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Abstract

Objective

To evaluate the effect of telephone instructions on the quality of bowel preparation in
patients undergoing colonoscopy.

Methods

Online English databases (PubMed, Web of Science, Cochrane Library, and Embase) were
screened for randomized controlled trials on telephone instructions regarding bowel prepa-
ration for colonoscopy from inception to April 15, 2022. After data extraction, the Review
Manager software was used for meta-analysis.

Results

Nine randomized controlled trials with 3,836 patients were included in the meta-analysis.
The rate of adequate bowel preparation was significantly higher in the telephone group than
in the control group. The pooled relative risk (RR) was 1.17 (95% confidence interval [CI]:
1.05-1.30, P < 0.01). The pooled mean difference (MD) for the Boston Bowel Preparation
Scale score was 1.32 (95% CI: 0.15-2.49, P < 0.05), and that for the Ottawa Bowel Prepara-
tion Scale score was —1.93 (95% CI: -2.35to -1.51, P < 0.01). The polyp detection rate was
significantly higher in the telephone group than in the control group (RR = 1.58, 95% CI:
1.23-2.04, P <0.01), whereas no significant difference was noted in the adenoma detection
rate between the groups (RR = 1.37, 95% CI: 0.97—-1.94, P = 0.08).

Conclusion

Telephone instructions for patients undergoing colonoscopy significantly improved the qual-
ity of bowel preparation and increased polyp detection rate.
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1. Introduction

Colorectal cancer is one of the most common malignant tumors [1]. According to GLOBO-
CAN2020 data, there were approximately 1.88 million new cases of colorectal cancer and
approximately 0.92 million deaths worldwide in 2020 [2]. The incidence rate of colorectal can-
cer ranks third among malignant tumors worldwide, and its mortality rate ranks second [3].
Colonoscopy is the gold standard for screening and diagnosing colorectal cancer; however, the
quality of colonoscopy depends on adequate bowel preparation [4]. The process of bowel prep-
aration is relatively complex as it requires patients to have good compliance with dietary
restrictions and purgative administration time, administration method, and dosage, which
requires adequate education and instructions [5]. Routine education on bowel preparation
often relies on written and oral instruction. However, approximately 20-30% of patients
undergoing colonoscopy still do not achieve adequate quality of bowel preparation [6]. There-
fore, many institutions use various forms of enhanced education for patients undergoing colo-
noscopy [7]. The use of telephone has spread worldwide and is increasing in patient education
and consultation [8]. There are no official reccommendation in the guidelines while it is essen-
tial to improve the quality of colonoscopy. In this meta-analysis, we aimed to evaluate the effect
of telephone instructions on the quality of bowel preparation in patients undergoing
colonoscopy.

2. Methods

Meta-analysis was performed according to the standards of the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) [9].

2.1 Eligibility criteria

Studies that enrolled patients undergoing colonoscopy, were randomized controlled trials,
assessed the effect of telephone instructions on bowel preparation for colonoscopy, reported
on the rate of adequate bowel preparation, and written in English language were included in
the meta-analysis. Non-randomized controlled trials, cohort studies, case-control trials, con-
ference abstracts, comments, and letters were excluded.

2.2 Search strategy

Two researchers independently searched online English databases (PubMed, Web of Science,
Cochrane Library, and Embase) for studies from inception to April 15, 2022, using the terms
“telephone”, “phone”, “call”, “telemedicine”, “telemedical”, “hotline”, “colonoscopy”, “bowel
preparation”, and “colon cleansing”. After eliminating duplicates, studies that did not meet the
eligibility criteria were removed based on their titles and abstracts. The full text of the remain-
ing studies was downloaded and reviewed and then screened according to the inclusion and
exclusion criteria. Finally, all eligible randomized controlled trials were included in the meta-

analysis.

2.3 Bias evaluation

Two researchers independently conducted the bias evaluation for each included study using
the bias risk assessment tool provided by the Cochrane Collaboration Group, and an indepen-
dent reviewer resolved any discrepancies.
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2.4 Data extraction

The following data were extracted from each article: author, year of publication, region, study
period, colonoscopy indication, bowel preparation regimen, dietary restrictions, standard
instruction format, time and content of telephone instructions, sample size, patient age and
sex distribution, bowel preparation evaluation scale, and definition of adequate bowel prepara-
tion, as well as various clinical outcomes and adverse reactions. The primary outcome was the
rate of adequate bowel preparation, and the secondary outcomes were the bowel preparation
quality scores, adenoma detection rate (ADR), polyp detection rate (PDR), cecal intubation
rate, cecal intubation time, withdrawal time, willingness to repeat bowel preparation, and
adverse events.

2.5 Statistical analyses

Review Manager software (version 5.3; Cochrane Collaboration, Oxford, England) was used
for the meta-analysis. Continuous data were entered as mean and standard deviation, and
dichotomous data as the number of events. Heterogeneity between studies was assessed using
the y* test (Cochran Q statistic) and quantified using the I statistic. Significant heterogeneity
was indicated by P < 0.1 and/or I’ > 50%. A sensitivity analysis was performed if significant
heterogeneity was noted among the studies. Data were pooled using random-effects models.
Continuous data were evaluated using mean difference (MD) and 95% confidence interval
(CI), and dichotomous data were evaluated using relative risk (RR) and 95% CI. P < 0.05 was
indicative of a significant difference. Funnel plots were constructed to assess the risk of publi-
cation bias across the series for the primary outcomes if there were 10 or more studies included
in the meta-analysis.

3. Results
3.1 Literature search and study characteristics

Using the search strategy, a total of 4,661 articles were initially identified from the online data-
bases. Of these, 1,247 records were removed due to duplications and further 3,389 articles
were excluded after reading titles or abstracts. Of the remaining 25 articles, 16 were excluded
after reading the full text. Finally, according to the eligibility criteria, 9 randomized controlled
trials [10-18] with 3,836 patients were included in the meta-analysis (Fig 1).

All included studies were conducted in the past 10 years; two studies were conducted in
China [13, 17], two in South Korea [14, 16], two in Spain [10, 18], and one each in Australia
[15], Mexico [12], and Brazil [11]. Most patients in the included studies were adults aged >18
years, except for one study [13] that included elderly patients aged >65 years. The purgatives
used in most studies were polyethylene glycol (PEG) [10, 12-15, 17, 18] or PEG with ascorbic
acid [16, 18], whereas some studies used sodium phosphate [17, 18] or 20% mannitol solution
[11]. Five studies [10, 14-16, 18] used a split-dose regimen for bowel preparation, three studies
[11, 12, 17] used a single-dose regimen, and the another study [13] adopted an alternative
split-dose regimen for patients who were unable to take a single dose of PEG. In seven of the
included studies [10-12, 14-16, 18], the Boston Bowel Preparation Scale (BBPS) was used to
evaluate the quality of bowel preparation, and adequate bowel preparation was defined as a
score of >2 in all segments or a total BBPS score of >5. In the remaining two studies [13, 17],
the Ottawa Bowel Preparation Scale (OBPS) was used to assess the quality of bowel prepara-
tion, where a total score of <6 was considered adequate preparation. The bowel preparation
education method in the control groups included written instruction and verbal explanation,
whereas patients in the telephone groups received reinforced education via telephone. Most of
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Fig 1. Flow diagram for studies included and excluded.

https://doi.org/10.1371/journal.pone.0289063.9001

the included studies [10-14, 16, 17] provided telephone education 1-2 days before colonos-
copy, one study [18] provided telephone education 7 days before colonoscopy, and another
study [15] provided telephone intervention 2 weeks before colonoscopy. The contents of the
telephone intervention included reminders of the appointed colonoscopy, the importance of
bowel cleaning, the regimens of bowel preparation, the time of initiating administration, die-
tary restrictions, and the answers to patients’ questions. Tables 1 and 2 listed characteristics of
the included study and patients, while Fig 2 provided the risk of bias item for each included
study. The meta-analysis included only 9 studies and it was unnecessary to assess the risk of
publication bias by funnel plots.

3.2 Primary outcome

All of the included studies compared the quality of bowel preparation between the telephone
and control groups. The rate of adequate bowel preparation was 87.5% in the telephone group
and 78.1% in the control group. The pooled RR of the rate of adequate bowel preparation was
1.17 (95% CI: 1.05-1.30, P < 0.01), which suggested that the rate of adequate bowel prepara-
tion in the telephone group was significantly higher than that in the control group (Fig 3). The
heterogeneity test showed significant heterogeneity (I* = 91%, P < 0.01). A sensitivity analysis
was conducted to assess whether any study had a dominant impact on the primary outcomes.
The results indicated no significant difference in the RR of the rate of adequate bowel prepara-
tion, regardless of whether any of the studies were excluded.

The subgroup analysis was conducted according to the different time of telephone instruc-
tion before the colonoscopy. There was still significant heterogeneity in the studies included in
the <1 week and the > 1 week subgroups. The results of the subgroup analysis showed that the
rate of the adequate bowel preparation in the telephone group was significantly higher than
that in the control group from the <1 week subgroup (RR =1.25,95% CI: 1.11-1.41, P < 0.01,
Fig 4A). There was no significant difference in the rate of adequate bowel preparation between
the two groups from the > 1 week subgroup (RR = 0.91, 95% CI: 0.71-1.18, P = 0.49, Fig 4A).

The subgroup analysis according to different bowel preparation regimens showed that sig-
nificant heterogeneity was still existed in the studies included in the split-dose regimen and the
single-dose regimen subgroups. The results of the subgroup analysis showed that there was no
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Table 1. Characteristics of included studies.

Study Country | Study Inclusion | Indication for Bowel Standard Time for Scales of bowel | Definition of
period | age criteria | colonoscopy preparation instructions for reinforced preparation adequate bowel
regimen bowel education by quality preparation
preparation telephone
Alvarez- Spain 2017.01- | 18-85 surveillance, 4L PEG, split dose | written and 24-48 hours BBPS score>2 in all
Gonzalez 2018.06 diagnosis, verbal before segments
2020 screening colonoscopy
Diniz 2021 | Brazil 2018.02- | >18 NA 750 mL 20% written and 1 day before BBPS score>2 in all
2018.09 mannitol solution, | verbal colonoscopy segments
single dose
Galvez Mexico |2016.01- | >18 diagnosis, 4L PEG, single written and 1 day before BBPS total BBPS > 5
2017 2016.05 screening dose verbal colonoscopy
Hu 2021 China 2014.12- | >65 diagnosis, 3-4L PEG, single | written and 2 days before OBPS total OBPS <6
2015.12 screening or split dose verbal colonoscopy
Jung 2022 | Korea 2018.09- | 19-75 NA 4L PEG, split dose | written and 8:30 a.m. to 12:00 | BBPS score>2 in all
2020.02 verbal p.m. on the day segments
before
colonoscopy
Kutyla Australia | 2018.01- | NA NA 3L PEG, split dose | written 2 weeks prior to BBPS score>2 in all
2021 2018.11 their procedure segments
Lee 2015 Korea 2013.08- | >18 screening 2L PEG+ascorbic | written and between 08:00 and | BBPS total BBPS>5
2013.12 acid, split dose verbal 11:00 2 days
before
colonoscopy
Liu 2014 China 2012.02- | 18-75 surveillance, 2L PEG or 1.5L written and 09:00-11:00 on OBPS total OBPS <6
2012.07 diagnosis, sodium verbal the day before
screening phosphate, single colonoscopy
dose
Seoane Spain 2017.11- | NA surveillance, 4L PEG, 2L PEG | written and 7 d before the BBPS score>2 in all
2020 2018.05 diagnosis, +ascorbate, or verbal colonoscopy segments
screening MCSP, split dose

BBPS, Boston Bowel Preparation Scale; MCSP, magnesium citrate plus sodium picosulfate; NA, not available; OBPS, Ottawa Bowel Preparation Scale; PEG, polyethylene

glycol.

https://doi.org/10.1371/journal.pone.0289063.t001

Table 2. Characteristics of patients from included studies.

Study Sample size Average age, yr (mean+SD) Sex distribution, male (%)
Smartphone Control Smartphone Control Smartphone Control
Alvarez-Gonzalez 2020 322 329 64.4 (15.7) 63.7 (17.6) 179 (55.6) 185 (56.2)
Diniz 2021 54 55 58+14 57+14 20(37.0) 24(43.6)
Galvez 2017 141 117 51.97+14.78 51.16+15.88 52(36.9) 37(31.6)
Hu 2021 83 79 74.3+7.4 74.7£7.7 42 (50.6) 38 (48.1)
Jung 2022 101 106 56.0+12.4 55.1+10.2 44(43.6) 49(46.2)
Kutyla 2021 53 44 48.3+16 43.1£16 24 (45.3) 20 (45.5)
Lee 2015 126 137 46.0+12.2 47.1+11.8 79 (62.7) 73 (53.3)
Liu 2014 305 300 44.8+12.5 45.7+12.6 160 (52.5) 147 (49.0)
Seoane 2020 738 746 59.1+16.2 59.9+16.0 347 (47.0) 363 (48.7)

SD, standard deviation; NA, not available.

https://doi.org/10.1371/journal.pone.0289063.t002
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significant difference in the rate of adequate bowel preparation between the telephone group
and the control group from the split-dose regimen subgroup (RR = 1.04, 95% CI: 0.96-1.12,

P =0.31, Fig 4B); the rate of adequate bowel preparation in the smartphone group was signifi-
cantly higher than that in the control group from the single-dose regimen subgroup

(RR =1.43,95% CI: 1.06-1.93, P < 0.05, Fig 4B).

3.3 Colonoscopy outcomes

Three of the included studies [12, 14, 16] evaluated the total BBPS score, and another two [13,
17] evaluated the total OBPS score. The pooled MD for BBPS was 1.32 (95% CI: 0.15-2.49,
P < 0.05), and that for OBPS was —1.93 (95% CI: —2.35 to —1.51, P < 0.01). The BBPS score
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Fig 3. Forest plot comparing rate of adequate bowel preparation.

https://doi.org/10.1371/journal.pone.0289063.g003

was significantly higher in the telephone group than in the control group (Fig 5A), whereas the
OBPS score was significantly lower in the telephone group than in the control group (Fig 5B),
both of which suggested that telephone education significantly improved the quality of bowel
preparation in patients undergoing colonoscopy. The rate of cecal intubation was significantly
higher in the telephone group than in the control group (RR = 1.06, 95% CI: 1.01-1.11,

P < 0.05, Fig 5C). PDR was significantly higher in the telephone group than in the control
group (RR = 1.58, 95% CI: 1.23-2.04, P < 0.01, Fig 5D); however, there was no significant dif-
ference in the ADR between the two groups (RR = 1.37, 95% CI: 0.97-1.94, P = 0.08, Fig 5E).
No significant difference was noted in the cecal intubation time between the two groups

(P =0.31); however, the withdrawal time was significantly shorter in the telephone group than
in the control group (P < 0.01). No discrepancies were detected in the sensitivity analysis,
although there was significant heterogeneity existed in the above results except the OBPS score.

3.4 Patient’s experience

No significant difference was noted in the incidence of abdominal pain, abdominal distension,
nausea, and vomiting (P = 0.77, 0.30, 0.52, and 0.45, respectively, Fig 6A-6D) without signifi-
cant heterogeneity between the two groups. The number of patients who were willing to repeat
bowel preparation was also not significantly different between the groups (P = 0.19, Fig 6E).
The heterogeneity test showed significant heterogeneity. The sensitivity analyses showed no
significant difference in the pooled RR was noted with the exclusion of any study.

4. Discussion

This meta-analysis included nine randomized controlled trials with 3,836 patients. The results
showed that the rate of adequate bowel preparation was 87.5% in the telephone group, which
was significantly higher than that in the control group (78.1%). The BBPS score was signifi-
cantly higher in the telephone group than in the control group, whereas the OBPS score was
significantly lower in the telephone group than in the control group, both of which suggested
that telephone education significantly improved the quality of bowel preparation in patients
undergoing colonoscopy.

Adequate education is the premise to ensure adequate quality of bowel preparation. Before
bowel preparation, patients should be actively educated regarding the importance of bowel
preparation; time and requirements of dietary restrictions; time, dosage, and method of
administration of purgatives; and importance of compliance [19]. At present, many institu-
tions use various forms of reinforced education for appropriate bowel preparation in patients
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Fig 4. Forest plot forest plots comparing rate of adequate bowel preparation in subgroups of patients. (a) subgroup analysis
according to the different time of telephone instruction before the colonoscopy, (b) subgroup analysis according to the different
bowel preparation regimens.

https://doi.org/10.1371/journal.pone.0289063.9004

undergoing colonoscopy. A retrospective observational study found enhanced instructions
improved the quality of bowel preparation [20]. Several previous meta-analyses of randomized
controlled trials showed that enhanced instructions could significantly improve the quality of
bowel preparation and ADR [21-25]. These forms of enhanced instructions include visual
aids, videos, phones, short message services, social media apps, and smartphones. This study
only focused on randomized controlled studies on reinforced education by telephone, which
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Fig 6. Forest plot concerning (a) patients with abdominal pain, (b) patients with abdominal distension, (c) patients with
nausea, (d) patients with vomiting, (e)patient’s willingness to repeat bowel preparation.

https://doi.org/10.1371/journal.pone.0289063.g006
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could reduce the heterogeneity caused by different instruction methods. Heterogeneity played
an important role in the quality and strength of a meta-analysis. The results showed that tele-
phone instruction could significantly improve the rate of adequate bowel preparation, increase
the BBPS scores, and reduce the OBPS scores, all of which suggested that reinforced education
via telephone significantly improved the quality of bowel preparation for colonoscopy. At pres-
ent, telephones have become an indispensable tool in people’s studies, lives, and work and can
also be used for medical education and medical follow-up. Since the telephone has widespread
use for daily communication, even among the elderly and the low educated, telephoning is a
great way to perform reinforced instruction, which has greater advantages than other forms of
education. Telephone instructions could remind and emphasize the patients undergoing colo-
noscopy about the importance of bowel preparation; time and requirements of dietary restric-
tions; and time, dose, and method of taking purgatives and answer the patients’ questions in a
timely manner, which could improve patient compliance and thereby improve the quality of
bowel preparation [26]. A prospective cohort study showed that automated time-released colo-
noscopy preparation reminders to patients via text messages and emails improved bowel prep-
aration quality and resulted in fewer canceled procedures [27]. Childers et al. conducted a
historically controlled study and found that endoscopy practices may increase revenue,
improve scheduling efficiency, and maximize resource utilization by hiring a nurse to make a
telephone call to reduce no-shows [28].

The subgroup analysis found that telephone instruction within 1 weak before the colonos-
copy improved the quality of bowel preparation, but telephone instruction more than 1 weak
before the colonoscopy did not result in a significant improvement in bowel cleansing. Routine
oral education and written instruction are easy to forget, which might have affected the effect
of education and thus the quality of bowel preparation. Lower levels of education, longer wait-
ing times and noncompliance with instructions were risk factors associated with poor bowel
preparation [29]. Since the reminder about bowel preparation may fade over time, enhanced
education should be provided in a shorten time before the colonoscopy. Indeed, most of the
studies included this meta-analysis instructed patients 1-2 days before endoscopy via tele-
phone [10-14, 16, 17]. The subgroup analysis according to different bowel preparation regi-
mens showed that telephone instruction reached a significant increase in bowel preparation
success for the single-dose regimen, but it did not improve preparation quality for the split-
dose regimen. Some research studies had demonstrated that a split-dose regimen was as effec-
tive as a single dose of purgatives, with better compliance and tolerance [30]. The patients
received the single dose regimen might get improvements in compliance and tolerance
through telephone instruction, thereby improving the quality of bowel preparation. Future
research should evaluate the impact of reinforced instruction on different regimens.

This study has some limitations. First, a pooled analysis of the rate of adequate bowel prepa-
ration revealed significant heterogeneity among the studies, despite the sensitivity analysis.
Second, bowel preparation purgatives or regimens were different among the included studies,
which affected the quality of bowel preparation. Third, the bowel preparation quality assess-
ment scale and definition of adequate bowel preparation were different among the studies,
which contributed to the heterogeneity among the studies. In addition, the intervention time
and educational content of the telephone were not entirely the same among studies, which also
increased the heterogeneity among studies.

5. Conclusion

This study suggested that telephone instructions for patients undergoing colonoscopy signifi-
cantly improved the quality of bowel preparation and increased the PDR.

PLOS ONE | https://doi.org/10.1371/journal.pone.0289063 November 22, 2023 11/14


https://doi.org/10.1371/journal.pone.0289063

PLOS ONE

Telephone instructions for colonoscopy preparation: A meta-analysis

Supporting information

S1 Checklist. PRISMA 2020 checklist.
(DOCX)

S1 File. GRADE summary of finding table.
(PDF)

Acknowledgments

We thank TopEdit (www.topeditsci.com) for its linguistic assistance during the preparation of
this manuscript.

Author Contributions

Conceptualization: Xueqian He, Peng Li.

Data curation: Xuegian He, Xiaoju Lei, Jiaqi Li.
Formal analysis: Xiaoju Lei, Jiaqi Li, Peng Li.

Funding acquisition: Peng Li.

Investigation: Xueqian He.

Methodology: Xueqian He, Xiaoju Lei, Jiaqi Li, Peng Li.
Project administration: Peng Li.

Writing - original draft: Xueqian He.

Writing - review & editing: Peng Li.

References

1. Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer Statistics, 2021. CA: a cancer journal for clinicians.
2021; 71(1):7-33. Epub 2021/01/13. https://doi.org/10.3322/caac.21654 PMID: 33433946.

2. SungH, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al. Global Cancer Statistics
2020: GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries.
CA: a cancer journal for clinicians. 2021; 71(3):209—49. Epub 2021/02/05. https://doi.org/10.3322/caac.
21660 PMID: 33538338.

3. Siegel RL, Miller KD, Goding Sauer A, Fedewa SA, Butterly LF, Anderson JC, et al. Colorectal cancer
statistics, 2020. CA: a cancer journal for clinicians. 2020; 70(3):145-64. Epub 2020/03/07. https://doi.
org/10.3322/caac.21601 PMID: 32133645.

4. Ladabaum U, Dominitz JA, Kahi C, Schoen RE. Strategies for Colorectal Cancer Screening. Gastroen-
terology. 2020; 158(2):418-32. Epub 2019/08/09. https://doi.org/10.1053/j.gastr0.2019.06.043 PMID:
31394083.

5. Hassan C, East J, Radaelli F, Spada C, Benamouzig R, Bisschops R, et al. Bowel preparation for colo-
noscopy: European Society of Gastrointestinal Endoscopy (ESGE) Guideline—Update 2019. Endos-
copy. 2019; 51(8):775-94. Epub 2019/07/12. https://doi.org/10.1055/a-0959-0505 PMID: 31295746.

6. Mahmood S, Farooqui SM, Madhoun MF. Predictors of inadequate bowel preparation for colonoscopy:
a systematic review and meta-analysis. Eur J Gastroenterol Hepatol. 2018; 30(8):819-26. Epub 2018/
05/31. https://doi.org/10.1097/MEG.0000000000001175 PMID: 29847488.

7. LiuZ, Zhang MM, Li YY, Li LX, Li YQ. Enhanced education for bowel preparation before colonoscopy: A
state-of-the-art review. J Dig Dis. 2017; 18(2):84-91. Epub 2017/01/10. https://doi.org/10.1111/1751-
2980.12446 PMID: 28067463.

8. Downes MJ, Mervin MC, Byrnes JM, Scuffham PA. Telephone consultations for general practice: a sys-
tematic review. Syst Rev. 2017; 6(1):128. Epub 2017/07/05. https://doi.org/10.1186/s13643-017-0529-
0 PMID: 28673333; PubMed Central PMCID: PMC5496327.

PLOS ONE | https://doi.org/10.1371/journal.pone.0289063 November 22, 2023 12/14


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0289063.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0289063.s002
http://www.topeditsci.com/
https://doi.org/10.3322/caac.21654
http://www.ncbi.nlm.nih.gov/pubmed/33433946
https://doi.org/10.3322/caac.21660
https://doi.org/10.3322/caac.21660
http://www.ncbi.nlm.nih.gov/pubmed/33538338
https://doi.org/10.3322/caac.21601
https://doi.org/10.3322/caac.21601
http://www.ncbi.nlm.nih.gov/pubmed/32133645
https://doi.org/10.1053/j.gastro.2019.06.043
http://www.ncbi.nlm.nih.gov/pubmed/31394083
https://doi.org/10.1055/a-0959-0505
http://www.ncbi.nlm.nih.gov/pubmed/31295746
https://doi.org/10.1097/MEG.0000000000001175
http://www.ncbi.nlm.nih.gov/pubmed/29847488
https://doi.org/10.1111/1751-2980.12446
https://doi.org/10.1111/1751-2980.12446
http://www.ncbi.nlm.nih.gov/pubmed/28067463
https://doi.org/10.1186/s13643-017-0529-0
https://doi.org/10.1186/s13643-017-0529-0
http://www.ncbi.nlm.nih.gov/pubmed/28673333
https://doi.org/10.1371/journal.pone.0289063

PLOS ONE

Telephone instructions for colonoscopy preparation: A meta-analysis

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020
statement: An updated guideline for reporting systematic reviews. J Clin Epidemiol. 2021; 134:178-89.
Epub 2021/04/02. https://doi.org/10.1016/j.jclinepi.2021.03.001 PMID: 33789819.

Alvarez-Gonzalez MA, Pantaledn Sanchez MA, Bernad Cabredo B, Garcié-Rodriguez A, Frago Larra-
mona S, Nogales O, et al. Educational nurse-led telephone intervention shortly before colonoscopy as a
salvage strategy after previous bowel preparation failure: A multicenter randomized trial. Endoscopy.
2020; 52(11):1026-35. https://doi.org/10.1055/a-1178-9844 PMID: 32557475

Diniz TSR, Fusco SdFB, de Oliveira MEC, Nunes HRdC, de Avila MAG. Telephonic Nurse Guidance
for Colonoscopy: A Clinical Trial. Clinical Nursing Research. 2021; 30(6):762—70. https://doi.org/10.
1177/1054773821995015 WOS:000619968000001. PMID: 33583208

Galvez M, Mario Zarate A, Espino H, Higuera-de la Tijera F, Alexander Awad R, Camacho S. A short
telephone-call reminder improves bowel preparation, quality indicators and patient satisfaction with first
colonoscopy. Endoscopy International Open. 2017; 5(12):E1172—E8. https://doi.org/10.1055/s-0043-
117954 WOS:000418959900003. PMID: 29202000

Hu CJ, Jiang LY, Sun LY, Hu CY, Shi KM, Bao ZF, et al. Impact of a Telephone Intervention on Bowel
Preparation Quality for Colonoscopy in the Elderly. Gastroenterology nursing. 2021; 44(2):92-7. https:/
doi.org/10.1097/SGA.0000000000000573 CN-33675596.

Jung DH, Gweon T-G, Lee S, Son N-H, Kim B-W, Huh CW. Combination of Enhanced Instructions
Improve Quality of Bowel Preparation: A Prospective, Colonoscopist-Blinded, Randomized, Controlled
Study. Diseases of the colon and rectum. 2022; 65(1):117-24. https://doi.org/10.1097/DCR.
0000000000002070 MEDLINE:34459448.

Kutyla MJ, Gray MA, von Hippel C, Hourigan LF, Kendall BJ, Whaley AJ, et al. Improving the Quality of
Bowel Preparation: rewarding Patients for Success or Intensive Patient Education? Digestive diseases
(Basel, Switzerland). 2021; 39(2):113-8. https://doi.org/10.1159/000510461 CN-32720916.

Lee YJ, Kim ES, Choi JH, Lee KI, Park KS, Cho KB, et al. Impact of reinforced education by telephone
and short message service on the quality of bowel preparation: a randomized controlled study. Endos-
copy. 2015; 47(11):1018-27. https://doi.org/10.1055/s-0034-1392406 CN-26182387.

Liu X, Luo H, Zhang L, Leung FW, Liu Z, Wang X, et al. Telephone-based re-education on the day
before colonoscopy improves the quality of bowel preparation and the polyp detection rate: A prospec-
tive, colonoscopist-blinded, randomised, controlled study. Gut. 2014; 63(1):125-30. https://doi.org/10.
1136/gutjnl-2012-304292 PMID: 23503044

Seoane A, Font X, Perez JC, Perez R, Enriquez CF, Parrilla M, et al. Evaluation of an educational tele-
phone intervention strategy to improve non-screening colonoscopy attendance: A randomized con-
trolled trial. World Journal of Gastroenterology. 2020; 26(47):7568—83. https://doi.org/10.3748/wjg.v26.
i47.7568 WOS:000603660500010. PMID: 33384555

Andrealli A, Paggi S, Amato A, Rondonotti E, Imperiali G, Lenoci N, et al. Educational strategies for
colonoscopy bowel prep overcome barriers against split-dosing: A randomized controlled trial. United
European Gastroenterol J. 2018; 6(2):283—-9. Epub 2018/03/08. https://doi.org/10.1177/
2050640617717157 PMID: 29511558; PubMed Central PMCID: PMC5833226.

Gao C, Chen H, Cao R, Gao F, Qi X. Impact of enhanced instructions by short message service on the
quality of bowel preparation for colonoscopy. Acta Gastroenterol Belg. 2022 Apr-Jun; 85(2):406—407.
https://doi.org/10.51821/85.2.9989 PMID: 35709788.

Peng S, Liu S, Lei J, Ren W, Xiao L, Liu X, et al. Supplementary education can improve the rate of ade-
quate bowel preparation in outpatients: A systematic review and meta-analysis based on randomized
controlled trials. PLoS One. 2022; 17(4):e0266780. Epub 2022/04/22. https://doi.org/10.1371/journal.
pone.0266780 PMID: 35446863; PubMed Central PMCID: PMC9023061.

Guo X, Li X, Wang Z, Zhai J, Liu Q, Ding K, et al. Reinforced education improves the quality of bowel
preparation for colonoscopy: An updated meta-analysis of randomized controlled trials. PLoS One.
2020; 15(4):e0231888. Epub 2020/04/29. https://doi.org/10.1371/journal.pone.0231888 PMID:
32343708; PubMed Central PMCID: PMC7188205.

Guo X, Yang Z, Zhao L, Leung F, Luo H, Kang X et al. Enhanced instructions improve the quality of
bowel preparation for colonoscopy: a meta-analysis of randomized controlled trials. Gastrointest
Endosc. 2017; 85(1):90-7 e6. Epub 2016/05/18. https://doi.org/10.1016/j.gie.2016.05.012 PMID:
27189659.

Tian X, Xu LL, Liu XL, Chen WQ. Enhanced Patient Education for Colonic Polyp and Adenoma Detec-
tion: Meta-Analysis of Randomized Controlled Trials. JMIR Mhealth Uhealth. 2020; 8(6):e17372. Epub
2020/04/30. https://doi.org/10.2196/17372 PMID: 32347798; PubMed Central PMCID: PMC7296415.

El Bizri M, El Sheikh M, Lee GE, Sewitch MJ. Mobile health technologies supporting colonoscopy prep-
aration: A systematic review and meta-analysis of randomized controlled trials. PLoS One. 2021; 16(3):

PLOS ONE | https://doi.org/10.1371/journal.pone.0289063 November 22, 2023 13/14


https://doi.org/10.1016/j.jclinepi.2021.03.001
http://www.ncbi.nlm.nih.gov/pubmed/33789819
https://doi.org/10.1055/a-1178-9844
http://www.ncbi.nlm.nih.gov/pubmed/32557475
https://doi.org/10.1177/1054773821995015
https://doi.org/10.1177/1054773821995015
http://www.ncbi.nlm.nih.gov/pubmed/33583208
https://doi.org/10.1055/s-0043-117954
https://doi.org/10.1055/s-0043-117954
http://www.ncbi.nlm.nih.gov/pubmed/29202000
https://doi.org/10.1097/SGA.0000000000000573
https://doi.org/10.1097/SGA.0000000000000573
https://doi.org/10.1097/DCR.0000000000002070
https://doi.org/10.1097/DCR.0000000000002070
https://doi.org/10.1159/000510461
https://doi.org/10.1055/s-0034-1392406
https://doi.org/10.1136/gutjnl-2012-304292
https://doi.org/10.1136/gutjnl-2012-304292
http://www.ncbi.nlm.nih.gov/pubmed/23503044
https://doi.org/10.3748/wjg.v26.i47.7568
https://doi.org/10.3748/wjg.v26.i47.7568
http://www.ncbi.nlm.nih.gov/pubmed/33384555
https://doi.org/10.1177/2050640617717157
https://doi.org/10.1177/2050640617717157
http://www.ncbi.nlm.nih.gov/pubmed/29511558
https://doi.org/10.51821/85.2.9989
http://www.ncbi.nlm.nih.gov/pubmed/35709788
https://doi.org/10.1371/journal.pone.0266780
https://doi.org/10.1371/journal.pone.0266780
http://www.ncbi.nlm.nih.gov/pubmed/35446863
https://doi.org/10.1371/journal.pone.0231888
http://www.ncbi.nlm.nih.gov/pubmed/32343708
https://doi.org/10.1016/j.gie.2016.05.012
http://www.ncbi.nlm.nih.gov/pubmed/27189659
https://doi.org/10.2196/17372
http://www.ncbi.nlm.nih.gov/pubmed/32347798
https://doi.org/10.1371/journal.pone.0289063

PLOS ONE

Telephone instructions for colonoscopy preparation: A meta-analysis

26.

27.

28.

29.

30.

e0248679. Epub 2021/03/19. https://doi.org/10.1371/journal.pone.0248679 PMID: 33735320; PubMed
Central PMCID: PMC7971694.

Millien VO, Mansour NM. Bowel Preparation for Colonoscopy in 2020: A Look at the Past, Present, and
Future. Curr Gastroenterol Rep. 2020; 22(6):28. Epub 2020/05/08. https://doi.org/10.1007/s11894-020-
00764-4 PMID: 32377915.

Nayor J, Feng A, Qazi T, Hurwitz S, Saltzman JR. Impact of Automated Time-released Reminders on
Patient Preparedness for Colonoscopy. J Clin Gastroenterol. 2019 Nov/Dec; 53(10):e456—e462.
https://doi.org/10.1097/MCG.0000000000001211 PMID: 30994519.

Childers RE, Laird A, Newman L, Keyashian K. The role of a nurse telephone call to prevent no-shows
in endoscopy. Gastrointest Endosc. 2016 Dec; 84(6):1010-1017.e1. https://doi.org/10.1016/j.gie.2016.
05.052 Epub 2016 Jun 17. PMID: 27327847.

Chan WK, Saravanan A, Manikam J, Goh KL, Mahadeva S. Appointment waiting times and education
level influence the quality of bowel preparation in adult patients undergoing colonoscopy. BMC Gastro-
enterol. 2011; 11:86. Epub 2011/07/30. https://doi.org/10.1186/1471-230X-11-86 PMID: 21798022;
PubMed Central PMCID: PMC3156748.

Kotwal VS, Attar BM, Carballo MD, Lee SS, Kaura T, Go B, et al. Morning-only polyethylene glycol is
noninferior but less preferred by hospitalized patients as compared with split-dose bowel preparation. J
Clin Gastroenterol. 2014 May-Jun; 48(5):414-8. https://doi.org/10.1097/MCG.0b013e31829f30e9
PMID: 24406474.

PLOS ONE | https://doi.org/10.1371/journal.pone.0289063 November 22, 2023 14/14


https://doi.org/10.1371/journal.pone.0248679
http://www.ncbi.nlm.nih.gov/pubmed/33735320
https://doi.org/10.1007/s11894-020-00764-4
https://doi.org/10.1007/s11894-020-00764-4
http://www.ncbi.nlm.nih.gov/pubmed/32377915
https://doi.org/10.1097/MCG.0000000000001211
http://www.ncbi.nlm.nih.gov/pubmed/30994519
https://doi.org/10.1016/j.gie.2016.05.052
https://doi.org/10.1016/j.gie.2016.05.052
http://www.ncbi.nlm.nih.gov/pubmed/27327847
https://doi.org/10.1186/1471-230X-11-86
http://www.ncbi.nlm.nih.gov/pubmed/21798022
https://doi.org/10.1097/MCG.0b013e31829f30e9
http://www.ncbi.nlm.nih.gov/pubmed/24406474
https://doi.org/10.1371/journal.pone.0289063

