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Abstract 

Problem: At a community hospital in the mid-Atlantic region, a pattern of frequent cancellations 

and repeated colonoscopies were identified due to inadequate bowel preparations. Root causes of 

poor practice included a gap in protocols, missing documentation, poor communication, 

leadership changes, budget, and high patient ratios.  

Purpose: This project aimed to increase the quality of bowel preparation and decrease canceled 

and rescheduled procedures through a nurse process change with a task reminder.  

Methods: Three units were identified with frequent colonoscopy orders. Nursing staff were 

educated about administration standards and the evidence supporting adequate bowel 

preparation. The task reminders include start/stop times, percentage consumed, and additional 

feedback. Charts were audited over eight weeks. The staff received documentation feedback and 

education weekly. 

Results: Due to many COVID-19 related barriers, only 27 percent of nurses were educated. Five 

percent of the task reminders were placed in the drop boxes during the eight weeks. The run 

charts revealed an upward trend of successfully completed colonoscopies over eight weeks 

Conclusion: Evidence has shown that nurse facilitated bowel prep and increased education 

increases successful bowel prep and decreases adverse events. Task reminder submissions were 

minimal; however, many nurses were further educated about bowel preparation and the number 

of inadequate bowel preparations decreased. A future recommendation is to adopt this project in 

the medication administration record, which will allow for simpler and easier documentation by 

nursing staff. 
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Nursing Process Change with Task Reminder to Improve Inpatient Colonoscopies 

An estimated eleven million colonoscopies are performed annually in the U.S. (Peery et 

al., 2019). Adequate bowel preparation (prep) is essential to ensure diagnostic or therapeutic 

colonoscopy. Approximately half of inpatient bowel preps are inadequate in the U.S., which has 

led to procedure cancellations, delays, repeated procedures, and ultimately longer lengths of stay. 

Inadequate preps cause health care dollars to be wasted and lead to adverse outcomes (Yadlapti 

et al., 2018). Completed colonoscopies, with inadequate bowel prep, lead to reduced diagnostic 

yield and aborted procedures (Alsakka et al., 2013).   

In 2018, the gastroenterology team at a community hospital in the mid-Atlantic region 

identified a pattern of inadequate bowel preps leading to numerous canceled and repeated 

procedures. Several causes were identified including nursing culture, budget, nurse ratios, lack of 

policies, documentation limitations and inconsistency of leadership. Many non-evidence-based 

habits existed such as administration of a reduced volume of the bowel prep, delayed initiation of 

bowel prep and miscommunication between the gastroenterology team and the nursing staff. 

Bowel prep is frequently left at the bedside without follow-up or education. Current 

documentation of the prep is limited and inconsistent leading to miscommunication and errors. 

Since 2018, handwritten data regarding canceled, rescheduled, repeated, and aborted 

colonoscopies has been collected by the inpatient gastroenterology team. Cancellation and 

rescheduling of procedures have led to patient safety issues, increased length of stay and 

excessive cost expenditures. The purpose of this quality improvement project is to reduce 

incomplete or cancelled procedures through use of a new nursing process and the 

implementation of a new task reminder to standardize documentation for bowel prep completion. 
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Literature Review 

A review of literature was completed to support this practice change. Argyropoulos et al. 

(2018) developed a program for inpatient colonoscopies that used a dedicated gastrointestinal 

nurse facilitator, implemented standardized order sets, and introduced split bowel preparations at 

an academic medical center. The intervention group had a statistically significant increase in the 

rate of acceptable preparations and a statistically significant difference in the proportion of 

excellent bowel preps as compared to good/fair/poor. Gkolfakis, et al. (2019) completed a meta-

analysis aiming to improve bowel preparation quality, including instructions to patients, 

educational measures to healthcare professionals, and modifications in bowel preparation 

regimens. Bowel preparation quality was dichotomized as adequate and inadequate. Adequate 

bowel preparation was detected in 77% of patients, where education was the intervention. 

Preparation acceptance was higher among patients who received education compared to those 

without, and participants without educational intervention reported at least one adverse event. 

Liu et al. (2020) focused on educating the nurses at a medical center. The proportion of patients 

with adequate bowel prep and compliance was significantly higher in the group with the 

educated nurses. Nayor et al. (2019) used an electronic reminder system at an outpatient 

gastroenterology center for patients prior to their colonoscopy. The reminders significantly 

increased adequate prep and significantly decreased cancellations. Murphy et al. (2015) worked 

with primary care providers at two outpatient facilities, with the use of an electronic health 

record (EHR)-based trigger algorithm to identify patients at risk of diagnostic evaluation delays. 

For lung cancer, no statistical difference was observed between the intervention and control 

groups. Time to diagnostic evaluation was significantly shorter for the intervention group in both 

colorectal and prostate triggers. At the 7-month chart review, the PCP intervention group 
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(73.4%) was more likely to receive diagnostic evaluation than the control group (52.2%). Tables 

1 and 2 provide further details for each article.  

All five articles are very different but support critical aspects of the practice change. 

Argyropoulos et al. (2018) designed a bowel prep program that utilized numerous changes. It 

showed significant improvement, but the results were non-specific regarding which change 

created the positive results. The Nayor et al. (2019) had similar results in that nurse facilitation 

and frequent reminders improved bowel preps. One meta-analysis by Gkolfakis, et al. (2019) had 

the main conclusion that patient education will improve the bowel prep. Liu et al. (2020) also 

found that education improved bowel prep, but the education was of the nurses, not the patients. 

A randomized control trial, by Murphy et al. (2015), focused on PCP triggers in the health record 

and how the triggers can reduce follow-up time for diagnostic evaluation. This correlates directly 

to providers and colonoscopies. Frequently colonoscopies are cancelled after the physician starts 

the procedure. Some form of trigger could reduce the frequency of cancelled procedures such as 

bowel prep marked as incomplete in the medication administration record (MAR). All five 

studies take on a different aspect of the issue but lead to a solution utilizing nurse processes and 

the EHR. Standardizing how nurses facilitate the prep regimen, increasing nurse and patient 

education, and creating a system that allows physicians to anticipate whether the prep was 

completed or not could improve the quality of bowel prep. 

Theoretical Framework 

This project aimed to increase the quality of the bowel preparation and decrease the 

number of canceled and rescheduled procedures through a nurse process change and a task 

reminder for bowel prep completion. Nurses at this institution have been giving bowel prep the 

same way for many years, which may lead to resistance to change. The Precaution Adoption 
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Model explains how a person comes to a decision to act and how that decision translates into 

action. It takes deliberate steps to adopt a new action and it may not occur outside of conscious 

awareness. This model breaks change down into seven steps (Weinstein, Sandman & Blalock, 

2008). Refer to Figure 1 for a diagram of this model.  

Step one is when one is unaware of the issue. Prior to meeting the project lead, the 

nursing staff were in step one. Once they met the project lead, then step two, unengaged, began. 

They are aware of the problem, but do not have an opinion. Step three is the undecided state, 

which involves the likelihood that the unit will want to make this change and why. During the 

early stages of the project, it was essential to help nurses to see how this change could make their 

day easier. The project lead rounded on the units to bring encouragement and candy. Then 

education began. Nurses entered either the 4th or 5th steps, to not act or to act. Education is a key 

part of helping nurses to translate their desire for change into action. The project lead used visual 

aids to educate nurses throughout the workday. Keeping education basic in the beginning helped 

them to be motivated and enter step six, which is the one-time action. After that, the education 

can continue and get more detailed. The project lead followed up and provided more education 

during the 10 weeks. Whether the first action was positive or negative heavily influenced step 

seven, maintenance. Nurses seek to feel empowered and anticipate next steps which is why the 

project lead continued to follow-up and round on the units (Weinstein, Sandman & Blalock, 

2008). Figure 2 shows how this project fits into the Precaution Adoption Model. 

Methods 

 A bowel prep quality improvement project was designed after interviews with the 

gastroenterology team, patient safety officer, and nurse managers at this facility. Patterns of 

canceled and repeated colonoscopies were noted, especially on the 4th, 5th and 7th floors. Root 
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causes of these patterns were identified using a fishbone diagram which revealed several factors 

such as a lack of policies and procedures, missing documentation, poor communication, nursing 

culture, limitations within the EHR, leadership changes, budget, high patient ratios, and 

additional issues related to the global pandemic. A literature search of PubMed, CINAHL, 

MEDLINE, Micromedex, PsycInfo, and Google Scholar was conducted. No clear solution 

existed. However, the evidence revealed a few results that aligned with specific root causes and 

could be combined into one solution. This quality improvement project focused on the lack of 

procedures, nursing culture and technology.  

Implementation on the 4th, 5th, and 7th floors was requested from the site sponsor and 

from pharmacy regarding logistics. This community hospital’s fourth, fifth, and seventh floors 

include medical/surgical units, an observation unit, intermediate care, and intensive care. On 

average, a total of five patients per week are ordered to have an inpatient colonoscopy. The units 

serve patients who meet the criteria for vulnerable populations, and have a variety of barriers to 

accessing care; as such the patients may require additional time, education, or interventions 

regarding bowel prep. The institutional review board determined the project to be non-human 

subject research. 

The aim of the quality improvement project was to improve the bowel prep process, 

documentation, and communication. Nurses were expected to educate their patients, check-in on 

the prep consumption, document whether it was complete or incomplete, and follow up with a 

provider if incomplete. A new electronic task reminder was designed for the medication 

administration record (MAR), but due to time constraints with the project build and the 

redirection of resources to patient care related to the pandemic, a paper version was used as a 

pilot to provide data before a permanent change was created in the MAR that would affect the 
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entire facility. The paper consisted of the medical record number, date of bowel prep, start/stop 

times, and nurse feedback. 

Nurses were educated via a PowerPoint presentation three months prior to 

implementation. It described the significance of inadequate bowel prep, adverse events 

associated, and reduction of patient harm. Two weeks before implementation the project leader 

rounded on all three units with an education presentation formatted as a flipbook. 

Implementation began on November 1, 2021. The paper task reminder was attached to the 

GoLytely containers in the pharmacy and locked drop boxes were placed on each unit. Posters 

with information about the project were placed throughout the three units. An email was sent to 

all the units with information about the task reminder and location of the drop boxes. Additional 

posters were hung in the medication rooms with pictures of the task reminder and location of the 

drop boxes. The project lead rounded weekly to continually educate staff and check the drop 

boxes. The data collected was recorded and evaluated on a secure, coded data management 

spreadsheet that was stored on a password protected device that was only accessible to the 

project leader in a private office. Codes of all clinicians and patients were kept on a code key that 

was stored in a locked file. The project’s data collection ended on December 27, 2021. 

Results 

Implementation was originally intended to only occur on one unit; however, since there 

were numerous design changes it was implemented on all floors that give bowel prep which 

included two additional units. With the surges of the Delta variant, hospital visitation became 

limited. The project lead was unable to do a formal day of staff education. Nurses were educated 

via a flipbook as the project lead rounded on the units. By the end of the eight-week period, only 

27 percent of the nurses were educated.  
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Two out of the 41 task reminders were placed in the drop boxes during the eight weeks. 

The first task reminder was submitted during week five with a total of two task reminders 

submitted by the 8th week. GoLytely should be completed over two hours as described by 

prescriptive guidelines. The first task reminder revealed that the patient consumed 100 percent of 

the bowel prep, but it took the patient 11 hours to drink it. The second task reminder also showed 

100 percent prep consumption over 4 hours. Both patients had their colonoscopies adequately 

completed. 

Appendix B lays out a series of run charts. A trend is revealed that as more nurses were 

educated more colonoscopies were completed adequately. Additionally, the first task reminder 

was submitted at week five and adequate completion of colonoscopies remained over 80 percent 

from week five until completion of the project. Retrospectively pre-implementation data for 

inadequate colonoscopies was collected for March 1, 2021 to May 28, 2021. Data revealed that 

35 percent of pre-implementation colonoscopies were inadequate while 34 percent of post-

implementation colonoscopies were inadequate. A chi-squared test was performed to compare 

these two groups. Although it was a downward trend, it was not considered statistically 

significant (p=0.06). Incidentally, while reviewing pre-implementation data another pattern was 

discovered. During the Spring of 2021 the hospital used both MoviPrep and GoLytely. It was 

found that 50 percent of the bowel preps using GoLytely were inadequate while 30 percent of the 

MoviPrep bowl preps were inadequate. A chi-squared test revealed that this was statistically 

significant (p=0.0007).  

During the project implementation period subjective data was also collected. The task 

reminders had a nurse feedback section, chart notes were reviewed, and nursing feedback was 

collected while rounding on the units. A common theme among nursing feedback both on the 
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task reminders and verbally was that nurses wanted a bowel prep that was less volume. Other 

verbal feedback included “the task reminder was passed on to the nurse on the next shift” and “I 

would have filled it out electronically.” Review of the chart notes showed that common reasons 

for incomplete bowel prep were that the patient did not tolerate it or the patient refused. One 

bowel preparation of a patient whose colonoscopy was cancelled had been documented as given. 

Further investigation revealed that the patient never consumed the bowel preparation. 

Discussion 

Suboptimal or inadequate bowel prep can lead to cancellation, delay, aborted, and 

repeated colonoscopies (Yadlapti et. al, 2018). Completed procedures can have reduced 

diagnostic yield (Alsakka et al., 2013). Approximately half of inpatient colonoscopy preparations 

in the United States are inadequate (Yadlapti et. al, 2018). Although this community hospital 

does not meet the national average, 35 percent is a large number of patients who undergo 

inadequate colonoscopies. Currently, the amount of research regarding inpatient bowel 

preparation is limited. Of the existing evidence, much of it modifies multiple factors which 

makes it difficult to determine which factor caused the change. This quality improvement project 

sought to find out if a nurse process change of monitoring bowel prep with associated 

documentation would correlate to reduced cancelled or rescheduled procedures. The trend of 

adequate colonoscopies with increased nurse education correlates with previous bowel prep 

studies such as Liu et al. (2019) who found that nurse specific education improves bowel prep. 

Numerous factors limited the capacity with which the nurse process change and 

documentation could affect the results of the bowel preparation. During fall 2021 there was a 

surge in COVID-19. This reduced the amount that the project lead could visit the hospital to 

meet with staff. Massive staffing shortages occurred both in nursing and information technology 
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(IT). Entire units of the hospital closed which placed an immense amount of stress on the nurses. 

Many nurses were educated, but without a pre-existing nursing protocol it is challenging to keep 

nursing accountable. IT no longer had the resources to support the MAR build. Feedback from 

the nurses suggested that they would have been more likely to participate if the documentation 

was in the electronic health record. In addition to the lack of standardized nursing 

documentation, there is also a lack of standardized provider documentation. This creates bias that 

could skew the results of how a bowel prep is described. Previous literature has shown the 

success of the Boston Bowel Prep Scale which the providers could implement in the future.  

Conclusion 

Nationally, cancellation and rescheduling of procedures have led to patient safety issues, 

increased length of stay and excessive cost expenditures. Monitoring bowel prep through a nurse 

process change with documentation could result in the reduction of cancelled or repeated 

colonoscopies. The trends in education and documentation did appear to improve the adequacy 

of bowel preparation; however, nurse participation was limited. Implementation of this project 

using a second scan in the MAR is recommended to encourage nurse participation. One finding 

that was substantial was the finding that at the start of bowel prep a nurse marked the prep as 

given; however, hours later the nurse discovered that the patient never consumed the bowel prep. 

The scanning of the bowel prep was never undone. A second scan would reduce errors like this 

and would allow for documentation that is more specific and clearer for providers to read. 

Additionally, the pandemic aided the project in some ways due to the national shortage of 

GoLytely. This allowed for the comparison of the two regimens. Adequacy of colonoscopies 

were significantly improved with the MoviPrep. Further research should compare these two 

regimens. 
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Appendix A Tables and Figures 

Table 1 
 
Evidence Review Table 

Citation: Argyropoulos, S. K., Mahmood, S. K., Campbell, E. J., & Richter, J. M. (2018). Improving the quality of inpatient bowel 
preparation for colonoscopies. Digestive Diseases & Sciences, 63(2), 338–344. https://doi.org/10.1007/s10620-017-4896-0 
 

Level (Melnyk) 
VI 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“Our study aimed to evaluate the effectiveness of a 
performance improvement program in improving 
colonoscopy preparation for an inpatient population.” 

 
 
 
 

Quasi 
Experimental- 
Pre-post Design 

Sampling 
Technique: 
Convenience 
Sampling 
 
# Eligible: 1365 
# Accepted: 
1365 
# Control: 724 
# Intervention: 
641 
 
Power analysis:  
Not analyzed 
                                                                                     
Group 
Homogeneity: 
Control:  
Average age 
was 64.3, 57% 
male, 43% 
female. 
Intervention:  
Average age 
was 63.5, 56% 
male, 44% 
female. 
Otherwise, not 
described. 

Control:  All 
patients, who 
had a 
colonoscopy, 
performed in the 
inpatient setting 
between January 
1, 2014 and 
December 31, 
2014. 
  
Intervention:  All 
patients, who 
had a 
colonoscopy, 
performed in the 
inpatient setting 
between January 
1, 2016 and 
December 31, 
2016. Program 
included:  use of 
a dedicated 
gastrointestinal 
nurse facilitator, 
implementation 
of standardized 
order sets, and 
introduction of 

DV: 
-Colonoscopy 
either 
acceptable or 
unacceptable. 
-Procedure 
timing (was it 
able to start at 
planned time?) 
Measurement 
Tool:  
-Modified 
Aronchick 
Scale 
-Reliability was 
not described.   
 
Time:  Two 
years.  
 
Procedure:  
The Marascuilo 
procedure was 
utilized to 
make 
comparisons 
for quality of 
bowel 

Statistical 
Analysis: 
-Chi-square test 
was used for 
acceptability of 
colonoscopy 
 
Results: 
-Hematochezia 
was the most 
common indication 
in both groups 
-Diverticulosis was 
the most frequent 
finding in both 
groups 
-The intervention 
group had a 
statistically 
significant increase 
in the rate of 
acceptable 
preparations 
-The intervention 
group had 
statistically 
significant 
difference in the 
proportion of 
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Both groups 
had very similar 
primary 
indications for 
procedure. 
 

split bowel 
preparations in 
the inpatient 
setting. 
 
Intervention 
fidelity (describe 
the protocol): 
Not measured in 
the study. 
 
Protocol: 
-Use of a 
standardized 
order set 
-Written 
educational 
material 
distributed to 
patients. 
-Nurse 
educational 
session with 
patient. 
-Active nursing 
facilitation. 
-Nurse observed 
patient output. 

preparation and 
start times. 

excellent bowel 
preps as compared 
to good/fair/poor 
bowel preps 
-Intervention group 
had 61% of their 
procedures on the 
expected date, 27% 
1 day late, 7% 2 
days late, 3% 3 
days late, and 2 % 
4 days late 
-The control group 
did not measure 
expected versus 
actual time 
 

Citation:  Gkolfakis, P., Tziatzios, G., Papanikolaou, I. S., & Triantafyllou, K. (2019). Strategies to improve inpatients’ quality of bowel 
preparation for colonoscopy: A systematic review and meta-analysis. Gastroenterology Research & Practice, 1–15. https://doi-
org.proxy-hs.researchport.umd.edu/10.1155/2019/5147208 
 

Level  
I 
 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“Primary aim was to investigate interventions applied to 
inpatients undergoing colonoscopy aiming to improve colon 
preparation and determine their effect on the preparation’s 
adequacy rate. Acceptance of preparation strategies, 
percentage of preparation received, willingness to repeat the 
examination, adverse events, repeat colon examinations, 

Meta-analysis Sampling 
Technique:  
A systematic 
computer-aided 
literature search 
of MEDLINE, 

Data extracted 
included:  
country of 
origin, number 
of patients 
enrolled and 

-Improvement 
of colon 
preparation. 
-Prep’s effects 
on adequacy 
rate. 

Statistical 
Analysis: 
-Generic inverse 
variance analysis, 
with respective 
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and duration of hospital stay comprised the secondary aims 
of this review.” 

Cochrane 
Library and 
Google Scholar 
databases. All 
articles 
retrieved from 
the search were 
screened 
independently 
by two 
reviewers. It 
included studies 
per intervention 
used for 
improving 
bowel 
cleanliness as 
follows: (1) 
education of 
patients and/or 
personnel 
regarding 
bowel 
preparation, (2) 
modification of 
preparation 
regimens, and 
(3) other 
interventions. 
 
# Eligible:  34 
# Accepted:  17 
# Randomized 
Control Trials:  
8 
# Observational 
Cohort Studies:  
9 
 

mean age, study 
design and 
setting, and 
number of 
centers. The 
number of 
patients 
receiving the 
intervention—
defined as any 
measure aiming 
to improve 
bowel 
preparation 
quality, 
including verbal 
or written 
instructions to 
patients, 
enhanced 
educational 
measures to 
attending 
healthcare 
professionals or 
other ancillary 
medical 
providers, 
modifications in 
bowel 
preparation 
regimens 
(qualitative 
and/or 
quantitative), 
and other 
miscellaneous 
measures (not 
classified in 
previous 

-Adverse 
events. 
-Need for 
repeated exam. 
-Duration of 
hospital stay. 
 
Tools used to 
assess quality 
and bias:  
Cochrane 
collaboration 
tool and the 
Newcastle-
Ottawa Scale. 
Reliability not 
discussed. 

95% confidence 
intervals. 
-Random effects 
model. 
-Sensitivity 
analysis according 
to the study design. 
-Egger’s Test.  
-Chi-square Test. 
 
Results: 
- Overall, adequate 
colon cleansing 
was achieved in 
67% of patients. 
- Adequacy of 
bowel preparation 
was detected in 
77% of patients, 
where education 
was the 
intervention for the 
patient or 
physician/nurse. 
- Examining 
variations in bowel 
preparation 
regimens, adequate 
preparation was 
detected in 71% of 
the participants. 
- No statistically 
significant 
difference among 
the three groups of 
interventions. 
- There was no 
evidence of 
publication bias. 
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Homogeneity:  
All but one of 
the studies were 
monocentric. 
There was 
significant 
heterogeneity, 
measured with 
I2 of P<0.1. 
During the 
sensitivity 
analysis, one 
study was 
identified to be 
responsible for 
the significant 
heterogeneity. 
However, its 
exclusion did 
not alter the 
meta-analytic 
outcome. 
 

categories) 
before 
colonoscopy. 
Bowel 
preparation 
quality was 
dichotomized in 
two groups: 
adequate and 
inadequate. The 
number of 
patients 
accepting the 
preparation 
strategy, willing 
to repeat the 
procedure, 
reporting any 
adverse event, 
the amount of 
preparation 
received, the 
number of 
repeated 
colonoscopies 
due to 
inadequate 
bowel 
cleanliness; and 
the total length 
of stay were also 
extracted. 

- No significant 
difference between 
educating either 
personnel or 
patients 
themselves. 
- The preparation 
acceptance rate 
was higher among 
patients allocated 
to receive 
education 
compared to those 
without. 
- Participants 
without 
educational 
intervention 
reported at least 
one adverse event 
compared to 35% 
of the participants 
with nurses’ 
education. 
 
 

Citation:  Murphy, D.R., Wu, L., Thomas, E.J., Forjuoh, S.N., Meyer, A.N.D., & Singh, H. (2015). Electronic trigger-based intervention 
to reduce delays in diagnostic evaluation for cancer: a cluster randomized controlled trial. Journal of Clinical Oncology, 33(31), 3560-
3567. doi: 10.1200/JCO.2015.61.1301 

Level 
II 

Purpose/Hypothesis Design Sample Intervention Outcomes Results 
 

“We tested whether prospective use of electronic health 
record-based trigger algorithms to identify patients at risk 

Multisite, 
Randomized 
Controlled Trial 

Sampling 
Technique: 
Cluster  

Control: No 
triggers. 
  

DV: Time to 
diagnostic 
evaluation. 

Statistical 
Procedures: 
- Fisher's exact test 
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of diagnostic delays could prevent delays in diagnostic 
evaluation for cancer.” 

 
# Eligible: 109 
# Accepted: 72 
# Control: 36 
# Intervention: 
36 
 
Power analysis:   
The sample size 
was calculated 
to have 80% 
power to detect 
a difference in 
time to 
diagnostic 
evaluation 
between 
intervention 
and control 
groups using 
the two-sided 
log-rank test, 
assuming α = 
.05 and equal 
group sizes. 
The minimum 
sample size 
required 55. 
                                                                                     
Group 
Homogeneity: 
Not described. 
 

Intervention: 
Use of electronic 
health record-
based trigger 
algorithms. 
 
Intervention 
fidelity: Not 
described. 

 
Measurement 
tool: Red flag, 
clinical 
exclusion, and 
expected 
follow-up 
action criteria 
by cancer type 
to identify 
delays.  
 
Reliability: 
80% inter-rater 
reliability for 
delayed 
diagnostic 
evaluation. 
 
Procedure: 
PCPs of 
patients with 
delayed 
diagnostic 
evaluation were 
contacted by 
secure e-mail 
and provided 
information on 
the red flag 
lacking follow-
up using a 
standardized 
template. If 
unable to 
confirm e-mail 
receipt, the 
reviewer 
performed a 
second review 

-Univariable Cox 
proportional 
hazards analyses 
-Descriptive 
statistics were used 
to summarize the 
frequency of 
reasons for no 
follow-up at 7 
months. 
 
Results: 
-The trigger 
identified 683 
intervention 
patients at both 
locations.  
- 365 patients’ 
PCPs in the 
intervention group 
were contacted by 
the team after 
excluding false 
positives and PCPs 
who left their 
practice.  
-The trigger 
achieved a PPV of 
59.6% for delayed 
diagnostic 
evaluation (749 
true positives from 
all 1,256 trigger-
identified records; 
PPVs were 60.3%, 
58.4%, and 39.6% 
for colorectal, 
prostate, and lung 
cancer, 
respectively). 
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1 week later 
and follow-up. 

-For lung cancer, 
no statistical 
difference was 
observed in the 
time to diagnostic 
evaluation between 
the intervention 
and control groups 
(medians 65 v 93 
days, respectively; 
P = .59; n = 19). 
-Time to 
diagnostic 
evaluation was 
significantly 
shorter for the 
intervention group 
in both colorectal 
(median, 104 v 200 
days, respectively; 
P < .001; n = 557) 
and prostate 
triggers (40% 
received diagnostic 
evaluation at 144 v 
192 days, 
respectively; P < 
.001; n = 157; Fig 
2). 
-At the 7-month 
chart review, 
patients cared for 
by intervention 
group PCPs were 
more likely to 
receive diagnostic 
evaluation (P < 
.001; relative risk, 
1.41; 95% CI, 1.25 
to 1.58); 73.4% of 
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intervention 
patients compared 
to 52.2% of control 
patients. 
-The intervention 
reduced the time to 
follow-up action 
by over a month in 
patients 
subsequently 
diagnosed with 
cancer.  
 

Citation:  Liu, A., Yan, S., Wang, H., Lin, Y., Wu, J., Fu, L., Wu, Q., Lu, Y., Liu, Y., Chen,H., Liu, A., Yan, S., Wang, H., Lin, Y., Wu, 
J., Fu, L., Wu, Q., Lu, Y., Liu, Y., & Chen, H. (2020). Ward nurses-focused educational intervention improves the quality of bowel 
preparation in inpatients undergoing colonoscopy: A consort-compliant randomized controlled trial. Medicine, 99(36), 1–6. https://doi-
org.proxy-hs.researchport.umd.edu/10.1097/MD.0000000000020976 

Level 
II 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“To investigate whether enhanced education of ward nurses 
could improve the bowel preparation quality in inpatients 
undergoing colonoscopy.” 

Single center, 
Randomized 
Controlled 
Study 

Sampling 
Technique:  
Convenience 
Sampling 
 
# Eligible:  506 
# Accepted:  
190 
# Control:  101 
# Intervention:  
89 
Power analysis:   
The sample size 
was calculated 
to achieve an 
80% power at a 
2- 
sided type I 
error of 0.05 to 
detect an 

All participants 
were inpatients, 
who were 
scheduled for 
colonoscopy  
from May 2019 
to March 
2020. 
 
Control: 
Patients received 
the standard 
explanations 
based on the 
instruction for 
bowel 
preparation from 
nurses, who 
had received no 
enhanced 
education.  

DV: 
Measurement 
tool  
-Boston bowel 
prep score 
-Sleep 
disturbances 
-Patients’ 
compliance 
 
Measurement 
Tool: Boston 
Bowel Prep 
Scale  
 
Reliability: 
Not described. 

Statistical 
Procedures: 
- Chi-square test or 
Fisher exact test to 
analyze the 
categorical 
variables. 
- Continuous 
variables were 
analyzed using t-
test. 
- Univariate 
analysis and 
multiple logistic 
regression models 
were used to 
analyze the factors 
associated with 
inadequate bowel 
preparation. The 
level of 
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estimation of 
20% 
difference in 
the rate of good 
colonic 
preparation. 
The calculated 
minimum 
sample size 
required was 
186 patients. 
                                                                          
Group 
Homogeneity: 
Not described. 
 

  
Intervention: 
Nurses 
underwent 
enhanced 
education. The 
education 
included lessons 
on the rationale 
of the 
purgative, bowel 
preparation 
instructions, the 
Boston bowel 
preparation scale 
(BBPS), 
and the possible 
adverse events. 
There were 
lessons on pre-
colonoscopy 
diet, including 
the rationale and 
a guide on 
choosing food. 
In the educated 
group, patients 
received 
directions from 
nurses, who 
underwent 
enhanced 
education on 
bowel 
preparation. 
 
Intervention 
fidelity: 
Not described. 

significance was 
set at P<.05. 
 
Results: 
- The proportion of 
patients with 
adequate bowel 
prep (BBPS score 
≥6) was 
significantly higher 
in the 
educated group 
than in the control 
group (83.1% vs 
69.3%, P=.026). 
- Patients in the 
educated group 
had significantly 
less sleep 
disturbances than 
did patients in the 
control group 
(P=.048). 
- The rate of 
patients’ 
compliance 
during bowel 
preparation was 
significantly higher 
in the educated 
group 
than in control 
group (88.8% vs 
67.3%, P<.001). 
-The univariate 
analysis showed 
that nurses’ 
education and 
timing of 
colonoscopy were 
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found to be risk 
factors for 
inadequate bowel 
preparation 
(P<.001). 
-The multivariate 
analysis 
indicated that the 
nurses’ education 
was the only 
independent risk 
factor related to the 
bowel prep quality 
(odds ratio 2.103, 
95% confidence 
interval, 1.038–
4.261, P=.039). 
 
 
 
 

Citation:  Nayor, J., Feng, A., Qazi, T., Hurwitz, S., & Saltzman, J. R. (2019). Impact of automated time-released reminders on patient 
preparedness for colonoscopy. Journal of Clinical Gastroenterology, 53(10), e456–e462. https://doi-org.proxy-
hs.researchport.umd.edu/10.1097/MCG.0000000000001211 

Level 
IV 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“The aim of this study was to evaluate the effect of an 
automated time-released colonoscopy reminder program 
sent via text message and/or email on preparation quality 
and the rates of canceled procedures.” 
 

Prospective 
Cohort Study 

Sampling 
Technique: 
Convenience 
Sampling 
 
# Eligible:  
2978 
# Accepted:  
1923 
# Control:  426 
# Intervention:  
1497 
 

Control:  
Patients booked 
for a 
colonoscopy 
between March 
and June 2017, 
who did not 
receive 
automated 
reminders. 
  
Intervention:  
Patients who 
were enrolled in 

DV: 
-Rate of 
adequate bowel 
preparation 
-Rate of 
canceled 
procedures 
-Patient 
satisfaction 
 
Measurement 
Tool: Not 
described. 
 

Statistical 
Analysis: 
-Logistic 
regression with 
95% confidence 
intervals 
-Multiple variable 
model 
-Sensitivity 
Analysis 
 
Results: 
-The reminder 
program 
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Power analysis:  
Not analyzed 
                                                                                     
Group 
Homogeneity:  
Not described 
 

the electronic 
reminders and 
had a 
colonoscopy 
scheduled 
between March 
1, 2017 and June 
30, 2017. 
 
Intervention 
fidelity:  Not 
described. 
 

Reliability: Not 
described. 

significantly 
increased adequate 
preparation from 
88.5% to 96.2% 
(P<0.0001) 
-Cancelled 
colonoscopies 
were significantly 
decreased from 
6.1% to 4.3% 
(P=0.02) in the 
intervention group  
-Patients described 
that the check-ins 
and reminders 
were assuring for 
preparation 
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Table 2 
 
Synthesis 

Evidence Based Practice Question (PICO): On a medical/surgical unit of a Baltimore medical center, does the use of a nursing bowel preparation flow sheet (for three 
months) reduce the number of cancelled, rescheduled, or repeated colonoscopies, as compared to the prior three months? 
 

Level of 
Evidence 

# of 
Studies 

Summary of Findings Overall Quality 

I 
 

1 
 

    This meta-analysis by Gkolfakis et al. (2019) described and 
compared 17 studies. The findings were described in four 
different categories:  achievement of adequate colon cleansing, 
educational interventions, preparation regimens, and other 
endpoints. Overall, achievement of adequate bowel cleansing 
was achieved in 67 percent of patients. Three total groups of 
purgative usage were described:  purgative with education, 
purgative without education, and purgative with prep regimen 
modification. No statistical significance between these three 
groups existed. However, the impact of education interventions 
to colon cleansing was assessed for both personnel 
(nurses/physicians) and patients. It was found that the groups 
that received education had a 77 percent detection of adequate 
preparation as compared to 68 percent in the non-educated 
groups. 
    Specific education interventions were also evaluated. Some 
interventions were specific to patients and others were to 
nurses. The patient interventions included counselling, written 
instructions with prep rationale, or an education booklet on 
bowel prep. The nurse interventions focused on special leaflets, 
lectures and presentations. There was no significant difference 
between educating either the patients directly or the nurses 
(Gkolfakis et al., 2019). 
    Preparation regimens that were analyzed included:  various 
purgatives, a combination of low-volume prep with adjunctive 
agents, and the effect of timing of prep administration. The 
studies that compared various purgatives along with different 
volumes of preps all found comparable or similar results. 
Regarding timing of bowel prep, split dose regimens were 
superior to same day preps (Gkolfakis et al., 2019). 

- A, the expertise is clearly evident. The search strategies are reproducible and 
well-defined. The studies are also well-defined. The overall scientific strength 
and quality of the included studies were evaluated, but not all studies had 
definitive conclusions. The literature review included thoughtful reference to 
scientific evidence. Most studies had sufficient sample size and adequate 
control, but not all. The greatest limitation in the summary of these findings was 
the variability in the data, which makes it difficult to make solid conclusions.  
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  Other findings or endpoints were described. Overall, 72% of 
the participants accepted the administered preparation. The 
preparation acceptance rate was higher among patients 
allocated to receive education compared to those without. 
About 89% of participants who received purgatives without 
educational interventions consumed an adequate amount of the 
provided preparation, compared with 98% in those who 
received education. Nine studies reported adverse events in 40 
percent of the patients. None were considered serious adverse 
events. 47 percent of the participants without educational 
intervention reported at least one adverse event compared to 35 
percent of patients with nurses’ education. The mean hospital 
stay, after preparation, with same-day 4L PEG was 8 days 
compared to 6.9 days for those with a split dose regimen 
(Gkolfakis et al., 2019). 
 

II 2 

    In the Liu et al. (2020) study, all patients baseline 
characteristics were similar between the two groups. 89 were 
designated to the education group and 101 were designated to 
the control group. The overall Boston Bowel Prep Scores 
(BBPS) and colon cleanliness scores were higher in the nurse 
educated groups. Patients in the education group had 
significantly less disturbances in sleep and significantly higher 
compliance. Additionally, they had lower rates of nausea and 
abdominal discomfort. An analysis showed that the nurse’s 
education was a critical risk factor for inadequate bowel 
preparation. 
 
 
In Murphy et al. (2015), a cluster randomized controlled trial of 
72 primary care providers at two locations were tested whether 
triggers that prospectively identify patients with potential 
delays in diagnostic evaluation for lung, colorectal, or prostate 
cancer can reduce time to follow-up for diagnostic evaluation. 
The control and intervention groups were evenly split into 36 
PCPs each. 1,256 of the 10,673 patients with abnormal findings 
were triggered as high risk for delayed evaluation. The time to 
evaluation was significantly lower in the intervention patients 
flagged by the colorectal and prostate triggers. The time to 
follow-up action was reduced by over a month in the 

-B, the results throughout this study were consistent and definitive conclusions 
were made. The sample size was sufficient as it achieved an 80 percent power at 
a 2-sided type I error of 0.05. However, a power of 90 percent would be 
preferable for generalizability of the results. The patients, investigators and 
physicians were blinded. The study achieved adequate control, in that, it 
compared an educated group versus an uneducated group. An additional factor 
to consider and to improve control in the future would be the educational level 
of the educators. The strategies used throughout were well-defined and 
produced consistent results. However, the reliability of the tool used (BBPS) 
was not described. Definitive conclusions were made, and expertise was 
evident. 
 
 
A, expertise was evident. The results were consistent, and the conclusions were 
definitive. There was a sufficient sample size and adequate control group. The 
search strategies were not well-defined, but there was sufficient, well-defined 
literature throughout the article that was consistent with the research. 
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intervention group. The trigger algorithms facilitated early 
identification of delays in care by flagging only those that 
require review. 
 

IV 1 

Nayor et al. (2019) implemented an automated time-released 
reminder program for colonoscopy. The dependent variables 
were split into three categories which included: bowel prep 
quality, colonoscopy cancellations, and patient satisfaction. The 
reminder program significantly increased adequate preparation, 
over 3-fold. A sensitivity analysis showed that the non-
intervention cohort had fewer adequately prepared 
colonoscopies. Canceled colonoscopies were significantly 
decreased in the intervention group. Additionally, female 
patients had significantly few cancellations in the intervention 
group. The average patient satisfaction score for the procedure 
was 9.6/10 and 9.1/10 for the reminder program. However, the 
baseline group did not have this data for comparison. 
 

B, it is difficult to determine if the sample size is adequate since there is no 
power analysis. This study was not blinded. The control group was created by 
those who had colonoscopies during the same time period, but who lacked a 
case request, electronic health record information, or a mobile device. This 
control group selection process could introduce bias and may not be adequate. 
Definitive conclusions were made. A Cochrane review of 8 randomized 
controlled trials that included references to scientific evidence. However, search 
strategies were not described. Results were reasonably consistent with well-
defined studies. The conclusions were fairly definitive. The expertise seems to 
be credible. 
 
 

VI 1 

    In a study by Argyropoulos et al. (2018), a performance 
improvement program using a dedicated gastrointestinal nurse 
facilitator, standardized order sets and the introduction of split 
bowel prep was evaluated. The results were broken into three 
categories which included:  quality of bowel prep, timing of 
procedure, and interventions. In the intervention group, there 
was a statistically significant increase of acceptable 
preparations (using the modified Aronchick scale) from 69.9 
percent to 78.9 percent. In the intervention group, 61 percent 
had their procedure on the expected date, 27 percent had it 1 
day late, 7 percent had it 2 days late, 3 percent had it 3 days 
late, and 2 percent had it 4 or more days later. However, 
baseline data was not collected for comparison. Each individual 
intervention was compared to determine if any single 
intervention had a greater impact on bowel prep. The 
standardized order set, the written educational materials, and 
the nurse facilitator each individually showed no statistically 
significant difference in the quality of bowel preparation. 
However, when all three were combined, then there was 
statistically significant improvement in the quality of bowel 
preparation. 
 

C, it is difficult to determine if the sample size was sufficient as a power 
analysis was not completed. The control group was also limited, as retrospective 
data were used and certain dependent variables such as timing of procedure 
were not described. Some bias may be included as well since the study was not 
blinded. It is difficult to say if definitive conclusions can be made as numerous 
interventions were used at the same time. Search strategies were undefined, and 
evidence had some inconsistencies. Expertise is not discernable. 
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System for Hierarchy of Evidence 

Level of 
Evidence 

Type of Evidence 

I (1) 
Evidence from systematic review, meta-analysis of randomized controlled trials (RCTs), or practice-guidelines 
based on systematic review of RCTs. 

II (2) Evidence obtained from well-designed RCT and/or reports of expert committees. 

III (3) Evidence obtained from well-designed controlled trials without randomization. 

IV (4) Evidence from well-designed case-control and cohort studies 

V (5) Evidence from systematic reviews of descriptive and qualitative study 

VI (6) Evidence from a single descriptive or qualitative study 

VII (7) Evidence from the opinion of authorities 
 

Rating Scale for Quality of Evidence (Newhouse) 

High (A) 

Scientific 
Consistent results with sufficient sample size, adequate control, and definitive conclusions; consistent 
recommendations based on extensive literature review that includes thoughtful reference to scientific 
evidence  

Summative Review 
Well-defined, reproducible search strategies; consistent results with sufficient numbers of well-
defined studies; criteria-based evaluation of overall scientific strength and quality of included studies; 
definitive conclusions  

Experiential Expertise is clearly evident 

Good (B) 

Scientific 
Reasonably consistent results, sufficient sample size, some control, with fairly definitive conclusions; 
reasonably consistent recommendations based on fairly comprehensive literature review that includes 
some reference to scientific evidence  

Summative Review 
Reasonably thorough and appropriate search; reasonably consistent results with sufficient numbers of 
well-defined studies; evaluation of strengths and limitations of included studies; fairly definitive 
conclusions. 

Experiential Expertise seems to be credible. 

Low Quality (C) 

Scientific Little evidence with inconsistent results, insufficient sample size, conclusions cannot be drawn 

Summative Review 
Undefined, poorly defined, or limited search strategies; insufficient evidence with inconsistent 
results; conclusions cannot be drawn  

Experiential Expertise is not discernable or is dubious  
 Newhouse, R. (2006). Examining the source for evidence-based nursing practice. JONA.Volume 36, Number 7/8, pp 337-340 
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Table 3 
 
Data Management Spreadsheet 

 

 

 

 

 

 

 

 

 

 

 

Patient Coded ID Staff Coded ID

Paper Tool Not 
Complete 

(0)

Paper Tool 
Partially 

Complete 
(1)

Paper Tool
Complete

(2)

Bowel Prep:  
GoLytely 

(0)

Bowel Prep: 
MoviPrep 

(1)

Colonscopy 
Not Complete

(0)

Colonoscopy 
Incomplete

(1)

Colonoscopy 
Complete

(2)

Patient 
Length of 

Stay
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Table 4 

Clinician and Patient Codes 

# Staff Name Coded Staff ID # Patient MRN Coded Patient ID  
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Appendix B 

 

Fig. 1. The Precaution Adoption Model 
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    Fig. 2. A Task Reminder and the Precaution Adoption Model 
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Fig. 3. Percentage of Nurses Educated Over Eight Weeks 
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Fig. 4. Percentage of Task Reminders Submitted Over Eight Weeks 
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Figure 5. Colonoscopies Adequately Completed Over Eight Weeks 
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Figure 6. Inadequate Colonoscopies Pre- and Post-Implementation 
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Figure 7. MoviPrep Versus GoLytely 
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