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      Colonoscopy is the only screening test that allows for direct visu-

alization of the entire colon and removal of polyps. Poor bowel 

preparation limits the diagnostic accuracy of colonoscopy, lower-

ing rates of cecal intubation and adenoma detection ( 1–3 ). Th us, 

adequate bowel cleansing serves to avoid the risk associated with 

repeat colonoscopies. Split-dose bowel preparation with poly-

ethylene glycol (PEG) has emerged as the preferred regimen for 

purgative dosing ( 4 ). Medical and socioeconomic factors contrib-

ute to the risk of poor preparation, including history of diabetes, 

cirrhosis, dementia, colonic resection, and spinal cord injury ( 5 ). 

Medicaid status, interpreter requirement, and being unmarried 

are some of the social factors linked with poor bowel preparation 

( 6,7 ). Furthermore, a complex relationship between these socioec-

onomic factors, poor health literacy, and low patient participation 

in health care may decrease the likelihood of adequate prepara-

tion ( 6–8 ). Previous studies that examine the eff ect of educational 

material on the quality of bowel preparation have not focused on 

populations with high-risk socioeconomic barriers to health care.

  Bellevue Hospital Center is a New York City public hospital that 

serves a high proportion of uninsured, underinsured, Medicaid 

patients and non-English speakers. Data collected on patients pre-

senting to our suite show that ~46% have limited English profi -

ciency, 29% are uninsured, and 32% have Medicaid. Th e primary 

languages spoken in our hospital other than English include Span-

ish and Chinese Mandarin. Review of our data showed that nearly 

35% of our patients who undergo colonoscopy have an inadequate 

bowel preparation requiring repeat procedures. Improving bowel 

preparation in this setting is a challenge; however, we utilized ele-

ments of the Plan Do Study Act (PDSA) cycle to characterize the 

eff ect of split-dose preparation and the use of a multi-language 

educational booklet on bowel cleanliness in our high-risk patient 

population.

  Th e PDSA cycle is a structure for testing changes to improve qual-

ity. Th e steps involve planning a test or observation (Plan), testing 

it out (Do), analyzing the data (Study), and making changes based 

on lessons learned (Act). We used a modifi ed version of an educa-

tional booklet that was originally developed by Spiegel  et al.  ( 9 ) at 

UCLA. Th is quality improvement project tested the implementation 

of a split-dose preparation and multi-language educational booklet 

on outpatients from January to December 2014. Th e study popu-

lation included all outpatients undergoing colonoscopy, including 

procedures aborted because of inadequate preparation. Inpatients, 

unknown prep quality, and procedures aborted for reasons not 

related to the preparation were excluded from the analysis.

  Data were retrospectively and prospectively collected in monthly 

“snapshots” and included indication, extent reached, and prepa-

ration quality. An adequate preparation was defi ned as a Boston 

Bowel Preparation Score (BBPS) score of ≥6 with minimum of 2 

in each segment or an Aronchick score of “good” or “excellent.” 

 χ  2 - testing was performed to evaluate for diff erences in preparation 

quality before and aft er cycles 1 and 2. Logistic regression analysis 

was performed with the stats package in R (v3.2.0, Bell Laboratories, 

Murray Hill, NJ), using prep dosing (single vs. split) and booklet 

use as independent categorical variables on the outcome variable 

of prep adequacy.

  Cycle 1: In January 2014, split-dose bowel preparation with 4 l of 

PEG and bisacodyl (20 mg) was initiated. Th e standard multilin-

gual nurse teaching instructions were revised to include descrip-

tions of the split-dose preparation. Within the endoscopy suite, the 

BBPS was implemented to quantify bowel preparation across all 

procedures to minimize bias. Prior to implementation of the BBPS 

score, our endoscopy staff  quantifi ed bowel preparations using the 

Aronchick scale. Faculty and trainees were given a brief lecture on 

the BBPS scoring system prior to initiation of the intervention.

  Cycle 2: Aft er reviewing results from cycle 1, in August 2014, 

a multi-language educational booklet utilizing a visual aid was 

implemented ( Figure 1 ). Th e booklets were professionally trans-

lated to Spanish and Chinese, as these languages are the two most 

commonly spoken languages in our hospital other than English. 

Booklets were then distributed to the clinics, and the nursing 

staff  was instructed to distribute the booklets during the standard 

teaching provided to the patients. Th e nurses reviewed the booklet 

with the use of a certifi ed medical translator for patients who did 

not speak English, Spanish, or Chinese. Feedback from the nurs-

ing staff  demonstrated a positive impact of the visual aids for this 

subset of patients.
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  A total of 1,548 outpatients were analyzed; the rate of adequate 

preparation was 65.5% ( Figure 2 ) in pre-intervention data from 

October 2013 to December 2013. A total of 1,131 patients were 

analyzed post intervention. Th e rate of adequate preparation aft er 

cycle 1 signifi cantly improved to 81.5% ( P <0.00001). During imple-

mentation of intervention 2, we noted that 54% of the patients 

referred from non-Gastroenterology clinics did not receive the 

novel educational booklet because of a system error. To determine 

the impact of the booklet on preparation quality, we performed 

subgroup analysis comparing the two groups. Th e rate of adequate 

preparation improved to 85.6% across all the patients inclusive of 

the booklet and no booklet groups. Th e rate of adequate prepara-

tion in the “booklet” group was 93.7% compared with 85.9% in the 

“no booklet” group ( P =0.025) ( Figure 2 ).

  Aft er adjusting for the use of split-dose prep, the odds ratio of 

adequate prep was 2.66 for multi-language booklet (confi dence 

interval 1.40, 5.74). According to our logistic regression, the prob-

ability of adequate prep using the booklet alone increased (84% vs. 

67%), than that using split-dose prep alone (85% vs. 67%), and that 

using both booklet and split-dose prep together (94% vs. 67%).

  Utilizing the PDSA cycle for quality improvement, we found that 

a multi-language educational booklet implemented alongside split-

dose bowel preparation and nurse teaching further improved qual-

ity of bowel preparation in our high-risk patient population. We 

have specifi cally focused on educational interventions in a diverse 

predominantly underinsured and Medicaid population with a high 

proportion of non-English speakers, as these socioeconomic fac-

tors have been two of the most strongly associated with poor qual-

ity bowel preparation ( 6,7 ). In our population, these interventions 

had a signifi cant impact. Th is may ultimately help reduce health-

care costs and increase patient safety given that poor preparation is 

associated with a 12–22% increase in colonoscopy costs ( 2 ).

  Our results demonstrate how utilization of the PDSA cycle 

allowed us to improve the quality of our bowel preparation in a 

high-risk population in a standardized manner. We recognized 

that there was a problem as we only had a 65% adequate bowel 

preparation rate. Given our limited resources and high percentage 

of repeat procedures, we designed a simple solution utilizing split-

dose preparation and a novel booklet, which we believed would 

improve our bowel preparation, suite utilization, and decrease 

costs. Using the data from this study, we have acted to implement 

the interventions in other settings of our institution. Since this 

analysis, the multi-language novel educational booklet has been 

distributed to all referral clinics. Future plans also include imple-

menting the split-dose PEG preparation and booklet in the inpa-

tient setting.
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 Figure 1 .         Patient educational booklets. ( a ) Booklet sample in English discussing the appropriate diet and how to measure whether the prep is working. ( b ) 

Booklet sample in Spanish giving instructions for the day of the exam.
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 Figure 2 .     Pooled rates of adequate bowel preparation pre- and post imple-

mentation of a split prep (cycle 1) and the booklet (cycle 2).  *Percentages 

also include the patients who did not receive the booklet. **Percentages 

listed include only patients who received the booklet and split-dose prep.
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