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Abstract 

Title: The Association of a Colorectal Cancer Screening Patient Navigation Program with 

Adherence to Timely Surveillance Colonoscopies 

Imarhia Enogieru BA, Julian Mitton MD, Janet J. Ho MD, Jeffrey M. Ashburner PhD, MPH, Wei 

He MS, Sanja Percac-Lima MD, PhD 

Purpose: Reduction in incidence and mortality of colorectal cancer (CRC) has been attributed to 

colonoscopy for detection and removal of precursor lesions/polyps. Post-polypectomy patients 

are often at higher risk of developing cancer and require follow-up surveillance colonoscopy 

(FSC). Patient navigation (PN) has been effective in improving screening in low income and 

minority populations; however, the literature is scarce on its effect on timely FSC. Our 

objectives were to compare the proportions of timely FSCs in patients who had received PN for 

initial colonoscopy to patients without PN and to identify reasons for non-adherence with FSC 

in underserved populations. 

Methods: In this retrospective, matched cohort study, we reviewed the charts of Massachusetts 

General Hospital (MGH) Chelsea health center primary care patients who received PN at their 

initial colonoscopy between 2010-2011 and had abnormal finding requiring surveillance. These 

patients were matched in a 1:3 ratio by age, gender, race, language and CRC risk category to 

patients with an abnormal colonoscopy during the same period who required FSC, but were not 

navigated. The primary outcome was proportion of timely FSC, defined as colonoscopy 

completed within six months of the recommended date based on the CRC risk score, in 

navigated vs. non-navigated group. We used a chi-square test for unadjusted comparison and 

multivariable logistic regression with adjustment for health insurance, education and prior 

number of annual visits. Our secondary outcome were reasons for non-adherence to timely 

completion of FSC. 

Results: Among 216 patients, 34 (55%) who received PN, completed a timely FSC compared to 

82 (53%) in the control group (p=0.881). After adjusting for insurance, education, language and 

number of annual primary care visits, patients who received PN had similar odds (AOR=1.209, 

95% CI 0.622-2.349) of completing a timely surveillance when compared to those who did not 
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receive PN. The reasons for non-adherence with timely FSC were related to patients’ issues: 

declined, moved/traveled, co-morbidities and death. System and provider barriers included: 

patient referred but scheduling issues, provider miscommunication and delayed referral.  

Conclusions: Navigation in underserved patients for initial colonoscopy did not improve odds 

of timely FSC. Understanding the multiple reasons for non-adherence could guide future 

initiatives to improve FSC rates in this population. 
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Glossary of abbreviations 

 

Colorectal cancer (CRC) 
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Introduction 

Colorectal cancer (CRC) is the second leading cause of cancer-related deaths in the 

United States. (1-2) Reduction in incidence and mortality of CRC has been attributed to the use of 

screening, (3-4) particularly colonoscopy to detect invasive disease early and remove precursor 

lesions and polyps. (5-8) 

Patients who are post-polypectomy are at higher risk of developing cancer and require 

follow-up surveillance colonoscopy (FSC). (4,9-10) Recommended surveillance interval is 

determined by risk stratification based on number, size and histology of polyps and determines 

surveillance intervals. (4,9-10) Non-adherence to recommended surveillance contributes to 

metachronous cancer development and interval colorectal cancer. (11,31) Additionally, in patients 

with fair or poor bowel preparation for colonoscopy, rates of missed adenomas and advanced 

adenomas are 42% and 27%, respectively. (12) Inadequate bowel preparation is a risk factor of 

recurrent high-risk polyps and interval cancers. (13-14, 17) Depending on preparation quality and 

initial colonoscopy results, current guidelines recommend repeat colonoscopy in 1 to 5 years. (4)  

Despite the effectiveness of screening, there is a disproportionate burden of CRC 

incidence and mortality in minority and low-income populations. (3, 7, 18-19) Patient navigation 

(PN), one of the effective interventions to improve screening in underserved populations, (20-23, 32-

35) might reduce these inequalities. Navigators explore patients’ barriers to CRC screening and 

provide solutions including patient education, instruction about bowel preparation, scheduling 

and reminding patients about appointments, interpreting and sometimes accompanying 

patients to have a colonoscopy. (20-26,32-35) These strategies have improved rates of screening 

colonoscopies in minority and low-income populations. (20-23, 32-35) However, there is scarce data 

in the literature about adherence and timeliness of recommended FSC after inadequate 

preparation or abnormal finding in patients who were navigated for initial colonoscopy. (27-28) 

The objective of this study is to compare the rates of timely follow-up surveillance 

colonoscopy between patients who received patient navigation for initial colonoscopy and those 

who did not receive patient navigation. Our secondary objective is to identify reasons for non-

adherence with FSC in this population.  
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Student Role 

With my mentor Dr. Percac-Lima, I designed the abstraction tool for chart review for both 

quantitative and qualitative part of the study. Wei He provided the list of patients from the 

navigation program and matched these patients to patients without navigation at initial 

colonoscopy. I completed the chart review for all 216 patients included in this study and 

provided a dataset for statistical analysis that was completed by Drs. Mitton, Ho and 

Ashburner. I also performed additional in-depth review of 100 patients who did not have 

timely FSC to understand the reasons for non-adherence. With Dr. Percac-Lima and Ashburner, 

I did the qualitative data analyses.  

I completed the literature review, and designed our poster titled “Reasons for Non-

Adherence with Recommended Surveillance Colonoscopy in Community Health Center 

Patients.” I presented this poster at: 

1. New England Regional Society General Internal Medicine Conference, Boston, MA   

March 10, 2017  

2. 102nd Annual American Medical Women’s Association Annual Meeting, San Francisco, 

CA April 1, 2017 

3. Annual Soma Weiss Medical and Dental Student Research, Boston, MA March 16, 2017 

4. Massachusetts General Hospital Chelsea Health Center Community Research Day, 

Chelsea, MA October 13, 2017 

I drafted the whole manuscript, except part of Methods/Results section related to 

quantitative analyses. The manuscript was reviewed and edited by Drs. Mitton, Ho, Ashburner 

and Percac-Lima. 
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Methods 

This retrospective, matched cohort study was conducted in the Massachusetts General 

Hospital (MGH) academic primary care network. The MGH/Partners Institutional Review 

Board approved this study and waived the need for informed consent.  

Creation of Cohort  

Using the MGH Chelsea health center CRC screening patient navigation database, we 

identified patients 50 to 74 years old who received PN at time of an initial colonoscopy between 

January 1, 2010 and December 31, 2011, and had abnormal findings requiring FSC. We matched 

these patients in a 1:3 ratio by age, gender, race (white or non-white), CRC risk category (low, 

moderate, high/incomplete), and language (non-English or English) with patients at other MGH 

practices or healthcare centers who had an abnormal initial colonoscopy requiring a FSC during 

the same period but did not receive PN. Patients who had history of inflammatory bowel 

disease and colorectal cancer were excluded from the study. Duration of patient follow-up for 

this cohort continued through July 1, 2017 with chart abstraction completed August 22, 2017 to 

allow for capture of a 5-year follow-up period.   

Patient measures 

Patient demographics were collected from administrative databases and included age, 

gender, race (white or non-white), primary language (English or non-English), health insurance 

(Medicaid/ self-pay or other), education (high school completion or not), and number of 

primary care clinic visits per year. We also recorded a patient’s date of initial colonoscopy and 

date of FSC.  

Colorectal Cancer Risk Score  

Colorectal cancer risk was scored using a tool based on risk factors identified by the 

American College of Gastroenterology guidelines4 through review of electronic medical records 

including progress notes, colonoscopy reports, and gastroenterology consult letters. Factors 

included: adequacy of bowel preparation, number, type and size of polyps detected, and 

gastroenterology recommendations for follow-up time interval.  These factors were combined 

into a single CRC risk score with three categories correlating to an appropriate time for follow-
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up (‘high’ = 1 year, ‘moderate’ = 3 years, ‘low’ = 5 years). Patients with inadequate bowel 

preparation were classified as high risk, requiring a 1-year follow-up.  

Chart abstraction 

Two authors separately performed additional in-depth review of medical records of all 

patients who did not receive timely FSC, to explore possible reasons for non-adherence with 

recommended FSC. The authors met weekly to compare the data and reach the consensus.  

Chart abstraction ended August 22, 2017 to allow for >5-year follow-up. 

Outcomes 

Our primary outcome is timely FSC, defined as surveillance colonoscopy completed 

within six months of the recommended date based on the CRC risk score. Our secondary 

outcome includes reasons for non-adherence to timely completion of FSC. 

Statistical Analysis 

We compared demographic characteristics by patient navigation (PN) using parametric 

and non-parametric tests based on variable distribution. We used a chi-square test to compare 

unadjusted differences in rates of timely completion of FSC between patients who received PN 

for initial colonoscopy and matched patients who did not receive PN.  

To analyze the relationship between PN and timely FSC, we developed a multivariable 

logistic regression model adjusting for additional clinically relevant socio-demographic factors 

defined a priori and not accounted for by matching, including health insurance, education, and 

number of annual clinic visits. We additionally adjusted for language in the final model, given a 

statistically significant difference (p< 0.05) between groups despite matching.  All analyses were 

conducted with SAS version 9.4 (SAS Institute Inc., Cary, NC). 
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Results 

As presented in Table 1, there were 62 patients enrolled in CRC screening PN at time of 

initial colonoscopy with 154 matched unexposed patients at other primary care practices. 

Following the initial colonoscopy, 23 patients (11%) received a high CRC risk score requiring 1-

year FSC, 99 (46%) patients received a moderate CRC risk score requiring 3-year FSC, and 94 

(43%) patient received a low CRC risk score requiring 5-year FSC. There was no significant 

difference in risk score stratification between the study groups (p-value=0.74). As expected due 

to matching, there were no significant differences in age, gender, race, or risk category between 

the two groups. There was no notable difference in annual number of primary care clinic visits 

by study group (p= 0.99). Patients who received PN at time of initial colonoscopy were less 

likely to have completed a high school education (42% versus 17%, p-value <0.001), more likely 

to be insured by Medicaid (64% versus 36%, p <0.001), and were more likely to be non-English 

speaking (56% versus 25%, p <0.001), when compared to matched patients who did not receive 

PN. 

Timely follow-up surveillance colonoscopy 

During the study period among patients who received PN, 55% (n=34/62) completed a 

timely FSC compared to 53% (n=82/154) in the control group who did not receive PN at time of 

initial colonoscopy (p=0.88), as seen in Table 2. After fully adjusting for insurance, education, 

language and number of annual primary care visits, patients who received PN at time of initial 

colonoscopy had similar odds (AOR=1.209, 95% CI 0.622-2.349) of completing a timely FSC 

when compared to those who did not receive PN (Table 3).  

Reasons for non-adherence with recommended follow-up colonoscopy  

We present reasons for non-adherence with timely FSC among 100 patients (28 

navigated and 72 non-navigated) by CRC risk category (Table 4). Individual patients had 

several reasons for non-adherence, total of 119 reasons, 29 in the navigated group and 90 in the 

non-navigated group.  

Seven key themes emerged from our analysis. Four themes were directly related to 

patients: 1) patient declined the colonoscopy, 2) multiple co-morbidities and contraindications 
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to colonoscopy, 3) patient died and 4) patient moved/traveled. Three themes were related to 

system and provider issues: 1) patient referred but scheduling issues, 2) provider 

miscommunication, and 3) delayed referral. Circumstances classified as the “patient moved” 

includes patients moved to another practice, patient traveled during follow-up time or 

colonoscopy was completed at an outside hospital. Circumstances classified as “patient referred 

but scheduling issues” includes patient referred but appointment never scheduled, 

appointment was scheduled but it was cancelled or patient did not show up. Examples of 

“provider miscommunication” includes lack of follow-up date in primary care notes, lack of 

gastroenterology recommendation for follow-up in the record, discrepancy between primary 

care and gastroenterology notes regarding needed follow-up, and no documentation of referral 

or order for colonoscopy. “Delayed referral” is defined as a referral placed six-months after the 

surveillance colonoscopy due-date.  

The reasons for non-adherence with FSC were similar in navigated and non-navigated 

patients. The most common reasons for non-adherence in the navigated group were patient 

moved/traveled (20.7%, n=6), patient referred but scheduling issues (17.2%, n=5), provider 

miscommunication (10.3%, n=3) and delayed referral (10.3%, n=3). The most common reasons in 

the non-navigated groups were provider miscommunication (15.6%, n=14), comorbidities 

(13.3%, n=12) and delayed referral (12.2%, n=11). We noted some difference in reasons for non-

adherence by CRC risk. Patient who had incomplete colonoscopy and needed FSC within one 

year often declined, had scheduling issues or provider miscommunication. Patients at low risk 

who needed to complete FSC at five years had more overall reasons for non-adherence. They 

often had co-morbidities, moved/traveled or died. System/provider issues such as scheduling, 

delayed referral and providers’ miscommunication were most common in the moderate risk 

group.  
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Discussion 

Our study showed that there was no significant difference in rates of timely FSC 

between patients who received and did not receive patient navigation for initial colonoscopy. It 

is possible that the comparable rates are due to the current design of the patient navigation 

program, which is limited to engagement only at the time of initial colonoscopy. Murphy et al. 

found non-attenders of surveillance colonoscopies have multiple perceived barriers including 

concerns for cost, transportation, and fears about medical complications and repeating the 

bowel prep.30 These are exactly the barriers that patient navigators are trained to intervene when 

helping underserved populations.25 Patient navigators re-engagement closer to the time of 

scheduled FSC could help address these logistical issues as well as providing education around 

better preparation for colonoscopy to improve timeliness of surveillance colonoscopies.  

Our in-depth chart review revealed the reasons why patients did not complete 

surveillance colonoscopies were often systems barriers such as provider miscommunication 

regarding the follow-up time interval, difficulties scheduling after the patient was referred and 

patient declining or cancelling the follow-up colonoscopy. These results may have implications 

for primary care practices seeking to improve access and adherence to surveillance. To prevent 

provider miscommunications, primary care physicians can coordinate with gastroenterologists 

to standardize the method of communicating recommendations to minimize confusion about 

follow-up. Several possibly beneficial efforts to address systems barriers have been described: 

Adding “adenoma” to the electronic medical record (EMR) problem-list has been identified as a 

predictor of adherence to surveillance, (29) creating a SmartLetter in the electronic records to 

standardize communication between providers, reminder letters about follow-up and add alert 

messages in patient charts. (38,40) For patients who decline follow-up after an incomplete 

colonoscopy, other surveillance options could be effective such as CT colonography, fecal occult 

blood testing and colon capsule endoscopy. (36-37) 

The major limitation of our study is inherent to the retrospective design. The type and 

number of reasons collected is limited to available documentation in the electronic medical 

record. Due to the matched design of the study, the results may not be generalizable to the 

overall population. However, we wanted to be able to draw conclusions on minority and low-
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income populations while improving study validity. Another limitation in our study was a 

small percentage of cases where the gastroenterologist recommended surveillance intervals 

which were discordant with the risk classification based on pathology. For example, a patient 

with an incomplete colonoscopy could be recommended for three-year follow-up. This does not 

impact our results because both follow-up intervals were used in classifying patients as 

adherent or non-adherent to FSC. Finally, we were not able to obtain data about colonoscopies 

performed outside our institution.  

Almost half of our underserved patients who had abnormal or incomplete initial 

colonoscopy did not receive timely follow-up surveillance colonoscopy. This rate of timely 

surveillance colonoscopy is comparable to the rate of other community practices, which have 

ranged from 46-58% study by Schoen et al. published eight years ago.39 During this time, the 

CRC screening rates in the United States have significantly increased.41 However, if 

underserved populations who were navigated to receive screening are not guided to follow-up 

after abnormal findings, it might be difficult to achieve equity in CRC mortality reduction.  

In conclusion, our study did not show an association between timely follow-up 

surveillance colonoscopy and patient navigation for initial screening colonoscopy in 

underserved populations. Multiple patient, provider and system barriers to timely FSC were 

identified. Future research should seek to better understand if implementing patient navigation 

not only for initial but also at the time of recommended follow-up surveillance colonoscopy 

would improve adherence to follow-up and equity in colorectal cancer outcomes. 
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Tables and Figures  

Table 1: Baseline patients’ characteristics N=216 

Characteristics 

Patients with 

navigation  

N=62 

Patients without 

navigation 

N=154  

p-value  

Age, mean (SD), y1 61 (7.3) 61 (7.2) 0.985 

Female, N (%)1 25 (40) 58 (38) 0.758 

Non-Latino White, N (%)1 34 (56) 96 (62) 0.440 

Colorectal Cancer Risk Score2, N (%)1   0.735 

 High (1 year)  5 (8) 18 (12)  

 Moderate (3 years)  29 (47) 70 (45)  

 Low (5 years)  28 (45) 66 (43)  

Primary language, N (%)1   <0.001 

 English 27 (44) 116 (75)  

 Non-English 35 (56) 38 (25)  

Education, N (%)   <0.001 

 Non-high school graduate  25 (42) 25 (17)  

 High school graduate or beyond 34 (58) 124 (83)  

Insurance, N (%)   <0.001 

 Medicaid or Dual eligibility 39 (64) 56 (36)  

 Other (Private, Medicare, etc.) 22 (36) 98 (64)  

Annual No. primary care visits, mean (SD) 3.3 (2.0) 3.3 (2.7) 0.993 

    
1 Matched patient factors 
2 Recommended time for follow-up surveillance colonoscopy correlating with risk score  
 

 

 

Table 2: Proportion of patients with timely completion of follow-up surveillance 

colonoscopy in navigated vs. non-navigated patients for initial screening colonoscopy  

Timely FSC3, N (%) 

Patients with 

navigation  

N=62 

 

 

Patients without 

navigation 

N=154 

 

 

 Timely completion 34 (55 %) 82 (53 %) p=0.881 
1 FSC (follow-up surveillance colonoscopy) is considered timely when completed within 6-

months of timeframe recommended per colorectal cancer risk score 
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Table 3: Odds of timely completion of follow-up screening colonoscopy among patients who 

receive patient navigation compared to those who do not1 

 Odds Ratio (95% CI) 

Unadjusted2 (95% CI) 1.066 (0.590, 1.927) 

Adjusted2,3 (95% CI) 1.209 (0.622, 2.349) 
1 Follow-up surveillance colonoscopy is considered timely when completed within 6-months of 

timeframe recommended per colorectal cancer risk score 
2 Matched patient factors: age, sex, race, colorectal cancer risk score, primary language 
3 Adjusted for education, insurance, # annual clinic visits, language 

 

 

Table 4: Reasons for Nonadherence with timely FSC in Navigated (PN=29) and Non- 

navigated (No-PN =90) patients  

Reasons High risk Moderate Risk Low risk 

PN1 

(n=3) 

No-PN 

(n=10) 

PN  

(n=12) 

No-PN 

(n=46) 

PN 

(n=14) 

No-PN 

(n=34) 

Patient declined 3.4% 4.4% 3.4% 3.3% - 3.3% 

Patient referred but 

scheduling issues 

3.4% - 17.2% 12.2% 6.9% 4.4% 

Provider 

Miscommunication 

3.4% 3.3% - 15.6% 10.3% 6.6% 

Co-morbidities - 3.3% 3.4% 4.4% - 8.9% 

Delayed Referral - - 10.3% 13.3% 6.9% 8.9% 

Patient died  - - - - 3.4% 1.1% 

Patient 

moved/traveled 

- - 6.9% 2.2% 20.7% 4.4% 

1PN – patient navigation at initial screening colonoscopy 

 


