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Background: High-quality bowel preparation is crucial for achieving the goals of colonoscopy. However,

choosing a bowel preparation in clinical practice can be challenging because of the many formulations. This

study aims to assess the impact the type of bowel preparation on the quality of colonoscopy in a community

hospital setting.

Methods: A retrospective, observational study was conducted utilizing a colonoscopy screening/surveillance

database in central Illinois during the period of January 1, 2010, to March 31, 2014. Patients without bowel

preparation assessment were excluded from this study. Controlling for the confounders, generalized linear

models were used to estimate the adjusted impact [odds ratio (OR)] of bowel preparation type on the quality

of preparation (excellent, good, fair, and poor), and on the detection of advanced adenoma. The association

between the time of withdrawal after insertion and the quality of preparation was also examined using a

linear model.

Results: A total of 28,368 colonoscopies; half the patients were male, and the average age was 6199 years.

Polyethylene glycol (PEG) was used in the majority (70.2%) of bowel preparations, followed by sodium

sulfate (21.4%), sodium phosphate (2.5%), magnesium sulfate (0.4%), and others. Compared with PEG,

magnesium sulfate had a poorer quality of bowel preparations (OR�0.6, 95% CI 0.4�0.9; pB0.05), whereas

the quality of bowel preparation was significantly improved by using sodium sulfate (OR�5.7, 95% CI

5.4�6.1; pB0.001) and sodium phosphate (OR�2.1, 95% CI 1.8�2.5; pB0.001). For those who had

adequate bowel preparation, the better quality of preparation significantly increased the detection rate of

advanced adenoma (5.0, 3.6, and 2.9% for excellent, good, and fair, respectively).

Conclusion: When possible, sodium sulfate�based preparations should be recommended in the community

setting for colonoscopy because of their high quality of bowel preparation.

Keywords: sodium sulfate; polyethylene glycol; bowel prep; colonoscopy

*Correspondence to: Jinma Ren, Center for Outcomes Research/Department of Medicine, University of

Illinois College of Medicine at Peoria, One Illini Drive, Box 1649, Peoria, IL 61656, USA, Email:

jinmaren@uic.edu

Received: 21 January 2016; Accepted: 22 March 2016; Published: 25 April 2016

C
olorectal cancer is the third most commonly

diagnosed cancer in the United States. It is

also the third leading cause of cancer-related

mortality (1). The incidence of colorectal cancer has

been dramatically reduced by early detection methods,

especially colonoscopy, which is considered the gold

standard (2, 3). From the year 2002 to 2010, the percentage

of population adequately undergoing age-appropriate

screening for colon cancer went up to 65.4%, while the

colorectal cancer incidence and mortality declined (4). In

patients aged more than 50 years, screening for colorectal

cancer is the most common indication of colonoscopy

while in those less than 50, it is most commonly performed

for symptoms of abdominal pain and rectal bleeding (3).

According to the national polyp study, the risk of colon

cancer decreases by 76�90% in patients who underwent

a clearing colonoscopy (5). A Norwegian study also

reported similar findings, as patients with polyp removal

on colonoscopy had lower fatalities compared with

the general population (6). One of the most important

determinants of a high-quality screening exam is the

adenoma detection rate as it is inversely related to the
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risk of interval colorectal cancer. According to a recent

study, each 1.0% increase in the rate of adenoma detection

leads to a 3% decrease in the risk of colorectal cancer (7).

The quality of bowel preparation plays a crucial role

in adenoma detection rate and enhances the outcomes

of a screening exam. A poor bowel preparation results in

increased insertion and withdrawal time, lower adenoma

detection rates, and shorter interval for repeat colono-

scopy (8). Associated with poorer preparations are dimin-

ished patient outcomes, more time wasted on suctioning

and washing, and increased overall costs (8). Imperfect

bowel preparations were associated with a 12 and 22%

increase in the total direct cost of colonoscopy in private

and public hospitals, respectively (8). It is estimated that

in about 20�24% of all colonoscopies, the bowel prepara-

tion is inadequate leading to prolonged cecal intubation

times and increased overall procedure time with decreased

procedure efficacy (9, 10). In a prospective study, it

was found that patients with incomplete or poor bowel

preparation were independently associated with a lower

polyp detection rate and more adenomas going undetected

(OR�3.04, 95% CI 1.04 to 8.88) (9, 10). In patients with

inadequate bowel preparation, adenoma miss rates have

been found to be as high as 42�47.9% (10, 11).

There has been a debate as to which bowel preparation

is the most effective with polyethylene glycol (PEG)-based

preparations being used more commonly due to their

limited side effects (12�15). In this retrospective observa-

tional study, we compared the clinical efficacies of preps

based on PEG, sodium sulfate, sodium phosphate,

and magnesium for bowel cleansing, and their impact

on detecting advanced adenoma and colorectal cancer in

multicenter community-based hospitals in central Illinois.

Methods

Study design

This was a population-based, observational study in

central Illinois representing a population of about 1.4

million persons. This study utilized a well-administrated

database of colonoscopy screening and surveillance from

seven hospitals and medical centers, in which 28,782

colonoscopies were enrolled during the period from

January 2010 to March 2014 and included their examina-

tion histories. The quality of preparation based on the

Boston Bowel Preparation scale was evaluated for each

bowel preparation type. This study also examined the

influence of preparation quality on exam completion and

the time of withdrawal after insertion.

Data collection

Shared reporting of colonoscopies (screening and surveil-

lance) in central Illinois was established by the develop-

ment of a quality of health index database in 2010. The

database was initially created by Quality Quest for Health

of Illinois and included seven participating sites: the

Central Illinois Endoscopy Center, Decatur Digestive

Disease Center, Decatur Memorial Hospital, Methodist

Medical Center of Illinois, OSF Saint Francis Medical

Center, Pekin Hospital, and Proctor Hospital in the

central Illinois. Each site was responsible for abstracting

data through their own screening and surveillance colo-

noscopies and then entering data into the Central Illinois

Colonoscopy ACCESS database and electronically trans-

ferring data to Quality Quest for Health of Illinois. The

database is currently managed by the Department of

Medicine in the University of Illinois College of Medicine

at Peoria.

The information in the database which was used in this

study includes age in years (exam year), gender, previous

and current procedure date, personal history of CRC

(yes/no), family history of CRC including first and second

degree relatives (yes/no), bowel preparation type, bowel

preparation assessment (excellent, good, fair, and poor),

examination completion (yes/no), American Society of

Anesthesiology (ASA) classification score with a range of

1 to 5, and time of withdrawal after insertion (minutes).

Ethical issues

All the data in the database were de-identified. This was

a retrospective study where results would not change the

course of patient care or current patient outcomes. No

risk was involved in collecting patient data as information

was the minimum necessary information for research

purposes. Also, this study was approved by the Institu-

tional Review Board (IRB) at the University of Illinois

College of Medicine at Peoria.

Exclusion criteria
A total of 414 without bowel preparation assessments

were excluded resulting in a final dataset that included

28,368 colonoscopies.

Statistical analysis
In order to examine the influence of bowel preparation

type on the quality of prep, ordinal logistic regressions

were used to estimate odds ratio (OR) and 95% con-

fidence interval (95% CI) compared with its reference

group. We employed a logistic regression model to analyze

the association between exam completion and prepara-

tion quality. A log transformation was used for the time of

withdrawal after insertion due to its skewed distribution.

Then we conducted a general linear model regression

to see if high-quality bowel preparation could decrease

the time of withdrawal after insertion. For all the above

models, we also did multivariable analyses, which con-

trolled age, gender, ASA score, family history of colorectal

cancer, personal history of colorectal cancer, and adeno-

ma detection during the last colonoscopy.

A secondary analysis was performed to examine the

impact of preparation quality on detecting any adenoma

Daniel Martin et al.

2
(page number not for citation purpose)

Citation: Journal of Community Hospital Internal Medicine Perspectives 2016, 6: 31074 - http://dx.doi.org/10.3402/jchimp.v6.31074

http://www.jchimp.net/index.php/jchimp/article/view/31074
http://dx.doi.org/10.3402/jchimp.v6.31074


or advanced adenoma. Advanced adenoma was defined

as a villous/tubulovillous adenoma, severely/high-grade

dysplastic polyp, or colorectal cancer based on the polyp

histopathology. We excluded those had inadequate pre-

paration (poor) from the secondary analysis because of

its low exam completion. After univariate analysis, multi-

variable logistic regression was used to calculate predicted

detection rate of advanced adenoma, and adjusted

OR and 95% CI by the level of bowel preparation quality

controlling for the above confounders and the time of

withdrawal after insertion.

All analyses were conducted with SAS 9.4 (by SAS

Institute Inc., Cary, NC, USA). Variables were reported

as mean, standard deviation, median, and range for

continuous variables, and percentage for categorical

variables. A two-tailed p-value was calculated for all

tests and p50.05 was considered as being of statistical

significance.

Results

Demographics

A total of 28,368 colonoscopies; half the patients were

male, and the average age was 6199 years. More than

half (56%) did not have a history of prior colonoscopy.

The majority (75%) lived with mild-to-moderate medical

conditions (ASA score�2).

The most popular bowel preparation type was PEG-

based preparations (70.2%), followed by sodium sulfate�
based preparations (21.4%), sodium phosphate�based

preparations (2.5%), and magnesium-based preparations

(0.4%). The demographics were not consistent among

different bowel preparation types (Table 1). Patients who

selected sodium phosphate�based preparations were a

little younger than others. Around 21.5% of patients who

chose magnesium-based preparation were in poor condi-

tions (ASA�2), which was higher than others.

Bowel preparation type

As it was shown in Table 2, sodium sulfate�based

preparations and sodium phosphate�based preparations

had six and two times better quality of preparation than

PEG-based formulations, respectively (OR�5.7, 95% CI

5.4�6.1; OR�2.1, 95% CI 1.8�2.5). Magnesium-based

preparation was not as good as PEG-based preps in the

quality of preparations (Table 3).

In PEG-based preparation, MoviPrep was better

than other PEG-based preparations (OR�1.3, 95% CI

1.2�1.4). In magnesium-based preparation, no significant

difference was found between magnesium citrate only and

magnesium citrate with Ducolax (OR�0.6, 95% CI 0.3�
1.6). In sodium sulfate�based preparation, the effect of

Visicol tabs was very similar with Osmoprep (OR�0.9,

95% CI 0.7�1.2).

Exam completion

A better bowel preparation significantly increased the

rate of exam completion (Table 4). Only 88.4% completed

exams when the bowel preparation was poor, whereas

99.5% completed exams when the bowel preparation was

excellent. The rate of exam completion was also accep-

table when the bowel preparation was good or fair.

Time of withdrawal after insertion

The time of withdrawal after insertion was the shortest

when bowel preparation assessment was excellent

(10.495.5 min), followed by good bowel preparation

(11.096.0 min), poor bowel preparation (12.298.5 min),

and fair bowel preparation (13.597.7 min). See Table 5.

Detection of adenoma and advanced adenoma

Our general polyp detection rate was 44.1% (12,525/

28,386), while adenoma detection rate in fair, good, and

excellent preps was 51.7, 58.3, and 54.7, respectively.

Although the differences of adenoma detection rate

among them were not large, the good and excellent preps

still increased the likelihood of adenoma detection than

the fair prep (OR�1.1, 95% CI 1.0�1.2; OR�1.3, 95% CI

1.2�14, respectively). As shown in Table 6, we found that

the better quality of bowel preparation could significantly

increase the detection rate of advanced adenoma (5.0, 3.6,

and 2.9% for excellent, good, and fair, respectively).

Discussion
This study compares the impact of bowel preparation

type on the quality of colonoscopy in a large, population-

based cohort of colonoscopies that were conducted in

clinical practice. Considering the fact that the national

colorectal roundtable set a goal of increasing colorectal

screening to 80% by 2018, the use of screening colonos-

copies will continue to increase. It is thus imperative that

an excellent bowel preparation is readily available. This

will save valuable resources and also play an essential part

in improving clinical outcomes and reducing the disease

burden of colorectal cancer (11, 16).

A meta-analysis of 104 studies from 1985 to 2010

showed no difference in the efficacy between sodium

phosphate�based preparations and PEG (OR�0.82,

95% CI 0.56�1.21; p�0.36). In addition, PEG-based

preparations were found to provide a better cleaning of

the proximal portion of the colon (12, 17). Other studies

have shown sodium phosphate�based preparations to be

superior in terms of bowel preparation and rates of

complete examination (12, 18). In addition to this, sodium-

and magnesium-based preparations are slightly cheaper

as compared with PEG-containing preparations (19). Our

results show that sodium sulfate� and sodium phosphate�
based preparations had six and two times better quality

of bowel preparation when compared with PEG-based

preparation, respectively (OR�5.7, 95% CI 5.4�6.1;
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Table 1. Demographics

All population Column percentage for subgroupsa

Items Num. (%) A B C D E F Pb

Age in years

B50 863 3.0 2.9 1.9 5.8 3.2 2.5 3.5 B0.0001

50�59 12,511 44.1 43.8 44.9 51.9 44.8 42.9 40.3

60�69 9,395 33.1 33.0 38.3 31.1 33.6 35.4 32.6

]70 5,617 19.8 20.3 15.0 11.2 18.4 19.3 23.6

Gender

Male 14,099 49.7 50.5 46.7 34.0 48.9 41.6 50.6 B0.0001

Female 14,286 50.3 49.5 53.3 66.1 51.1 58.4 49.4

Not recorded 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

ASA scorec

1 4,625 16.3 18.1 12.2 23.3 10.5 9.0 13.6 B0.0001

2 21,296 75.0 72.8 64.5 72.3 83.2 76.4 73.0

3 2,194 7.7 8.1 21.5 3.1 5.9 13.0 11.2

4 47 0.2 0.1 0.0 0.3 0.2 0.6 0.4

5 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Not recorded 222 0.8 0.9 1.9 1.0 0.2 0.9 1.8

Colonoscopy history

Yes 12,578 44.3 43.4 38.3 47.8 46.0 43.8 48.8 B0.0001

No 15,760 55.5 56.4 61.7 52.2 54.0 56.2 50.3

Not recorded 48 0.2 0.2 0.0 0.0 0.0 0.0 1.0

Personal history of CRC

Yes 1,087 3.8 3.9 6.5 7.2 2.9 3.7 4.1 B0.0001

No 27,299 96.2 96.1 93.5 92.8 97.1 96.3 95.9

Family CRC history

Yes 4,178 14.7 15.8 18.7 18.4 10.6 16.2 14.1 B0.0001

No 24,208 85.3 84.2 81.3 81.6 89.4 83.8 85.9

Adenoma detection during last colonoscopy

0 23,389 82.4 79.0 92.5 83.5 91.5 84.5 90.1 B0.0001

1�2 small (B1 cm) 2,886 10.2 12.3 4.7 9.3 4.5 9.0 5.5

3� or any big 2,111 7.4 8.7 2.8 7.2 4.0 6.5 4.4

aSubgroups A: PEG-based preparations, n�19,912; B: magnesium-based preparations, n�107; C: sodium phosphate�based

preparations, n�707; D: sodium sulfate�based preparations, n�6,081; E: other preparations, n�322; F: not recorded, n�1,257.
bMissing values were excluded for p-value calculation.
cAmerican Society of Anesthesiology (ASA) classification score was defined as five levels (1 �healthy, no comorbidities; 2 �mild-to-

moderate medical conditions controlled; 3 �disease severely limits activities; 4 �severe life-threatening disorders; 5 �moribund).

Table 2. Influence of bowel preparations type on the quality of preparations

Bowel prep assessment (%)

Bowel preparations type N Excellent Good Fair Poor Unadjusted OR (95% CI) Adjusted OR (95% CI)*

PEG-based preparations 19,912 14.5 71.4 12.1 1.9 Ref Ref

Magnesium-based preparations 107 11.2 65.4 21.5 1.9 0.6 (0.4�0.9) 0.6 (0.4�0.9)

Sodium phosphate�based preparations 707 31.8 58.1 8.1 2.0 2.2 (1.9�2.6) 2.1 (1.8�2.5)

Sodium sulfate�based preparations 6,081 55.8 37.4 5.4 1.4 6.1 (5.7�6.4) 5.7 (5.4�6.1)

Other preparations 322 26.7 52.2 17.1 4.0 1.2 (0.9�1.5) 1.2 (0.9�1.5)

Not recorded 1,257 33.2 50.0 13.3 3.5 1.9 (1.7�2.1) 1.9 (1.6�2.1)

*Ordinal logistic regression was used to calculate the odds ratio (OR) and 95% confidence interval (95% CI) controlling for age, gender,

American Society of Anesthesiology classification score, family history of colorectal cancer, personal history of colorectal cancer, and

adenoma detection during the last colonoscopy.
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OR�2.1, 95% CI 1.8�2.5). Magnesium-based prepara-

tions were found to be inferior to PEG-based formulations

(OR�0.6, 95% CI 0.4�0.9).

PEG was most commonly used in our study (70.2%

patients). PEG- and sodium-based bowel preparations

had acceptable levels of bowel cleanliness, mostly ranging

from fair to good with a good response in 60�70% of the

patients, independent of the type of preparation being

used. In our study, 19,912 patients used PEG-based

preparation and out of these only 14.5% had excellent

preparations, where as 31.8 and 55.8% with sodium

phosphate� and sodium sulfate�based formulations had

excellent preparations, respectively. These results were

consistent with several previous studies in which patients

with sodium-based preparations had better results as well

as superior completion rates (12, 20). Excellent bowel

preparation was found in 58% (CI 49�67%) of the patients

taking sodium phosphate tablets, 42.1% (CI 33�51%) for

sodium phosphate solution, and 33.7% (CI 26�41%)

for those who had used 4 L PEG (20). In a meta-analysis

of seven randomized trials comparing sodium phosphate

and PEG solution, the relative risk of having an excellent

preparation was 1.28 (95% CI 1.11�1.48) in favor of

sodium phosphate (NNT�10) (18). Similarly, other

studies have shown that sodium phosphate is also superior

to sodium picosulfate in terms of bowel purging activity

with a similar side-effect profile (21, 22).

Completion rates of colonoscopy did not vary signi-

ficantly between fair, good, and excellent preparations

(99.5, 99.4, and 99.1%, respectively) but had almost a 12%

decline in patients with poor preparation (88.4%). These

results are in contrast to a recent study in which comple-

tion rates were significantly lower in patients with fair and

poor bowel preparations (75.4 and 72.1%, respectively)

as compared with those with good and excellent bowel

preparations (99.7 and 99.9%, respectively; pB0.001)

(23). This difference could possibly be because of smaller

number of patients in their study (23). Other studies

have reported a completion rate of 90% in people with

intermediate and high-quality preparations while comple-

tion rates of 70% in those with low-quality bowel

preparations (24). Our study clearly shows that with-

drawal times were faster in patients with excellent and

good preparation (10.495.5 and 11.096.0 min, respec-

tively) while those with fair and poor preparation had

longer withdrawal times after insertion (13.597.7 and

Table 3. Influence of bowel preparations subtype on the quality of preparations

Bowel prep Assessment (%)

Bowel preparations type N Excellent Good Fair Poor Unadjusted OR (95% CI)* Adjusted OR (95% CI)*

PEG-based preparation

MoviPrep 8,274 17.6 69.7 11.0 1.8 1.4 (1.3�1.4) 1.3 (1.2�1.4)

Other PEG-based preparations 11,638 12.4 72.7 12.9 2.1 Ref Ref

Magnesium-based preparations

Mag Citrate 42 9.5 66.7 23.8 0.0 0.9 (0.4�2.0) 0.6 (0.3�1.6)

Mag Citrate with Ducolax 65 12.3 64.6 20.0 3.1 Ref Ref

Sodium sulfate�based preparations

Visicol tabs 340 34.1 52.4 11.8 1.8 1.0 (0.7�1.3) 0.9 (0.7�1.2)

Osmoprep 367 29.7 63.5 4.6 2.2 Ref Ref

*Ordinal logistic regression was used to calculate the odds ratio (OR) and 95% confidence interval (95% CI) controlling for age, gender,

American Society of Anesthesiology classification score, family history of colorectal cancer, personal history of colorectal cancer, and

adenoma detection during the last colonoscopy.

Table 4. Association between preparations quality and exam completion

Bowel preparations

assessment N

Complete

exam (%)

Not complete

exam (%)

Unadjusted

OR (95% CI)

Adjusted

OR (95% CI)*

Excellent 7,025 99.5 0.5 27.8 (18.0�42.7) 26.6 (17.1�41.4)

Good 17,774 99.4 0.6 21.6 (15.6�29.9) 18.9 (13.5�26.5)

Fair 3,043 99.1 0.9 14.1 (8.9�22.2) 13.8 (8.7�21.8)

Poor 544 88.4 11.6 Ref Ref

*Logistic regression was used to calculate the odds ratio (OR) and 95% confidence interval (95% CI) controlling for age, gender, American

Society of Anesthesiology classification score, family history of colorectal cancer, personal history of colorectal cancer, and adenoma

detection during the last colonoscopy.
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12.2 98.5, respectively). The longer withdrawal time in

fair preparation could be due to higher completion rates

and effort by physicians in patients with poor preparation

of which only 88.4% underwent complete examination

as compared with 99% of those with fair preparation who

underwent complete exam.

Previous studies have shown that inadequate bowel

preparation decreases the adenoma detection rate (25�27).

Other studies have also suggested that the adenoma

detection rate is comparable in patients with fair-quality

bowel preparation and those with adequate bowel pre-

paration (25, 28). The overall adenoma detection rate in

our study was 44.1% which is comparable with other

studies and well above the 30% mark set by the American

College of Gastroenterology Task Force (29). This sup-

ports the fact that the quality of colonoscopic examina-

tion in our study was consistent with national standards.

We found better bowel preparations could increase the

detection rate of adenoma, especially advanced adenoma.

Advanced adenoma detection rate was 2.9% in those with

fair bowel prep as compared with 3.6 and 5% in those

with good and excellent bowel preparations, respectively.

Our results clearly suggest that the odds of finding an

advanced polyp in a patient with excellent bowel prepara-

tion was almost two times higher compared with those

with fair prep (OR�1.8, 95% CI 1.5�2.1).

The limitations of our study include the retrospective

design of the study. We did not record whether the patients

received split-dose preparation or nightly preparations in

the case of PEG-based preparations. We did not measure

true adenoma missed rates by performing follow-up

colonoscopies in patients with poor or fair bowel pre-

paration. Side effects due to various bowel preparations

were also not recorded. Other confounding factors that

could have altered outcomes include concomitant laxa-

tive use, hydration variability, and differences in patient

compliance across various groups and hospitals.

In summary, while PEG-based preparations continue to

be used most commonly, the search for an ideal bowel

purge, which is inexpensive, offers good outcomes with a

high success rate, with relatively no side effects continues to

be a goal for physicians. We recommend that sodium-based

bowel preparations should be used whenever possible as

sodium-based preparations appear superior to PEG- and

magnesium-based preparations according to our study

results. Further, the findings suggest that adequate bowel

preparation not only improves withdrawal times but

also enhances the adenoma detection rate in specifically

advanced adenomas. In addition, our results also support

the finding that patients with fair bowel preparation

should also be screened earlier to enhance the chances of

detecting any missed adenomas. With an increasing

population of patients entering into colorectal cancer

screening age, the volume of screening colonoscopies will

increase. Continued exploration for an optimal bowel

Table 5. Association between preparations quality and time of withdrawal after insertion

Bowel preparations assessment N Mean9SD (minute)D Median/range (minute) Unadjusted P Adjusted P*

Excellent 6,989 10.495.5 9 (0�70) Ref Ref

Good 17,651 11.096.0 9 (0�71) B0.001 B0.001

Fair 3,017 13.597.7 11 (0�73) B0.001 B0.001

Poor 499 12.298.5 10 (0�57) 0.346 0.937

DSD is standard deviation.

*General linear model was used to estimate the time of withdrawal after insertion at each level of bowel preparations quality controlling for

age, gender, American Society of Anesthesiology classification score, family history of colorectal cancer, personal history of colorectal

cancer, and adenoma detection during the last colonoscopy.

Table 6. Association between preparations quality and detection rate of advanced adenoma/adenoma detection rate

Advanced adenoma detection Adenoma detection rate

Bowel Preparation

Assessment N

Predicted

rate (%)

Unadjusted OR

(95% CI)

Adjusted OR

(95% CI)*

Predicted

rate (%)

Unadjusted RR

(95% CI)

Adjusted RR

(95% CI)*

Excellent 7,025 5.0 1.2 (1.1�1.4) 1.8 (1.5�2.1) 54.7 0.7 (0.6�0.7) 1.1 (1.0�1.2)

Good 17,774 3.6 1.3 (1.1�1.5) 1.3 (1.1�1.5) 58.3 0.9 (0.8�0.9) 1.3 (1.2�1.4)

Fair 3,043 2.9 Ref Ref 51.7 Ref Ref

*Logistic regression was used to calculate the odds ratio (OR), 95% confidence interval (95% CI), and predicted detection rate controlling

for age, gender, American Society of Anesthesiology classification score, family history of colorectal cancer, personal history of colorectal

cancer, adenoma detection during the last colonoscopy, and time of withdrawal after insertion.
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preparation remains essential for continued reduction in

colorectal cancer.
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