ORIGINAL ARTICLE

Korean J Intern Med 2021;36:322-331
https://doi.org/10.3904/kjim.2019.040

.
KJIM'

Sex difference in bowel preparation quality and
colonoscopy time

Young-Jae Hwang"", Dong Woo Shin*", Nayoung Kim*?, Hyuk Yoon®, Cheol Min Shin’, Young Soo Park",

and Dong Ho Lee"?

'Department of Internal Medicine,
Seoul National University Bundang
Hospital, Seongnam; *Department

of Internal Medicine and Institute

of Liver Research, Seoul National
University College of Medicine, Seoul,
Korea

Received: May 21, 2019
Revised : July 1, 2019
Accepted: July 5, 2019

Correspondence to

Nayoung Kim, M.D.
Department of Internal
Medicine, Seoul National
University Bundang Hospital, 82
Gumi-ro 173beon-gil, Bundang-
gu, Seongnam 13620, Korea

Tel: + 82-31-787-7008

Fax: + 82-31-787-4051

E-mail: nayoungkim49@empas.com
https://orcid.org/ooo0-0002-
9397-0406

“These authors contributed
equally to this work.

Background/Aims: The length of colon is known to be longer in females than in
males. In addition, the morphology of colon cancer is different between males and
females. The aim of this study was to investigate sex differences in Boston bowel
preparation score (BBPS) and colonoscopy insertion time.

Methods: This study retrospectively analyzed medical records and colonoscopy
readings of subjects who underwent colonoscopy at Seoul National University
Bundang Hospital from March 2015 to April 2018. BPPS was used to evaluate the
degree of colon cleanness before colonoscopy. Statistical analysis was performed
to compare demographic, clinical, and outcome variables between two groups.
Results: The study group consisted of a total of 12,561 patients (6,148 females and
6,413 males). Mean age was 57.8 + 13.5 years for females and 57.5 + 13.8 years for
males (p = 0.695). Females showed better bowel preparation than males (mean to-
tal score: 7.4 1.8 vs. 7.2 £ 1.9, p = 0.001; total score = 6: 5,340 [86.9%)] vs. 5,437 [84.8%],
p=o0.001; BBPS > 2 for all segments: 5,048 [82.1%] vs. 5,097 [79.5%)], p < 0.001). How-
ever, cecal intubation time (8.3 + 6.2 minutes vs. 6.2 + 6.1 minutes, p < 0.001) and
withdrawal time (7.9 + 3.5 minutes vs. 7.4 + 3.1 minutes, p < 0.001) were longer in
males.

Conclusions: There were sex differences in BBPS, cecal intubation time, and with-
drawal time for subjects undergoing colonoscopy.
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INTRODUCTION

Similar to other countries, there is also sex difference
of CRC in term of incidence (62.5 per 100,000 in males

Incidence of colorectal cancer (CRC) has increased
in the world (8.2 per 100,000 in year 2008 vs. 17.2 per
100,000 in year 2012) [1,2]. Interestingly, there is sex dif-
ference of CRC in terms of incidence (10.0 per 100,000
in males vs. 9.2 per 100,000 in females) and mortality
(8.0 per 100,000 in males vs. 9.0 per 100,000 in females).
In Korea, the incidence of CRC has rapidly increased;
CRC became the second most common cancer (52.6 per
100,000). CRC was the sixth most common cancer (16.3
per 100,000) among cancers that caused mortality [3].
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VS. 42.7 per 100,000 in females) and mortality (185 per
100,000 in males vs. 14.1 per 100,000 in females) in Ko-
rea [4,5]. Male is a risk factor of CRC. CRC also develops
earlier in males than in females. Thus the screening
protocol of CRC should be different between males and
females [4,5]. However, CRC screening guidelines do not
distinguish males and females. CRC developed from
proximal (right-sided) or distal (left-sided) colon shows
differences in incidence according to geographic region,
age and sex [6,7]. It is known that patients with proximal
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colon cancer are older and having more females than
those with distal colon cancer. In addition, there is a dif-
ference in cancer morphology. That is, proximal colon
cancer is more often flat while distal colon cancer has
a polypoid-type which can be more easily detected by
colonoscopy [8]. Tumor location and prognosis of CRC
are also different between males and females. However,
studies that consider sex specific design and interpreta-
tion of CRC are insufficient.

Colonoscopy is important for screening and diagno-
sis of CRC [5]. As inadequate bowel preparation affects
the effectiveness and accuracy of colonoscopy examina-
tion. Thus, bowel preparation and colonoscopy quality
management are important [9,10]. Several studies have
reported that age, sex, physical activity, and disease are
associated with bowel preparation [11-13]. The length of
colon is known to be longer in females than in males
[14,15]. However, there has been no research on each fac-
tor so far. In addition, previous studies have not iden-
tified other colonoscopy quality factors including cecal
intubation rate, insertion time, and polyp detection
rate together [11-13]. We hypothesize that there are sex
differences in colonoscopy preparation quality, cecal
intubation time, and withdrawal time (from point of
cecal intubation to final withdrawal). If there is differ-
ence in colonoscopy quality between sexes, CRC screen-
ing guidelines which do not distinguish females from
males should be revised to improve the high mortality
and poor prognosis of female CRC patients [1-4]. With
this background, the aim of this study was to determine
sex difference of colonoscopy quality in terms of bowel
preparation, insertion time, withdrawal time, and polyp
detection rate.

METHODS

Data source

Medical records and colonoscopy readings of subjects
who underwent colonoscopy at Seoul National Univer-
sity Bundang Hospital (SNUBH) from March 2015 to
April 2018 were analyzed.

Informed consent was waived by Institutional Review
Board of SNUBH (No. B-1812/513-106). Subjects were
searched using SNUBH’s Clinical Data Warehouse, the
hospital’s own database analysis program [16]. In addi-
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tion, medical information was collected from electronic
medical record system, including sex, age, past medical
history, indication of colonoscopy, sedation medication,
name of colonoscopist, colonoscopy finding, Boston
bowel preparation score (BBPS), number of polyp, num-
ber of diverticulum, cecal intubation time and withdraw-
al time. We excluded colonoscopy cases with history of
surgery on colon or abdomen. In addition, colonoscopy
cases done by colonoscopists within 5 years were exclud-

ed.

Analysis of colonoscopy quality indicators

We examined sex difference of baseline characteristics
including age, history of surgery, indications of colonos-
copy, sedation medication and bowel preparation drug.
We also identified sex difference of colonoscopy quality
indicators including BBPS, cecal intubation rate, cecal
intubation time, withdrawal time and polyp detection
rate [9,10].

There are various bowel preparation scales including
Aronchick bowel preparation scale (ABPS) [17-20], Ot-
tawa bowel preparation scale (OBPS) [18-20], and BBPS
[19-21]. The ABPS was widely used to assess bowel prepa-
ration quality ranging from excellent (1 point) to inad-
equate (5 points) by evaluating the percentage of total
colonic mucosal surface covered by fluid or stool with-
out scoring separate colon segments [19]. The OBPS can
access colonic mucosal cleanliness by colon segment on
a scale of o (excellent) to 4 (inadequate). The BBPS was
developed in 2009. It has been validated in various stud-
ies [19-21]. The BBPS separates the colon into three seg-
ments: right, transverse, and left colon. Each segment is
scored from o to 3, with a score of 3 indicating good bow-
el cleansing. Total score for the three segments ranges
from o to 9. We chose the BBPS to assess bowel prepara-
tion. The BBPS is a useful scale because it is associated
with polyp detection rate and follow-up interval of colo-
noscopy [21,22]. BBPS score higher than 6 was defined as
adequate bowel preparation. A recent study has defined
adequate preparation as having BBPS score of 2 or 3 for
all colon segments [23]. If a subject had a BBPS score of o
or 1 in any colon segment, the preparation was consid-
ered inadequate.

Difference of BBPS was analyzed according to two
kinds of bowel preparation drugs, Coolprep (Taejoon
Pharmaceutical, Seoul, Korea) and Picosolution (Pharm-
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bio Korea, Seoul, Korea). Coolprep consists of two
pouches (A and B). Components of pouch A contain
polyethylene glycol 50 g, potassium chloride o.5075 g,
sodium chloride 13455 g and sodium sulfate anhydrous
3.75 g. Components of pouch B contain ascorbic acid 2.35
g and sodium ascorbate 2.95 g. This should be diluted
in 2 L before intake. Components of Picosolution in 170
mL contain citric acid 12 g, magnesium oxide 3.5 g and
sodium picosulfate hydrate 10 mg. After drinking each
bottle of Picosolution in 170 mL subjects should drink 1
L water according to the regimen. However, when sub-
jects had history of constipation three bottles of Picoso-
lution (510 mL) were recommended.

Statistical analyses

Continuous variables are expressed as mean * SD
(range). Categorical variables are presented as absolute
values and percentages. All quantitative variables were
compared between the two groups using an indepen-

Table 1. Baseline characteristics of the study population

The Korean Journal of Internal Medicine Vol. 36, No. 2, March 2021

dent samples ¢ test to evaluated sex difference of colo-
noscopy quality indicators. Fisher’s exact test was used
for categorical variables as appropriate. All statistical
tests were two-sided without adjustment for multiple
comparisons. Statistical significance was considered
when p value was less than o.05. All analyses were carried
out using SPSS for Windows version 22.0 (IBM Co., Ar-
monk, NY, USA).

RESULTS

Subject characteristics

Data from 12,561 colonoscopies were analyzed. These
colonoscopies were done by 11 colonoscopists who were
professors in gastroenterology with colonoscopy experi-
ence of 5 years or more. Colonoscopies were performed
for 6,413 males and 6,148 females. Characteristics of
these 12,5601 cases are shown in Table 1. Age was similar

Variable Male (n = 6,413) Female (n = 6,148) pvalue®
Age, yr 57.5 +13.8 57.8 +13.5 0.695
20-39 754 (11.6) 584 (9.5)
40-59 2,615 (40.8) 2,545 (41.4)
60-75 2,505 (39.1) 2,527 (41.1)
>75 548 (8.5) 492.(8.0
Indications of colonoscopy
Screening 2,599 (40.5) 2,535 (41.2) 0.425
Symptoms 1,089 (17.0) 1,420 (23.1) < 0.001
Colorectal cancer 406 (6.3) 289 (4.7) <0.001
Polyp 1,156 (18.0) 666 (10.8) <0.001
Inflammatory bowel disease 371 (5.8) 214 (3.5) <o0.001
Others 792 (12.3) 1,024 (16.7)
Non-sedation colonoscopy 68(1.0) 54(0.8) 0.503
Sedation colonoscopy 6,345 (98.9) 6,094 (99.2)
Midazolam, mg 4.5%1.0 43 £1.2 < 0.001
Pethidine, mg 36.7+12.8 38.2+12.9 0.001
Bowel preparation drug” <0.001
Coolprep 6,248 (97.6) 5,912 (96.3)
Picosolution 156 (2.4) 225(3.7)

Values are presented as mean + SD or number (%).
p < 0.05 was statistically significant.

PMissing value: preparation drug. Twenty cases (nine males, 11 females) could not be identified in the Clinical Data Warehouse.
Maybe these subjects received prescription of preparation drug from other doctors.
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between male and female groups (57.5 + 13.8 years vs. 57.8
+13.5 years, p = 0.695). The ratio of screening colonoscopy
was similar between males and females (p = 0.425). The
ratio of colonoscopy due to symptom (abdominal pain,
hematochezia, and diarrhea) was higher (p < 0.001) in fe-

KJIM™

males. On the contrary, the ratio of colonoscopy due to
CRC, polyp, and inflammatory bowel disease (IBD) was
higher in males (p < o0.001, respectively) [3]. The dose of
midazolam for sedation was higher in males (4.5 £ 1.0 mg
Vs. 4.3 £ 1.2 mg, p < 0.001). However, the dose of pethidine

Table 2. Sex differences in bowel preparation score and colonoscopy insertion time

Variable Male (n = 6,413) Female (n = 6,148) pvalue?
BBPS, total score 7.2%1.9 7.4+1.8 0.001

Right colon 2.2+0.8 23+0.8

Transverse colon 2.5+ 0.7 2.6 +£0.6

Left colon 2.4%07 2.5+ 0.6
BBPS, total = 6 5,437 (84.8) 5,340 (86.9) 0.001
Achievement of adequacy® 5,097 (79.5) 5,048 (82.1) <0.001
Preparation result (BPPS) < 0.001

Inadequate (0-3) 337 (5.3) 258 (4.2) <0.001

Poor (4-5) 639 (10.0) 550 (8.9)

Good (6-7) 2,151(33.5) 1,834 (29.8)

Excellent (8-9) 3,286 (51.2) 3,506 (57.0) <0.001
Cecal intubation rate 6,104 (95.2) 5,867 (95.4) 0.512
Cecal intubation time, min 6.2+6.1 83+6.4 < 0.001
Withdrawal time, min 7.9 +3.5 7.4 +3.1 < 0.001

Values are presented as mean + SD or number (%).
BBPS, Boston bowel preparation score.
p < 0.05 was statistically significant.
PPatients with BBPS scores of 2 or 3 for all colon segments.
Male Female
26406

Total: 7.1+ 1.9

23+08

E Total: 7.3+ 1.9

Figure 1. Comparison of Boston bowel preparation scale between (A) male and (B) female depending on colon segment (as-
cending, transverse, and descending colon). Total Boston bowel preparation scale was significantly higher in female than male
(p = 0.001). However, there was no significant difference in each segmental score.
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Table 3. Sex differences in polyp detection rate

The Korean Journal of Internal Medicine Vol. 36, No. 2, March 2021

Variable Male (n = 6,413) Female (n = 6,148) pvalue?
Biopsy done 2,921 (45.5) 1,943 (31.6) <0.001
Polyp detection rate 2,060 (32.1) 1,277 (20.8) <0.001
1-2 Polyps 1,696 (26.4) 1,123 (18.3) <0.001
3—6 Polyps 326 136 (2.2) <0.001
=7 Polyps ) 18 (0.3) <0.001
Diverticulum 610 378 (6.1) <0.001
1-2 Diverticulum 234 ) 192 (3.1) 0.052
>3 Diverticulum 376 (5.9) 186 (3.0) < 0.001

Values are presented as number (%).
p < 0.05 was statistically significant.

(%)

60 -
W Male MW Female 55.0
40 1
20 A
107 g5
6.2 5o
0 T T

Inadequate (0-3) Poor (4-5) Good (6-7) Excellent (8-9)

Figure 2. Comparisons of bowel preparation ratings between
male and female.

was lower in males (36.7 + 12.8 mg vs. 38.2 * 12.9 mg, p
= 0.001). Picosolution was more frequently selected for
bowel preparation solution in females (p < 0.001).

Sex difference of colonoscopy quality indicators

Total BBPS indicating the degree of colon cleanness
was lower in males (7.2 + 1.9 vs. 7.4 + 1.8, p = 0.001). Each
segment was slightly higher in females than in males
(Table 2, Fig. 1). The proportion of patients with an ad-
equate bowel preparation (BBPS = 6) was significantly
lower in males than female group (5,437 [84.8%] in males
Vs. 5,340 [86.9%] in females, p = 0.001). The proportion
of patients with an adequate bowel preparation (BBPS =
2 for all segments) was also significantly lower in males

326  www.kjim.org

than in females (5,097 [79.5%] in males vs. 5,048 [82.1%] in
females, p < 0.001). In addition, we classified patients by
preparation result of BBPS (inadequate, o to 3; poor, 4 to
5; good, 6 to 7; excellent, 8 to 9) (Fig. 2). The ratio of pa-
tients with excellent preparation result (BBPS 8 to 9) was
significantly (p < o.001) higher in females than in males
(Table 2). The ratio of patients with inadequate prepa-
ration result (BBPS o to 3) was significantly (p < o.001)
higher in males.

There was no significant difference in cecal intuba-
tion rate between males and females (95.2% in males vs.
095.4% in females, p = 0.512) (Table 2). However, cecal in-
tubation time was significantly longer in females (male,
6.2 + 6.1 minutes vs. female, 8.3 + 6.4 minutes, p < 0.001).
In addition, withdrawal time was significantly longer in
males (7.9 + 3.5 minutes in males vs. 7.4 + 3.1 minutes in
females, p < 0.001).

Colonoscopy biopsy was more frequently performed
in males (p < 0.001). Polyp detection rate was also higher
in males (321% vs. 20.8%, p < 0.001) (Table 3). In addi-
tion, the number of cases with three or more polyps was
higher in males (p < 0.001). Diverticulum was also more
frequently detected in males (9.5% vs. 6.1%, p < 0.001).

Sex difference of bowel preparation score according

to drug

We also analyzed sex difference of BBPS according to
bowel preparation drug (Table 4). Coolprep was the most
commonly used bowel preparation drug (n = 12,160). Pi-
cosolution was used in 381 patients. Total BBPS score of
Coolprep was significantly lower in females (7.2 + 1.9 in

https://doi.org/10.3904/kjim.2019.040
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Table 4. Difference of BBPS according to bowel preparation drugs

Variable Male (n = 6,404) Female (n = 6,137) pvalue®
BBPS, total score
Coolprep (n =12,160) 7.2£1.9 7.4+1.8 0.026
Picosolution (n = 381) 7.6 £1.7 7.6 £1.7 0.927
BBPS, total = 6
Coolprep 0.001
BBPS, total = 6 5,288 (84.6) 5,125 (86.7)
BBPS, total < 6 960 (15.4) 787 (13.3)
Picosolution 0.926
BBPS, total = 6 141 (90.4) 204 (90.7)
BBPS, total < 6 15 (9.6) 21(9.3)
Achievement of adequacy®
Coolprep <o0.001
Adequate 4,956 (79:3) 4,841 (81.9)
Inadequate 1,292 (20.7) 1,071 (18.1)
Picosolution 0.732
Adequate 134 (85.9) 196 (87.1)
Inadequate 22 (14.1) 29 (12.9)

Values are presented as mean + SD or number (%).
BBPS, Boston bowel preparation score.

*Missing value: preparation drug. Twenty cases (nine males, 11 females) for preparation drugs could not be identified in the

clinical data warehouse. Maybe these subjects received prescription of preparation drug from other doctors.

®p < 0.05 was statistically significant.
“Patients with BBPS scores of 2 or 3 for all colon segments.

males vs. 7.4 + 1.8 in females, p = 0.026). Adequate bowel
preparation (BBPS = 6) of Coolprep was also lower in
males (5,288 [84.6%] in males vs. 5,125 [86.7%] in females,
p = 0.001). In recent guideline of adequate bowel prepa-
ration (BBPS = 2 for all segments), the ratio of adequate
bowel preparation with Coolprep was lower in males
(4,956 [79:3%] in males vs. 4,841 [81.9%)] in females, p <
0.001). However, there was no sex difference in the ratio
of bowel preparation with Picosolution.

Next, we analyzed sex difference of BBPS according
to history of polypectomy and IBD (Table 5). Regarding
history of polypectomy, total BBPS (7.4 + 1.8 in males vs.
7.7 + 1.6 in females, p < 0.001), adequate bowel prepara-
tion (BBPS = 6) (958 [88.3%] in males vs. 572 (91.7%) in
females, p = 0.028), and achievement of adequacy (911
[84.0%] in males vs. 550 [88.1%] in females, p = 0.018) were
significantly lower in males.

For cases with IBD, adequate bowel preparation was

https://doi.org/10.3904/kjim.2019.040

significantly higher in males (359 [96.8%] in males vs. 196
[91.6%)] in females, p = 0.011).

DISCUSSION

Recently, there has been a growing interest in sex spe-
cific difference. Some studies have reported health dif-
ference between males and females [14,15,24]. Sex and
gender differences show diverse physiological and psy-
chological factors. Sex hormones and gender difterenc-
es might play important roles in disease development
and progression [24]. For instance, Menon et al. [25] have
suggested that sex hormones can directly affect bacte-
rial metabolism, bacterial growth, and gene expression
of virulence factors through steroid nuclear receptor ex-
pression including estrogen receptor f3.In addition, Kim
et al. [26] have demonstrated that reflux symptoms affect
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Table 5. Difference of BBPS according to history of polypectomy (n = 1,709) and inflammatory bowel disease (n = 585)

Variable Male Female p value®
History of polypectomy 1,085 624
BBPS, total score 7.4+1.8 7.7 1.6 < 0.001
BPPS, total = 6 058 (88.3) 572 (91.7) 0.028
Achievement of adequacy” 911 (84.0) 550 (88.1) 0.018
Inflammatory bowel disease 371 214
BBPS, total score 7.0+1.4 7.8 17 0.058
BPPS, total = 6 359 (96.8) 196 (91.6) 0.011
Achievement of adequacya 350 (94-3) 195 (91.1) 0.137

Values are presented as mean = SD or number (%).

BBPS, Boston bowel preparation score.

“Patients with BBPS scores of 2 or 3 for all colon segments.
bp < 0.05 was statistically significant.

female patients with gastroesophageal reflux disease
more than in male ones, and quality of life was also more
impaired in females. In terms of cancer, Kotake et al. [27]
have shown that reduced risk of cancer-specific death
for women relative to men persists over time. Zheng et
al. [28] have shown that sex hormones play a crucial role
in the pathogenesis and development of hepatitis B vi-
rus-induced hepatocellular carcinoma. Males with pri-
vate insurance undertook colonoscopy more frequently
[29]. However, employed males were less likely to eat
salty food, be older, and smoke [29]. Diagnostic interval
was longer for females than for males in CRC (mean dif-
ference; 10.4 days; 95% confidence interval, 4.3 to 16.5; p
= 0.001) [30].

There have been some reports regarding sex difference
in colonoscopy quality [13,31-33]. Ness et al. [13] have sug-
gested that male sex (odds ratio, 0.85) is associated with
inadequate bowel preparation. Similarly, Rotondano et
al. [31] have examined factors associated with quality of
bowel cleansing and found that men gender is a predic-
tor of inadequate cleansing at right colon and left co-
lon (p = 0.040 and p = 0.014, respectively). In addition,
Akere and Otegbayo [32] have examined 167 patients to
find factors affecting cecal intubation time. They found
that men are associated with prolonged cecal intubation
time (913.86 * 453.28 seconds in males vs. 910.44 * 513.33
seconds in females, p = 0.443). In contrast, males showed
higher success rate of cecal intubation within 20 min-
utes than females (83.9% in males vs. 77.6% in females,

328  www.kjim.org

p = 0.004) [33]. However, there is a lack of research that
conclusively proves the sex difference in colonoscopy
quality. In addition, previous studies have limitation
such as small sample size [31] and insufficient variables
[31,32]. In addition, there has been no research analyzing
colonoscopy quality between males and females like the
present study. Furthermore they only statistically ana-
lyzed sex as one factor for multivariance [13,31-33). There
are various colonoscopy quality indicators including
colonoscopy surveillance, cecal intubation rate, adeno-
ma detection rate (= 25% in males and = 15% in females),
colonoscopy withdrawal time (average = 6 minutes) and
quality of colon preparation [34]. However, few studies
have been performed with a comprehensive approach in
terms of sex specific manners.

In the present study, we investigated sex difference in
colonoscopy quality in many aspects using a big admin-
istrative database. Colonoscopy quality indicators in-
cluding adenoma detection rate, colonoscopy withdraw-
al time, and quality of colon preparation are important
to detect colon polyp and CRC in early stages [34]. How-
ever, there has been no study about sex difference in
these indicators. Males and females have difterent in-
cidence and mortality of CRC. Our results suggest that
sex difference of colonoscopy quality indicator might be
associated with early detection and mortality of CRC.

Clearly, sex difference was identified in bowel prepa-
ration. We analyzed various guidelines for adequate
bowel preparation and found that females showed bet-

https://doi.org/10.3904/kjim.2019.040
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ter bowel preparation results. It is known that bowel
preparation is influenced by various factors [11-13,35,36].
Our study showed that sex factor could influence bow-
el preparation based on a large cohort database. Our
results suggest that we should more carefully educate
male patients who receive colonoscopy for adequate
bowel preparation. Whether sex difference of bowel
preparation is associated with chromosome or genetic
difference merits further study.

Our study showed sex difference in cecal intubation
time and withdrawal time. Sex difference of cecal intu-
bation time might be associated with anatomical differ-
ence between males and females [14,15]. Thus, we need
to schedule female patients with enough colonoscopy
time. Sex difference of withdrawal time might be associ-
ated with polyp detection rate. Male showed higher pol-
yp detection rate. Therefore, withdrawal time in males
might need to be longer than in females.

Our study showed that polyp detection rate was differ-
ent between males and females. It might be associated
with the higher incidence of CRC in males [1-3]. Thus,
careful colonoscopy inspection is needed for males.
These results suggest that different indication of colo-
noscopy and colonoscopy follow-up interval might be
needed based on sex difference of bowel preparation
method and colonoscopy withdrawal time. More stud-
ies are needed to determine the appropriate colonosco-
py follow-up term for males.

We analyzed sex difference of bowel preparation with
bowel preparation drugs Coolprep and Picosolution
widely used in Korea. Some studies have reported that
these two drugs have no significant adverse effects with
similar bowel of cleansing [37-40]. In the present study,
females showed better total BBPS score, adequate bow-
el preparation (BBPS = 6), and recent adequate bowel
preparation (BBPS = 2 for all segments) in Coolprep.
However, there was no sex difference in cases of Pi-
cosolution in contrast to Coolprep. We cautiously be-
lieve that the reason might be because subjectsneedes
to drink 2 L of Coolprep with mixed solution from the
beginning. Thus, males might not have followed the in-
struction more precisely than females. Our results sug-
gest that bowel preparation might be different depend-
ing on which bowel preparation drugs are taken. Thus,
male patients should be educated how to clean bowel
more carefully. In addition, it is necessary to study how

https://doi.org/10.3904/kjim.2019.040
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to clean the bowel in males. Whether different bowel
preparation drugs show different effectiveness remains
controversial. Previous reports have suggested that bow-
el preparation is associated with not only drugs, but also
drug compliance and fiber diet education [35,36]. Our
study showed that there was a sex difference in bowel
preparation status using bowel preparation drugs. Thus,
when Coolprep or Picosolution was planned, this result
should be carefully considered. In addition, there was
a difference in size between Coolprep and Picosolution
groups. Therefore, more studies are needed.

We thought that analysis of colonoscopy by experi-
enced colonoscopists was our study’s strength. The skill
and career of colonoscopist depending on training pe-
riod can affect cecal intubation time and polyp detec-
tion rate. Our study eliminated the selection bias due to
exclusion of colonoscopy cases by colonoscopists with
experience of less than 5 years.

However, our study has some limitations. First, this
study was performed in one institute due to the Person-
al Information Protection Acting Korea. However, there
was an advantage of research because description format
was made before this study. Thus a consistent approach
was possible and description was well educated with the
figure to avoid selection bias. Second, we analyzed colo-
noscopy information according to electronic medical
records for a large number of cases. However, we could
not verify other factors such as patient’s compliance and
history of colonoscopy. In addition, our study could not
deal with analysis of pathologic result. We thought that
analysis of pathologic findings including grade of ade-
noma and carcinoma should be needed.

In conclusion, there was a sex difference in colonos-
copy indicator. Males showed less clean bowel prepara-
tion. However, polyp detection rate in males was higher
than that in females. Thus, males should be educated
regarding how to perform bowel preparation carefully.
Colonoscopists need to reserve relatively more time of
colonoscopy for females. Whether the sex difference of
various colonoscopy indicators is associated with chro-
mosome or genetic difference merits further study.

KEY MESSAGE

1. We identified sex diftference in bowel prepara-
tion, cecal intubation time, withdrawal time,
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and polyp detection rate. Males had poorer
bowel preparation and higher polyp detection
rate than females.

. Males need education regarding how to per-

form bowel preparation carefully. Females
need plenty of time for colonoscopy insertion.
Males need plenty of withdrawal time.
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