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py nurse assistance
during colonoscopy and polyp detection
A PRISMA-compliant meta-analysis of randomized control trials
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Abstract
Background: Previous studies showed difference results about the effect of nurse in improvement of the colonoscopy detection
rate. This meta-analysis aims to investigate whether nurse participation during colonoscopy can help in improving the detection rate
of polyps and adenomas.

Methods: Original studies in English were searched from the MEDLINE database, PubMed, Web of Science, and the Cochrane
Library database. Randomized control trials (RCT) comparing colonoscopy with and without nurse participation for the detection of
colorectal polyps and adenomas were identified. A meta-analysis was performed using Revman 5.3 software.

Results: A total of 2268 patients from 4 RCTs were included in this meta-analysis. Outcomes of colonoscopy with nurse
participation were compared with those of colonoscopy without nurse participation. The results showed that nurses’ participation
during colonoscopy could significantly increase both, polyp detection rate and adenoma detection rate.

Conclusion: Nurse assistance during colonoscopy can help improve the rate of detection of polyps and adenomas.

Abbreviations: ADR = adenoma detection rate, CI = confidence interval, PDR = polyp detection rate.
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1. Introduction
Colorectal cancer has a high rate of mortality.[1] Colonoscopy is a
useful tool for early detection and removal of precancerous
lesions of the colorectal tract and then might significantly reduce
the incidence and mortality from colorectal cancer.[2,3] However,
several factors might influence the rate of early detection of
colorectal lesions during colonoscopy.[4] Previous studies
suggested that an additional observer (including nurses or
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trainees) participating in the observation during colonoscopy
might increase the rate of detection of colorectal lesions.[5,6]

In recent years, nurses have played an important role in
endoscopy procedures.[7] Several trials reported that nurse
participation during colonoscopy might increase the rate of
detection of colorectal lesions.[5,8–10] A meta-analysis including 3
randomized controlled trials (RCTs) was published in 2016, and
the study evaluated the impact of nurses’ presence during
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colonoscopy, on the rate of detection of polyps and adenomas.
The results indicated that nurses’ participation during colonos-
copy can increase the adenoma detection rate (ADR) with a high
risk of bias, while there was no impact on the polyp detection rate
(PDR) and advanced lesions detection rate.[11] Hence, to provide
the latest evidence and minimize the potential bias, an updated
meta-analysis was conducted to further investigate the impact of
a nursing assistant during colonoscopy on the detection rate of
colorectal polyps.
2. Methods

2.1. Search methods and study selection

This meta-analysis included RCTs published from 1996 to
December 31, 2019, which compared the outcomes with regard
to detection rate of colorectal polyps and adenomas between
colonoscopies with nurse participation and those performed by
the colonoscopist alone. The articles were searched in the
MEDLINE database, PubMed, Web of Science, and the
Cochrane Library database using the following search terms:
“colonoscopy,” “nurse,” “polyp,” “adenoma” combined with
“randomized trials.”The reference lists of the included trials were
also reviewed to identify additional publications. Two observers
independently and blindly identified the studies for inclusion and
extracted the data from each study. All analyses were based on
previously published studies; thus, ethical approval and patient
consent were not required.
2.2. Inclusion and exclusion criteria

All titles and abstracts generated from the search were screened
for inclusion further selection was conducted by obtaining full
texts of identified articles to determine whether theymet inclusion
criteria. Inclusion criteria were a priori delineated using the PICO
statement as follows:

P: inpatients undergoing colonoscopy for any indication;
I: nurse participation (with colonoscopist);
C: no nurse participation (colonoscopist alone); and
O: colonoscopy lesions detection rate including ADR, PDR and
advanced lesion detection rate.

Studies were included if they met the following criteria:
published as full article RCTs comparing the outcomes between
colonoscopies with nurse participation and those performed by
the colonoscopists alone. Only studies published in English were
included. Retrospective trials and duplicate publications were
excluded. Publications without data for retrieval and unpub-
lished trials were also excluded. All articles retrieved from the
search were screened independently by 2 reviewers (AL and HC).
2.3. Data extraction and outcomes

Data including the trial name, year of publication, sample size,
the country in which the study was conducted, study design,
characters of colonoscopists and nurses, patients’ age, and
indications for colonoscopy were extracted from the included
studies by 2 authors, (AL and YL) independently and blindly. The
PDR, ADR and advanced adenoma or cancer detection rate were
also extracted for this meta-analysis. The adenoma detection rate
(ADR) was defined as the percentage of colonoscopies in which at
least one histologically proven adenoma was detected. The polyp
2

detection rate (PDR) was defined as the percentage of
colonoscopies in which at least one polyp was detected. The
advanced lesion was defined as a lesion >10mm in diameter,
lesions with a villous component, or lesions with high-grade
dysplasia or early cancer. The advanced lesions detection rate was
defined as the percentage of colonoscopies in which at least one
advanced lesion was detected. Any disagreements were resolved
through discussion with a third reviewer (HC).
2.4. Statistical analysis

We used the Review Manager Version 5.3 (The Cochrane
Collaboration, Software Update, Oxford, UK) to perform this
meta-analysis. P< .05 was considered statistically significant.
The dichotomous variables were analyzed using risk ratio (RR)
with a 95% confidence interval (CI). For continuous outcomes,
standard mean differences (SMD) with 95% confidence intervals
(95%CIs) were used to analyze the data. The results of this meta-
analysis are indicated by forest plots. The pooled outcomes were
analyzed using the fixed effects model and the random-effects
model. The extent of heterogeneity was classified as low,
moderate, or high for I2 values of 25%, 50%, and 75%
respectively. Heterogeneity was considered statistically signifi-
cant when Pwas<.05, and the random-effects model results were
reported. The sensitivity analysis was performed by excluding 1
study at a time and the changes in statistical results were
observed.
2.5. Methodological quality assessment and Publication
bias analysis

The methodological quality of the included studies was assessed
using the Cochrane Collaboration’s risk of bias tool via Revman
5.3 software. The criterion of the methodological quality was set
as low, high, or unclear risk of bias. Two authors (AL and HW)
evaluated the methodological quality independently, and any
disagreements were resolved through discussion with a third
reviewer (HC).
3. Results

3.1. Characteristics of included studies

As shown in Figure 1, 4 RCTs with 2316 patients met the criteria
for inclusion in this meta-analysis.[8–10,12] These studies were
published between 2011 and 2018. Two studies were from
Korea, 1 from the USA, and 1 from China. The sample sizes
ranged between 383 and 844 patients. The indications for
colonoscopy were mainly screening colonoscopy, while 1 trial
included all patients undergoing colonoscopy during the study
period. The age of included patients varied between the trials; 3
trials included the patients aged above 50 years and 1 trial
included patients aged 40 to 70 years. The experience of the
colonoscopist and nurses varied between the trials; only 1 trial
performed a subgroup analysis on the experience of nurses. The
regimens for bowel preparation were stated in all trials; while 3
trials used the 4-liter polyethylene glycol solution (PEG) regimen,
the fourth trial used the 3-liter PEG regimen. All trials reported
the ADR and advance lesions detection rate; however, only 3
trials reported the PDR. The above findings indicate that factors
that might influence the detection rate of colorectal lesions were
designed differently in the protocols and a methodological bias



Table 1

Characteristics of the including studies.

Trials Lee et al Kim et al Aslanian et al Wang et al

Publish Yr 2011 2012 2013 2018
Country Korea Korea USA China
Study Centers Multiple single single single
Included patients Asymptomatic average risk

individuals≥50 yr and older for
screening colonoscopy

Average risk patients ≥50 yr
of age for screening

colonoscopy

All patients who presented
for outpatient screening

colonoscopy

Outpatients (40–70 yr old)
who underwent colonoscopy

Total patients number (n, DG / SG) 844 (407/384) 383 (192/191) 502 (253/249) 587 (296/291)
Number. of colonoscopist (n) 20 8 7 1
Colonoscopist experience (No. of colonoscopies) 12 colonoscopist > 150;

8 colonoscopist >10,000;
All >500 All >1000 All >1500

Number of nurse for observation (n) 56 6 9 Not mention
Nurse experience for observation (yr) Not mention 3 mo –5 yr 8.2 (1.5–21) yr >3 yr
Bowel preparation regimen 4 liters PEG 4 liters PEG 4 liters GoLYTELY 3 liters PEG

DG = Dual observation group, PEG = polyethylene glycol solution, SG = single observation group.

Figure 1. Flow diagram of included and excluded studies.
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Figure 2. Forest plot of the clinical outcomes between single observation group and dual observation group. A. PDR, B. ADR, C. advanced lesions detection rate.
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might exist. The characteristics of the including studies were
shown in Table 1.

3.2. Clinical outcomes

Three trials presented data on PDR. A moderate heterogeneity
related to PDR was found between trials; however, no statistical
significance was detected (x2=3.59, df=2, P= .17, I2=44%). In
the fixed models, there was a significant difference in the PDR
between the single observation group and dual observation group
(RR, 1.16; 95% CI, 1.05, 1.27; Z=2.97; P= .003; Fig. 2A).
There was no heterogeneity between the trials with respect to
ADR (x2=1.87, df=3, P= .60; I2=0%). In the fixed models,
there was a significant difference in the ADR between the single
observation group and dual observation group (OR, 1.19; 95%
CI, 1.07, 1.32; Z=3.29; P= .001; Fig, 2B). Three trials provided
information about the advanced lesions detection rate. There was
no heterogeneity between the trials in terms of advanced lesions
detection rate (x2=0.79, df=2, P= .67; I2=0%). In the fixed
models, there was no significant difference in the advanced
lesions detection rate between the single observation group and
dual observation group (RR, 1.33; 95% CI, 0.95, 1.87; Z=1.65;
P= .10; Fig. 2C).

3.3. Sensitivity analysis

We evaluated the impact of each study on the overall meta-
analysis by excluding one study at a time, and the exclusion of
any single study made no significant difference. Thus, this
sensitivity analysis suggested that the above results of the meta-
analysis were stable. However, because only 4 RCTs were
4

included, more detailed stratification comparisons could not be
made, which could affect the stability of this meta-analysis to
some extent.
3.4. Methodological quality and publication bias

Following the instructions of Cochrane Collaboration, the risk of
bias from each study was analyzed (Fig. 3). All 4 trials had a low
risk of bias in random sequence generation, and 2 trials showed
unclear risks of bias in allocation concealment. Thus, a selection
bias might exist among the trials. The aim of the included trials
was to compare the colorectal lesions detection rate between 2
groups of observers; thus, the observers were aware of the groups
that they joined, and blinding of the observers was not possible.
However, the experience of colonoscopists and nurses might have
influenced the detection rate; thus, a performance bias and
detection bias might exist, while the attrition bias and reporting
bias were high. Finally, the publication bias was shown using a
funnel plot, and a minimal bias was observed (Fig. 4). Hence, the
included trials were of moderate quality with minimal publica-
tion bias.

4. Discussion

PDR and ADR are important indices to assess the quality of
colonoscopy, as they predict the risk of interval cancer after
colonoscopy. However, the PDR and ADR are influenced by
various factors, such as bowel preparation, the experience of the
colonoscopists, and new techniques of colonoscopy. Colonosco-
py performance varies between endoscopists, and several
methods have been investigated to improve the quality.



Figure 3. Summary of risk of bias assessment. A, Risk of bias graph. B, Risk of bias summary.
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In recent years, some studies suggested that an additional
observer might improve the quality of colonoscopy. A previous
meta-analysis including 3 RCTs was published in 2016.[11] Their
results showed that nurse participation during colonoscopy was
Figure 4. Funnel plot evaluating publication bias. Diagonal lines indicate 95%.
CI. Trials within these boundaries indicate minimal publication bias.
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found to be associated with a higher PDR, ADR, and advanced
lesions detection rate; however, a statistically significant differ-
ence was only detected in terms of ADR. In this previous study,
only 2 trials with 1174 cases (599 cases in nurse participation
group and 575 colonoscopist alone group) were included in the
meta-analysis of PDR, thus a potential selection bias might exist.
Our meta-analysis was in line with this previous study, we added
another study with 585 patients in this meta-analysis, and the
updated results show that nurses’ participation during colonos-
copy could significantly increase both PDR and ADR but not the
advanced lesions detection rate. In addition, according to the
included studies, the total number of polyps detected was higher
when the nurse participated in colonoscopy observation. Hence,
a potential selection bias might be decreased in our study, and our
results demonstrated that the nurse as a second observer could
help colonoscopists to increase the quality of the colonoscopy
examination in terms of colorectal polyp and adenoma detection.
Other factors that might influence the detection rate were the

size and shape of the polyp and adenoma. Previous studies
indicated that the miss rate was higher when polyps were less
than 10mm in size. Although advanced neoplasia was found
more frequently in large polyps, about 20% to 30% of all

http://www.md-journal.com
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advanced histopathology was seen in polyps less than 10mm.[13]

Thus, it is very important to detect the small size lesions. All
included studies reported that nurse involvement during
colonoscopy did not impact the outcomes in terms of the size
and shape of the lesions detected. Well-designed studies are
necessary to determine whether dual observation could impact
the detection of small-sized or depressed lesions.
However, there are some limitations to this meta-analysis.

First, the regimens of bowel preparation were different between
the trials, and the quality of bowel preparation is a critical factor
that can influence the colorectal lesion detection rate. However,
the bowel preparation quality was not reported in some studies;
this is a risk for underestimation of the lesion detection rate
during colonoscopy.[14] Second, the experience of colonoscopists
and nurses were different between the trials; the colorectal lesion
detection rate might also be influenced by this factor.[15] Third,
newer techniques of colonoscopy, such as narrowband image and
linked color image, might increase the lesion detection rate on
colonoscopy.[16–18] Colonoscopists could use these techniques.
However, no trial on the usefulness of these new techniques has
been reported. Fourth, other factors such as withdrawal time and
sedation administered were inconsistent or not reported.[19,20]

Fifth, our results shown that no statistically significant difference
of the advanced lesions detection rate was found. Due to the small
sample size of each trial and small number of advanced lesions,
type II error appears to be quite likely exist. Finally, most trials
are from Eastern countries. Studies on races in other parts of the
world might be needed for further research.[21]

In conclusion, the meta-analysis indicated that nurses as
additional observers during a colonoscopy can improve the PDR
and ADR. Further large-scale, high-quality, multicenter trials
using a standard protocol are required to confirm the above
results.
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