completely resected endoscopically in both groups. En-
doscopic resection procedure times were not different be-
tween the groups. In addition, polypectomy-associated ad-
verse events did not occur in either group. These findings 
suggest that both the efficacy and safety of polypectomy 
may be similar between the face shield and no-face shield 
groups, implying that the face shield may not interfere with 
colonoscopic polypectomy.

We initially assumed that the face shield might interfere 
with the quality of vision of endoscopists, thereby length-
ening the withdrawal time and decreasing the ADR. We 
also hypothesized that less-experienced endoscopists, such 
as trainees, could be influenced more significantly by the 
face shield. Therefore, we performed subgroup analyses ac-
cording to the expertise level of endoscopists. Unlike what 
was expected not only experienced endoscopists but also 
second-year gastroenterology fellows were unaffected by 
the face shield in terms of colonoscopy quality. Although 
we found the absence of colonoscopy quality deteriora-
tion by the face shield consistently in both observation and 
resection of colorectal neoplasm and in both expert and 
beginner endoscopists, the reason for this finding is not 
clear. A Turkish study investigated the effect of face shields 
on the field-of-view of neurosurgeons when using a surgi-
cal microscope.27 The field-of-view significantly decreased 
from that of the naked eye (9,305.33±406.1 mm2) to that 
with a face shield (92.33±6.4 mm2). Another study in the 
United Kingdom evaluated the effect of face shields on the 
field-of-vision of otolaryngologists using a microscope.28 
The face shield reduced the field-of-vision up to 76.8%. 
These two studies suggest that the face shield is not com-
patible with the use of a surgical microscope, because it 
decreases the visual field by increasing the distance between 
the eye piece and pupil. Unlike the situation of microsur-
geries utilizing a microscope, the distance between the en-
doscopy monitor and the endoscopist’s pupil is 1 to 2 m in 
colonoscopy rooms, thereby possibly minimizing the risk 
of a clinically relevant unfavorable effect of the face shield. 
We suggest that this may explain the absence of colonos-
copy quality deterioration while wearing the face shield. 
A study in Colombia that investigated the effect of eye-
protecting PPE on quality of vision of gastroenterologists 
supports this assumption.29 In this study, the quality of vi-
sion assessed by an ophthalmological examination did not 

worsen when using the 3M 6800 full facepiece. However, 
wearing two types of eye protectors simultaneously (3M 
mono safety glasses and protective screen) decreased visual 
acuity up to 37%, color visualization up to 25%, and con-
trast sensitivity up to 75% within minutes of placement. 
Nevertheless, the lower quality of vision assessed by an 
ophthalmological examination cannot be directly translat-
ed into worse colonoscopy quality in real endoscopy prac-
tices, such as a lower ADR. Taking the findings of previous 
studies together with the findings of our present study, we 
suggest that a simple face shield may not interfere with 
qualified colonoscopy performance, although the effect of 
wearing complex eye-protecting PPE, such as simultane-
ously wearing two different types of glasses, a shield, and/
or a screen, may need further research to clarify its poten-
tial for unfavorable effects on colonoscopy quality.

Our study had several limitations. First, there could be 
selection bias of patients because of the COVID-19 pan-
demic. Healthcare service-seeking behavior could be influ-
enced by the COVID-19 pandemic and the characteristics 
of persons who visited our center during this pandemic 
may not represent those of the general population, which 
limits the generalizability of our study. Second, this was 
a retrospective study. Colonoscopy insertion time, with-
drawal time, and polypectomy time were calculated based 
on the time recorded on the endoscopy pictures, which 
may not always be completely correct. Third, we investigat-
ed the polypectomy time and adverse events to assess the 
effect of face shields on therapeutic colonoscopy. However, 
the primary goal of polypectomy is complete resection of 
colorectal neoplasm. Therefore, the evaluation of histologi-
cal complete resection that was not performed in our study 
may be the most relevant method for assessment of quality 
of polypectomy, although we confirmed endoscopically 
complete resection in all cases. Despite these limitations, 
we believe that our study is meaningful in terms that we 
confidently showed the absence of unfavorable effect by 
the face shield on colonoscopy quality indicators, thereby 
providing a rationale for PPE use against a pandemic 
caused by aerosol transmission, to improve the safety of 
endoscopists without loss of colonoscopy quality.

In conclusion, in our experience, colonoscopy perfor-
mance was not affected by the face shield. Colonoscopy 
quality indicators, such as ADR, AADR, APC, and with-
drawal time, did not worsen when a face shield was worn. 
In addition, polypectomy-associated indicators, such as 
polypectomy time and adverse events, were not worse. 
Therefore, use of the face shield as PPE can be recom-
mended without any concern about colonoscopy perfor-
mance reduction during this COVID-19 pandemic.
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