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Abstract 

Title:  A Multistep Educational Intervention for Successful Outpatient Colonoscopy Preparation 

in a Rural Community 

Primary Investigator:  Samantha Smythe, RN, MSN, DNP Student 

Purpose:  The purpose of this project was to increase patient knowledge related to bowel 

preparation success for screening colonoscopies.   

Methods:  Twenty-eight patients scheduled for screening colonoscopies in a rural 

gastroenterology practice consented to participate in this project.  The multi-step, interventional 

study project utilized an audiovisual educational tool with a pre/post-test design to determine 

both changes in knowledge base and any clarification that was still needed regarding the 

prescribed bowel preparation.  An investigator developed audio-visual presentation related to the 

procedure was provided. A one-on-one education session was then held to provide any 

clarification.  The bowel cleanliness was later graded by the physician during the colonoscopy 

utilizing the Boston Bowel Preparation Scale (BBPS).  A final survey was completed by 

participants to determine satisfaction with the study intervention.  Paired samples t-tests were 

computed to evaluate the pre/post-test scores with descriptive statistics computed to evaluate the 

BBPS and satisfaction survey scores.   

Results:  Over half (68%) of participants had an increase in posttest scores, demonstrating 

enhanced knowledge from the audiovisual presentation alone (p<.001).  Most (86%) of the 

BBPS total scores were five or greater, meeting the criteria associated with higher polyp 

detection rates.  Twenty-one (75%) participants reported that the intervention made the bowel 

preparation process easier.   
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Discussion:  The educational intervention in addition to the standard written instructions for 

colonoscopy bowel preparation demonstrated the potential to increase the number of successful 

outpatient screening colonoscopies.  Physician and participant feedback supported the 

sustainability of the intervention in daily practice.  

Conclusions:  The successful outcomes of this project support the need for enhanced educational 

interventions for use when instructing patients on their colonoscopy bowel preparation process.  

The data additionally promotes that the addition of enhanced educational interventions for 

patients may be effective in increasing bowel preparation success.   

Major Professor: Dr. James Whyte, IV, PhD, FAAN 
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Introduction 

       Despite recent decreases in incidence and mortality of colorectal cancer (CRC), it continues 

to be a highly prevalent disease worldwide.  With the exception of skin cancers, CRC is the third 

most common cancer diagnosed in both men and women in the United States (U.S.) (American 

Cancer Society, 2017).  It also remains the third leading cause of cancer related deaths in women 

and the second leading cause in men in the US, resulting in an estimated 50,260 deaths expected 

throughout the US just in 2017 (American Cancer Society, 2017).  Healthy People 2020 

addresses the topics of colorectal cancer deaths and the incidence of invasive colorectal cancers 

in their top health objectives for the US population.  

        The American Cancer Society (2017) estimates that there will be approximately 95,520 new 

cases of colon cancer and 39,910 cases of rectal cancer diagnosed in 2017 in the United States 

alone.  These statistics prompted Healthy People 2020 to, establish a goal of increasing the 

proportion of adults who receive a CRC screening from a men and baseline of 52.1% of adults 

aged 50 to 75 years, to a target of 70.5% (Healthy People 2020, 2017).  The National Colorectal 

Cancer Roundtable (NCCRT) which was established by the Centers for Disease Control and 

Prevention (CDC) and the American Cancer Society (ACS) in 1997, went a step farther by 

beginning an initiative to reach 80% CRC screening among appropriate populations (American 

Cancer Society, 2017).   

       Colorectal cancer typically begins in the lining of the colon or rectum as a small benign 

lesion or growth known as a polyp.  As the polyp continues to grow, the likelihood of it 

becoming cancerous increases (American Cancer Society, 2017).  Since colorectal cancer does 

not typically present with symptoms that the patient would sense, the cancer continues to grow 

silently, becoming increasingly invasive.  The disease is often advanced before a person has 
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cause for alarm that triggers them to seek medical attention. Studies have reported that an 

estimated 18% -33% of patients have poor bowel preparation with additional studies supporting 

rates approaching 50% (Davis, Hancock, Morris, Branim, Seth, Rademaker, & Arnold, 2017).  

Concerns regarding the bowel preparation process side effects, the complexity of the preparation 

causing an inability to follow instructions, older age, lower socioeconomic status, having low 

health literacy, and being a Medicaid beneficiary are a few of the causes of bowel preparation 

inadequacy identified throughout recent studies (Davis, Hancock, Morris, Branim, Seth, 

Rademaker, & Arnold, 2017).   

        The fiscal impact on healthcare of colorectal cancer cases is second to only to female breast 

cancer in the national expenditures for cancer care in 2016 (National Cancer Institute, 2017).  

Colorectal cancer expenditures in the U.S. are an estimated $15.9 billion dollars, with loss of 

productivity due to colorectal cancer deaths among adults age 20 years and older an estimated 

$10.7 billion (National Cancer Institute, 2017). The financial burden on healthcare in Florida for 

colorectal cancer alone is $78,263 per hospitalization, with the total cost of hospitalizations for 

this disease in 2014 at $858.4 million dollars (Florida Health, 2014). These statistics suggest the 

need for more effective screening for early detection. 

Purpose 

       The purpose of this project was to reduce patient knowledge difficulties related to bowel 

preparation success for screening colonoscopies.  This project utilized a focus group of patients 

in a rural Florida gastroenterology practice and outpatient surgery center.  The specific aims for 

this project were: 

1.! To increase the number of successfully completed colonoscopies based on the adequacy of 

bowel preparation. 
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2.! To create a sustainable method by which patients are educated on how to successfully 

perform the bowel preparation prescribed by the provider. 

3.! To increase patient satisfaction regarding the bowel cleansing preparation process and 

facilitate future colonoscopy preparations as required. 

Clinical Questions 

1.! What is the effect of a multistep educational intervention increase the success of bowel 

preparations in a rural population? 

2.! What is the effect of enhanced patient education of a patient’s prescribed bowel cleansing 

regimen on patient satisfaction with the preparation process of colonoscopies? 

3.! Can an educational intervention be sustainable in a small rural gastroenterology practice? 

Literature Review 

Importance of Effective Bowel Preparation for Colonoscopies and Interventions for 

Success 

        Colonoscopies are the gold standard in screening for colorectal cancer as early detection 

and removal of pre-cancerous colon polyps, mostly commonly known as adenomas, and reduce 

incidence and mortality of CRC (Guo et al., 2017).  With the sensitivity and specificity being 

highest in colonoscopies versus all other screening modalities for CRC, colonoscopies as a 

screening method can reduce the mortality rate of CRC by 70%-80% (Gaduputi et al, 2015).  It is 

the only current screening modality that can identify and efficiently remove polyps or lesions 

within the colon and rectum (Davis et al, 2017). Nonetheless, inadequate bowel preparation is an 

ongoing problem that continues to adversely impact CRC screening compliance.  Studies have 

shown that a range of approximately 18% to 33% of patients had inadequate BP (Guo et al, 
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2017; Elvas et al, 2016; Calderwood, Lai, Fix, Jacobson; Kurlander et al, 2016; Davis et al, 

2017).   

       The research regarding colonoscopy for the detection and prevention of colorectal cancer 

brings attention to a variety of intervention points aimed at increasing compliance with screening 

related to the bowel preparation (Kurlander et al, 2016; Guo et al, 2017; Elvas et al, 2016; 

Calderwood, Lai, Fix, & Jacobson, 2011; Hsu, Liang, Lin, Lee, & Chung, 2016; Davis et al, 

2017; Alvarez-Gonzalez et al, 2016; Bucci et al, 2014; Martel et al, 2015; Mohamed, Hilsden, 

Dube, & Rostom, 2016).  The major point of emphasis of studies is achieving optimal bowel 

preparation techniques for all patients.  Currently the U.S. Multi-Society Taskforce on Colorectal 

Cancer’s (U.S. MSTF) only recommendation for bowel preparation instructions given to all 

patients should be both oral and written, with no further clarification on education is provided 

(Kurlander et al, 2016).  The existing literature on bowel preparation indicates three distinct 

themes: a lack of consensus for intervention guidelines to ensure successful bowel visualization, 

patient barriers that impede bowel preparation success, and combined pharmacologic and dietary 

approaches for thorough bowel cleansing.   

 Intervention Modalities 

       Beyond determining the appropriate bowel preparation for the patient, it is not unusual for 

the healthcare provider and staff to struggle with providing accurate, clear information that 

improves patient compliance while ensuring comprehension of the importance of achieving 

optimal bowel evacuation (Elvas et al., 2016). Numerous intervention methods have been 

utilized in research studies either individually or in multiple modality combinations to enhance 

education of bowel preparation processes, with most having varied levels of success.  Study 

modalities include printed materials such as brochures and cartoon illustrations (Elvas et al, 
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2016; Kurlander et al, 2016; Guo et al, 2017; Calderwood, Lai, Fix, & Jacobson, 2011), videos 

delivered either online or in a live group setting (Kurlander et al, 2016; Guo et al, 2017), 

telephone calls by physicians the day before the procedure to review the preparation material 

delivered prior and answer questions (Kurlander et al, 2016; Guo et al, 2017, physician or nurse 

led face-to-face education (Elvas et al, 2016; Kurlander et al, 2016), social media outlets and 

smart phone applications (Guo et al, 2017). This was in conjunction with the oral and written 

instructions recommendation of the U.S. MSTF previously discussed.  In fact, only one of these 

interventions demonstrated no improvement in bowel preparation adequacy between the control 

and intervention groups.   

       In a randomized controlled trial (RCT) conducted by Calderwood, Lai, Fix, and Jacobson 

(2011), the control group was provided the facility’s standard oral and written instructions while 

the intervention group was provided the standard instructions, along with a card with 

photographs of how an optimally cleansed colon appears during a colonoscopy versus in 

suboptimal cases.  Patients were able to visualize how easily polyps may be overlooked in poorly 

bowel cleansing with an aim of reinforcing instruction compliance.  In a study of almost 1000 

participants, there was no statistical significance of bowel preparation enhancement with the 

addition of a simple picture card being added to the patient education.  This intervention study 

helped to support what the vast research literature on implementing new educational 

interventions has concluded.  Newly applied interventions should ensure patient engagement and 

more intensive methods of empowering patients to succeed in colonoscopy preparation 

(Calderwood, Lai, Fix, & Jacobson, 2011; Kurlander et al, 2016; Elvas et al, 2016; Alvarez-

Gonzales et al, 2016).  The general principles of health education include teach-back method 



SUCCESSFUL BOWEL PREPARATION FOR COLONOSCOPIES                                        9 
 
!

importance, encouraging and adequately answering any questions patients may have, and hands 

on demonstrations whenever possible (Kurlander et al, 2016).     

Patient Barriers to Successful Bowel Preparation 

       The patient population being served should be considered when selecting appropriate 

educational interventions for the bowel preparation practices.  Studies have identified that there 

are barriers beyond the educational intervention delivery systems that impact patient adherence 

to the multifaceted process of preparing for colonoscopy (Elvas et al, 2016; 

Davis et al; Alvarez-Gonzalez, 2016; Gaduputi et al, 2015; Bucci et al, 2014; Martel et al, 2015; 

Mohamed, Hilsden, Dube, & Rostom, 2016).   Educational interventions should be tailored to the 

population they serve in terms of socioeconomic status, education, insurance providers, 

comorbidities, and other individual patient factors (Alvarez-Gonzalez, 2016; Gaduputi et al, 

2015; Davis et al).  The tailoring of interventions for specific populations is essential to facilitate 

positive outcome. Health literacy is an element of populations that is often overlooked.  

       If a patient is not able to process the information they are provided in a manner that allows 

them to make informed decisions regarding their health, adherence to any recommendation is 

likely to fall short (Davis et al, 2017; Guo et al, 2017).   While oral and written instructions for 

bowel preparation are strongly recommended as a minimum intervention, caution must be used 

to ensure this information is not provided above the patient’s education level. Additionally, 

materials should avoid overly technical medical jargon.  Simplifying instruction sheets to below 

a sixth-grade reading level proved effective in at least one study, at increasing bowel preparation 

quality and significantly decreasing the number of colonoscopy cancellation rates (Davis et al, 

2017).  A low education level and socioeconomic status are independent risk factors for 

inadequate bowel preparation identified in several studies, due to a lack of self-efficacy 
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(Gaduputi et al, 2015; Davis et al, 2017; Elvas et al, 2016).  It is important that health care 

providers to always keep in mind that literacy in general has been plaguing this country for 

generations and while strides have been made to reduce this issue, it still exists (Davis et al, 

2017). 

       Co-morbidities outside of diseases of the gastrointestinal tract and their corresponding 

pharmaceutical therapies are a barrier to effectively achieving optimal bowel preparation. 

Examples highly relevant to the population within the U.S. include diabetes, hypertension with 

betablocker, calcium channel blocker and/or diuretic use, and chronic pain with opioid-induced 

constipation.  Diabetes prevalence, especially type 2 diabetes mellitus, is exceptionally high in 

the United States as childhood and adult obesity continue to plague the country at an alarming 

rate which makes it an applicable example in the majority of patient care setting.  Patients with 

type 2 diabetes often have a high prevalence of gastrointestinal dysfunction symptoms related to 

decreased gastric and intestinal motility (Elvas et al, 2017).  This decreased motility as well as 

other gastrointestinal symptoms of the disease place this population at an increased risk of colon 

cancer (Alvarez-Gonzalez et al, 2016).  Furthermore, diabetes has been identified as a risk factor 

of its own for suboptimal bowel preparation (Alvarez-Gonzalez et al, 2016; Kurlander et al, 

2016; Elvas et al, 2016; Guo et al, 2017).   

       In many studies regarding effective colonoscopy preparation, patients are asked about 

illnesses that would alter their colonoscopy, with diabetes, chronic constipation, and previous 

abdominal surgery being the most common (Elvas et al, 2017). Using the co-morbidity example 

of type 2 diabetes, the healthcare provider must consider the possibility of blood glucose 

instabilities related to the diet modifications and use of purgatives for the colon preparation 

process.  Patients may be less adherent with the diet recommendations, that can extend several 
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days out before the actual colonoscopy, as well consuming the entire prescribed preparations 

(Alvarez-Gonzalez et al, 2016).   

      Some studies have found that clear liquid or full-liquid diet is not necessary, as a low fiber 

diet on the day before their procedure was adequate (Elvas et al, 2017).  In other studies, patients 

could have low fiber diet items for three days leading up to when they must began consuming 

their preparation, and the liquid diet portion was reserved for the eight hours prior to the 

procedure start time to have ideal cleansing of the bowel (Alvarez-Gonzalez et al, 2016).  These 

patients were able to achieve optimal bowel preparation with some cases more effective than the 

twenty-four-hour liquid diet method, which may decrease their peristalsis even further (Elvas et 

al, 2017; Bucci et al, 2014; Alvarez-Gonzalez et al, 2016; Guo et al, 2017).  This is just one 

example of how bowel preparation can be tailored to fit the individuals being served to ensure 

that adherence to the bowel cleansing process is increased.                 

Pharmacologic Approaches to Successful Bowel Cleansing 

       One of the significant complaints and likely a substantial barrier to bowel preparation 

compliance relates to the required purgative consumption to fully empty the bowel of its 

contents.  The lack of patient compliance with ingesting these substances is commonly due to 

side effects during ingestion, including nausea, vomiting, abdominal cramps or pain, bloating, 

insomnia and/or sleep disturbances, weakness, fatigue, fainting, dizziness, headache, chills, 

perianal irritation, symptomatic hypoglycemia, and the additional time required to resume daily 

activities (Martel et al, 2015; Mohamed, Hilsden, Dube, & Rostom, 2016; Alvarez-Gonzalez, 

2016; Guo et al, 2017Calderwood, Lai, Fix, & Jacobson, 2011).  Though there are a variety of 

commercially prepared preparations and over the counter regimens, each is likely to have some 

of these side effects just by the mechanism of action they possess. As a result, these purgatives 
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can be difficult to tolerate for many patients, leading to avoidance of the colonoscopy procedure 

altogether.          

       The older, traditional method of consuming these products required initially that a four-liter 

container of polyethylene glycol (PEG) solution be consumed in its totality the day prior to the 

procedure.  There are now additional products that are used including sodium phosphate (NaP), 

picosulfate (PICO), and oral sodium sulfate (OSS), however many colonoscopy patients are 

familiar with the PEG solution by the brand name of GoLightly ®.   Many of the preparations 

require a large volume of fluid be consumed to fully evacuate the colon in a rapid manner and 

though there are some low-volume regimens that improve patient compliance, the adequacy of 

the bowel cleansing is not always sufficient (Martel et al, 2015; Bucci et al, 2014; Mohamed, 

Hilsden, Dube, & Rostom, 2016).   Recently however, split-dosing has become popular with 

studies being conducted to determine what type of dosing, regardless of the solution or purgative 

prescribed, is the most effective and best tolerated by patients to increase compliance and 

optimal visualization of the entire colon (Martel et al, 2015; Bucci et al, 2014; Mohamed, 

Hilsden, Dube, & Rostom, 2016).    

       Utilizing the purgative quality of the four-liter PEG solution, split-dosing makes the 

consumption method less cumbersome.  For this method, two liters are consumed the day prior 

to the colonoscopy, followed by the remaining two liters being consumed five hours prior to their 

colonoscopy start time (Mohamed, Hilsden, Dube, & Rostom, 2016).  In studies where the two 

methods of consumption were utilized for comparison of bowel preparation outcomes and patient 

tolerability, the results greatly favored the split-dosing method if the length of time, referred to as 

runway-time, between last dose of purgative and the actual procedure were at least four hours 

and preferably no longer than five to six hours (Mohamed, Hilsden, Dube, Rostom, 2016; Bucci 
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et al, 2014; Martel et al, 2015).  Numerous studies demonstrate that the split-dose provides a 

higher quality of bowel preparation due to a shorter runway-time.  The true benefit of the divided 

dosing is maintained within three hours of the last intake of purgative and it progressively 

decreases in quality after four to five hours (Bucci et al, 2014).  Fading away of bowel 

cleanliness occurs when there is greater than five hours of runway-time (Bucci et al, 2014).  

Single dose regimens taken the day prior to the procedure leave several hours past the optimal 

five-hour window for bile, fluids, and debris to accumulate again in the colon (Mohamad, 

Hilsden, Dube, & Rostom, 2016).   

       Patients have consistently reported tolerating the split-dose preparations with a willingness 

to have procedure repeated as recommended (Bucci et al, 2014; Mohamed, Hilsden, Dube, & 

Rostom, 2016; Martel et al, 2015).  In one study, participants reported that for early morning 

appointments, they would be willing to get up in the middle of the night to drink the second dose 

rather than consume a single dose the night before (Bucci et al, 2014).  Their rationale was that 

they could actually get rest between doses whereas with the single dose, the bowel evacuation 

severity prevents the ability to sleep due to the frequency of trips to the bathroom (Bucci et al, 

2014).    

Conceptual and Theoretical Framework  

      The Health Belief Model (HBM) was first developed by a group of social psychologists who 

wanted to improve the public’s use of preventative services in conjunction with the United States 

Public Health Service in the 1950’s (McEwen & Wills, 2011).  As this model has evolved, six 

components have been identified as major contributors influencing individual actions in 

preventative medical care: perceived susceptibility or one’s belief of the chances of getting a 

disease; perceived severity or one’s belief of how serious a disease and its consequences are; 
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perceived benefits or one’s belief in the efficacy of the advised action to reduce the risk or 

seriousness of disease impact; perceived barriers or one’s belief in the tangible and psychological 

costs of the advised behavior; cues to action or strategies to activate readiness; and self-efficacy 

which is the confidence in one’s ability to take action (Moattar, Roozitalab, Gholamzadeh, 

Firoozi, & Zare, 2014).  Ensuring that each of these components are effectively addressed in a 

health promotion or disease prevention intervention can increase the knowledge and participation 

of individuals in screening programs (Moattar, Roozitalab, Gholamzadeh, Firoozi, & Zare, 

2014).  It is also important to note that the six components of the HBM are not successive, rather 

are constructs that impact whether an individual will engage in a preventative health measure 

(Jones, Jensen, Scherr, Brown, Christy, & Weaver, 2015). 

          Self-efficacy plays a significant role in an individual’s ability to successfully complete the 

complex process of bowel preparation for colonoscopy procedures. Self-efficacy is described as 

one’s confidence in their ability to successfully perform an action (McEwen & Wills, 2011).   

Perceived barriers can be negatively impacted by a lack of self-efficacy whereas positive self-

efficacy can overcome perceived barriers a patient may fear.  While this component is not of 

greater value than the others in the HBM for promotion of screening colonoscopies, it was one of 

the guiding components for this research projects educational intervention in addition to 

perceived barriers that may impact procedure compliance.  The remaining four components were 

previously addressed prior to study participants being recruited for this study as discussed in the 

following methodology section.       

Methodology and Implementation 

     The aims of this interventional study project, utilizing a pre/post-test design, included: (1) 

increase the number of successfully completed colonoscopies based on the adequacy of bowel 
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preparation, (2) create a sustainable method by which patients are educated on how to 

successfully perform the bowel preparation prescribed by the provider, and (3) increase patient 

satisfaction regarding the bowel cleansing preparation process and facilitate future colonoscopy 

preparations as required.        

Sample and Setting 

      Recruitment for this project was conducted at a gastroenterology practice in rural North 

Florida.  The facility has two full-time physicians and one full-time advanced practice nurse 

practitioner serving patients age 18 and older from five rural surrounding counties. This practice 

setting schedules an estimated twenty or more colonoscopies per week therefore an estimated 

minimum sample size of fifty participants was selected.  The pre-test, educational intervention, 

post-test, and one-on -one session with the investigator were all conducted at the 

gastroenterology practice.  The final study components including the bowel cleanliness grading 

and the patient satisfaction survey transpired at an outpatient surgery center, owned by the 

gastroenterology practice physicians, located in the same rural town.   

     Participants included all female and male patients of the practice who were scheduled for a 

screening colonoscopy only during the study timeframe.  Inclusion criteria included patients 40 

years of age and older, of any race/ethnicity that met the eligibility requirements for their 

procedure to be performed at an outpatient surgery center.        

Instruments and Tools 

     A pre-test assessment consisting of twelve questions was created by the researcher to assess 

the participants basic knowledge regarding key components of the bowel preparation process 

prior to the educational intervention administration.  This same instrument was utilized as a post-

test assessment once the participant had completed the audiovisual presentation.  After the 
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researcher graded the post-test, any incorrect answers were discussed along with any additional 

questions the participant had in a one-on-one counselling session to ensure clarification was 

achieved. Scoring of the pre-test and post-test assessment was based on percentage correct only.  

The five-minute audiovisual presentation was comprised of detailed bowel preparation 

instructions specific to the prescribed regimen the physician assigned the patient.  The 

gastroenterology practice utilizes two preparation types therefore two separate videos were 

created accordingly. 

       Bowel cleanliness was rated utilizing the Boston Bowel Preparation Scale (BBPS) as this 

tool has been validated and proven reliable in previous bowel preparation studies (American 

Society of Gastrointestinal Endoscopy, 2014).  The BBPS is a four-point scoring system that is 

applied to each of the three regions of the colon.  This was assessed by the physician performing 

the colonoscopy procedure only once per participant.  The range of possible is 0-9 after the 

segment scores are summed.  In a final assessment of the educational intervention, a patient 

satisfaction survey regarding only the bowel preparation education and process was administered 

to identify if the project methods increased satisfaction. 

Intervention and Data Collection 

      Following approval from the Florida State University Institutional Review Board, the project 

implementation began.  Prior to the beginning of recruitment, three facility staff members as well 

as the physicians and advanced registered nurse practitioners (ARNP) were trained on the 

purpose of the study, ensuring full comprehension of study activities that participants would 

experience, and the recruitment process. The training process consisted of three sessions to 

establish confidence and sufficient expertise attainment prior to approaching patients.  Additional 

meetings were held as needed or per staff requests. All staff were provided the researcher’s 
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telephone number should questions arise throughout the course of the study.  Once staff were 

adequately trained, recruitment and participant recruitment began.   

     Direct recruitment of participants began during the patient’s appointment when a screening 

colonoscopy was ordered.   The ordering provider notified one of the trained recruitment staff of 

the patient’s order at the end of the office visit.  The staff member then provided the study flier to 

the patient and provided a brief verbal overview of the study that included the study aims, the 

estimated amount of additional patient time it would take to participate, what participation 

involved (e.g. pre-post-test, bowel preparation video with brief question and answer session with 

researcher, and post-colonoscopy survey), and risks and benefits.  The patient was also notified 

that should they chose to participate, the educational intervention will be scheduled and 

conducted at the gastroenterology office.  Once an individual agreed to participate in the study 

the staff member provided a written informed consent to be completed, outlining the project 

expectations, risks, and benefits.   

     A consultation room at the gastroenterology practice was strictly designated for 

administration of the pre- and post-test examinations, video education session, and the one-on-

one discussion education reinforcement session.   The study appointment began with the 

participant being provided the pre-test assessment to determine baseline knowledge of the bowel 

preparation process they had been prescribed.  This assessment was twelve questions and 

consisted of multiple choice and true or false answers.  Upon completion of the pre-test the 

patient remained in the consultation room to view the five-minute education video for their 

specific bowel preparation procedure.  Immediately following the video, the post-test was 

administered to re-evaluate the comprehension of vital components to the preparation process.  

Once the post-test was graded to identify any knowledge deficits that continued to exist, the 
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researcher discussed the correct answer with the participant and answered any additional 

questions that the participant still had.  

     The final study components transpired at the outpatient surgery center the day of the 

participant’s screening colonoscopy procedure.  The surgical technicians were provided a list of 

study participants the morning of the patient’s procedure by the researcher.  The evaluation of 

the bowel preparation effectiveness, utilizing the Boston Bowel Preparation Scale (BBPS), was 

determined by the physician performing the colonoscopy during the participant’s procedure.  The 

BBPS rating form was provided to all physicians by the surgical technician in the procedure 

room immediately prior to the procedure start so that the bowel preparation can be graded 

simultaneously with the procedure.  This is to prevent any skewed results that may occur with 

memory recall scoring.  Additionally, the bowel preparation process patient satisfaction survey 

was provided and collected by the post-anesthesia care unit nursing staff, post-colonoscopy, prior 

to the participant being discharged to home.  Participants included female and male patients of 

the practice who were scheduled for a screening colonoscopy only, between October 2018 and 

December 2018, who elected to participate.  Data was collected between October 2018 and 

January 2019 due to scheduling of the colonoscopy procedures.  

Analysis 

     The data were analyzed using the Statistically Package for the Social Sciences (SPSS) 

software version 22.0.  The Boston Bowel Preparation Scale to assign a total bowel score to each 

participant was analyzed utilizing descriptive statistics.  The pre- and post-test examination data 

gathered to evaluate changes in participant understanding of the bowel preparation process was 

analyzed by paired sample t-tests utilizing percentage correct.  Data collected from the patient 
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satisfaction with intervention regarding the bowel preparation process was analyzed utilizing 

descriptive statistics.   

Results 

Findings 

     A total of 28 patients consented to participate in this project.  There was a statistically 

significant increase in pre- and post-tests scores indicating enhanced knowledge was obtained 

through the use of the educational intervention method (p<.001) (Table 1).  More than half 

(68%) of post-test scores demonstrated an increase in bowel preparation process knowledge after 

the educational video alone.  Utilizing a paired t-test, each individual question was then analyzed 

to identify where knowledge increased.  The statistically significant increases in knowledge by 

individual question were identified in five vital aspects of bowel preparation: (1) allowable items 

on clear liquid diet; (2) specific liquid colors to avoid during clear liquid diet for colonoscopy 

preparation; (3) effectively completing preparation medications if nausea and/or vomiting 

occurring during the administration process; (4) appropriate method of administering the 

prescribed bowel preparation medications with regards to amounts and timeframes; and (5) 

management of incomplete bowel cleansing after preparation consumption.   
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Table-1: Comparison of Pre/post-test Scores 

Item Pretest Mean/SD Post Test 

Mean/SD 

T score Level of 

significance (2-

tailed) 

1 0.39/ 0.50 0.79/ 0.42 -4.180 0.000** 

2 0.61/ 0.50 0.54/ 0.51 0.701 0.490 

3 0.43/ 0.50 0.36/ 0.49 0.570 0.573 

4 0.14/ 0.36 0.11/ 0.31 0.441 0.663 

5 0.46/ 0.51 0.89/ 0.31 -4.500 0.000** 

6 0.64/ 0.49 0.64/ 0.49 0.000 1.000 

7 0.14/ 0.36 0.03/ 0.19 1.362 0.184 

8 0.71/ 0.46 0.61/ 0.50 1.362 0.184 

9 0.39/ 0.50 0.93/ 0.26 -5.582 0.000** 

10 0.36/ 0.49 0.86/ 0.36 -4.583 0.000** 

11 0.00/ 0.00 0.00/ 0.00   

12 0.43/ 0.50 0.39/ 0.50 0.328 0.745 

13 0.46/ 0.51 0.79/ 0.42 -2.540 0.017* 

Scale Total 5.18/ 2.14 6.93/ 1.92 -4.521 0.000** 

*p<.05. ** p<.001 

 

Study Aim 1: To increase the number of successfully completed colonoscopies based on the 

adequacy of bowel preparation. 

     The BBPS tool was utilized to assess the quality of the bowel preparation for each participant.  

The scoring range is 0-9 after the segment scores are summed. Utilizing descriptive statistics, the 

BBPS total scores were analyzed with results demonstrating that twenty-four (86%) of the 

colonoscopy BBPS scores were 5 or greater (Table 2).  Of those total scores that were less than a 

5, three participants were scored at a BBPS total score of 4 and one participant was scored as a 3.  

There were no total BBPS scores below the score of 3 in the colonoscopies performed for this 

project.  A Pearson’s correlation test was performed to determine whether there was a correlation 

between pre- and post-test knowledge and the BBPS scores in which no correlation was 

identified.   
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Table-2: BBPS Scores  

LOCATION/SCALE RANGE MEAN/SD 

ASCENDING COLON 1.00 – 3.00 2.36/ 0.73 
TRANSVERSE COLON 1.00 – 3.00 2.32/ 0.72 
DESCENDING COLON 1.00 – 3.00  2.21/ 0.69 
TOTAL BBPS SCORE 3.00 – 9.00 6.89/ 1.73 

 

Study Aim 2:  To create a sustainable method by which patients are educated on how to 

successfully perform the bowel preparation prescribed by the provider. 

     Upon completion of all participant colonoscopies, the researcher met individually with both 

participating physicians of the gastroenterology office who performed the colonoscopies.  Both 

physicians reported independently that participants remarked on how beneficial they believed the 

intervention was when it came time to begin their bowel preparation.  They reported that that 

knowledge they acquired from the intervention session, in conjunction with the written 

instructions provided by the office staff, allowed them to have better understanding of each 

preparation step.  The physicians reported that participants felt they understood both the dietary 

restrictions and the medication process after the intervention more than they would have with 

written instructions alone.   

     The physicians each reported that there was a noticeable, sudden increase in the quality bowel 

preparation cleanliness in those cases who participated versus those who had only received 

written instructions.  They reported that this included previous patients as a comparison over the 

last ten years when the practice moved to the current two prescribed bowel preparations used 

today and not just during the study timeframe.  The unprovoked patient comments in conjunction 

with both physician’s certainty that the participants had better bowel preparation than those who 

had not participated in the project, reportedly compelled both physicians to agree that the 

intervention was successful.   
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     When discussing the sustainability of the audiovisual intervention, both participating 

physicians expressed a strong desire to implement this new teaching tool for patients being 

scheduled for both screening and diagnostic colonoscopies.  The implementation strategy 

presented by the physicians included loading the videos into the existing patient kiosk tablets 

within each patient examination room as an addition to the health promotion videos currently 

offered.  Due to already having the system in place at the facility, the physicians felt this would 

also be a cost-effective method for improving patient outcomes.  The provider would start the 

video at the end of their patient visit to promote patient attention to the material as they felt this 

would emphasize importance of the material.  They also noted that patients would have the 

opportunity to watch the video repeatedly if needed without consuming additional staff time that 

is already limited.  Once the video was viewed, written bowel preparation instructions would be 

provided to the patient by staff and questions would be answered at that time.   

Study Aim 3: To increase patient satisfaction regarding the bowel cleansing preparation 

process and facilitate future colonoscopy preparations as required. 

     Answer choices were in a Likert-scale format with a score of (1) being either not helpful at all 

or very unsatisfied and (5) being extremely helpful or very satisfied, depending on the question. 

A total of eight questions were answered by each participant without missing data.  The scores 

were then analyzed utilizing descriptive statistics. The maximum possible score was 40 with a 

minimum possible score of 8.  Fourteen (50%) of the participants responded with a total score of 

40 and the mean score was 39.5 with a standard deviation of 4.63.  Seventeen (61%) participants 

reported on the survey that they felt the addition of this educational program was “extremely 

helpful” in understanding their bowel preparation instruction, with ten (36%) of the remaining 

participants reporting it as “very helpful.”  Twenty-three (82%) participants answered “very 
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likely” when asked if they would participate again if the intervention was available for their next 

colonoscopy.  Twenty-one (75%) participants answered “a great deal” when asked if they felt the 

educational intervention made the bowel preparation process easier.   

 

Discussion 

     There were three general aims for this project:  (1) to increase the number of successfully 

completed colonoscopies based on the adequacy of the bowel preparation; (2) to create a 

sustainable method by which patients are educated on how to successfully perform the bowel 

preparation prescribed by the provider; and (3) To increase patient satisfaction regarding the 

bowel cleansing preparation process and facilitate future colonoscopy preparations as required.  

A total of 28 participants who were scheduled for screening colonoscopies between October 

2018 and December 2018 at one gastroenterology practice were provided the educational 

intervention.  This was in addition to the standard practice of providing written bowel 

preparation instructions.   

     The Boston Bowel Preparation Scale (BBPS) was developed to increase inter-rater reliability 

in the bowel preparation quality rating, while also preserving the ability to distinguish bowel 

cleanliness in an objective manner rather than utilizing subjective terms such as “excellent,” 

“fair,” or “poor,” (Lai, Calderwood, Doros, Fix, & Jacobson, 2009).   It is considered a highly 

reliable and validated tool for use in assessing bowel cleanliness specifically during the 

colonoscopy procedure.  Colonoscopies with a BBPS total score of five or greater compared to 

less than five were associated with higher polyp detection rates according to previous validation 

studies of the BBPS (Calderwood, Lai, Fix, & Jacobson, 2011). The majority of participant 
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bowel preparations (86%) were given a total BBPS score of 5 or greater by the physicians 

performing the colonoscopy.   

     Only four participants did not meet the BBPS target range, with three participants scoring a 

total score of 4 and one participant scoring a total of 3.  Previous studies have reported that an 

estimated 18% -33% of patients have poor bowel preparation with additional studies supporting 

rates approaching 50% (Davis, Hancock, Morris, Branim, Seth, Rademaker, & Arnold, 2017).   

Only 14% of this project’s participants bowel preparations remained inadequate after 

implementation of the educational intervention, which is markedly below previous study 

findings.  A variety of factors may impact bowel preparation including co-morbidities outside of 

diseases of the gastrointestinal tract and their corresponding pharmaceutical therapies.  

Additionally, a low education level and socioeconomic status are independent risk factors for 

inadequate bowel preparation identified in several studies, due to a lack of self-efficacy 

(Gaduputi et al, 2015; Davis et al, 2017; Elvas et al, 2016).   The Pearson’s correlation computed 

during data analysis determined there was no correlation between the educational video pre- and 

post-test scores and the BBPS scores.  Therefore, it is unknown whether any of the above factors 

may have impacted participant bowel preparation outcomes within this project.   

     Sustainability of the educational intervention was unanimously supported by both 

participating physicians for both screening and diagnostic colonoscopies performed in their 

practice.  The providers independently reported to the investigator, after the project concluded, 

their plans for implementing the educational video with a question and answer session into their 

daily practice setting.  Implementation via the existing video kiosks in each patient examination 

room was explained as not only being cost-effective but would increase the amount of time staff 
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were able to spend answering remaining questions after the video was viewed.  The researcher 

created the video specifically tailored to the existing written instructions provided to patients by 

this particular practice, which were created largely by the participating physicians using their 

years of colonoscopy experience. This not only increased the physician’s satisfaction with the 

video content but allows for the instrument to be immediately uploaded to the kiosks without 

additional costs of editing or needing to be re-filming to fit their specific practices.  Both 

physicians also deemed that the results they witnessed via the grading of bowel cleanliness and 

in unsolicited patient feedback, supported any implementation expenditures, as a means of 

reducing missed opportunities for preventing and detecting colorectal cancer.   

     The patient satisfaction survey data analysis demonstrated that overall participants felt the 

intervention was beneficial in aiding them during their bowel preparation process.   The majority 

of participants (82%) expressed through the survey that they would participate in the educational 

intervention again if it was available at their next colonoscopy.  Considering that there was 

additional 15-20 or more minutes of time required for participation in this project depending on 

the amount clarification the participant needed in the one-on-one session, agreeing to participate 

again is significant.  Also of significance is that twenty-one (75%) participants answered “a great 

deal” when asked if they felt the educational intervention made the bowel preparation process 

easier.  The bowel preparation process is reported by most patients to be complex and 

uncomfortable.  Increasing patient satisfaction with any aspect of this process aids in increasing 

compliance with not only the bowel preparation, but in repeating the procedure in the future for 

health maintenance and promotion. 
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      In conclusion, self-efficacy plays a significant role in an individual’s ability to successfully 

complete the complex process of bowel preparation for colonoscopy procedures. Self-efficacy is 

described as one’s confidence in their ability to successfully perform an action (McEwen & 

Wills, 2011).   Empowering patients with the knowledge they need to effectively execute the 

bowel preparation required for colonoscopies is vital.  Providing written instructions alone is 

rarely sufficient, however it is commonly used.   

Limitations 

     There are several limitations to this project that could impact the findings.  The project did not 

include a control group to compare whether utilization of an audiovisual presentation and live 

discussion versus the written instructions only method improved outcomes.  Demographic data 

was also not collected from participants.  Both educational level and socioeconomic status have 

been factors found to affect the quality of bowel preparation (Gaduputi et al., 2015).   

     Generalizability of the findings was impacted by several limitations as well.  Data may have 

been skewed due selection bias related to the non-random convenience sampling method from a 

single office in rural Northeast Florida.  A larger sample size would also be needed to establish 

more definitive findings regarding the intervention itself, as the sample size of 28 participants in 

this project provides limited data.  Individuals were only recruited if they were scheduled for a 

screening colonoscopy, excluding any individuals scheduled for a diagnostic colonoscopy.  This 

limited the amount of available potential participants while also excluding a large portion of 

individuals performing their first colonoscopy bowel preparation.  During or prior to the project, 

it was not determined whether a participant had prior experience with the colonoscopy bowel 

preparation process.  Those participants whom were not bowel-preparation naïve possessed prior 

knowledge of the preparation process and therefore could have skewed the pre- and post-test as 
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well as the BBPS data.  Finally, there are additional factors that were not taken into consideration 

in the data collection and analysis that could have impacted the bowel preparation effectiveness, 

such as comorbidities such as diabetes as well as medications, potentially skewing the BBPS 

findings. 

Implications 

     The success of this project further endorses the need for enhanced educational interventions 

for use when instructing patients on their colonoscopy bowel preparation process.  In fact, the 

favorable outcomes demonstrated in this project suggest that the addition of enhanced 

educational interventions for patients may be effective in increasing bowel preparation success.  

Gastroenterology practices must tailor the method in which they provide their bowel preparation 

instruction to the population they serve.  Educational videos such as the one utilized in this 

project have the potential to increase patient compliance, satisfaction, and outcomes.  Providing 

written instructions alone is rarely sufficient, however it is commonly used.  Further research is 

needed to identify methods of educating patients on the bowel preparation process in various 

populations to ensure patient engagement in learning is achieved. 
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