
Understanding Determinants of Patient Preferences Between 
Stool Tests and Colonoscopy for the Assessment of Disease 
Activity in Inflammatory Bowel Disease

Maria Barsky1, Joseph Meserve1, Helen Le1, Angelina Collins1, Siddharth Singh1, Brigid 
Boland1, William J. Sandborn1, Parambir S. Dulai1

1Division of Gastroenterology, University of California San Diego, La Jolla, CA 92093, USA

Abstract

Background and Aims—Evidence is now available in support of using fecal biomarkers to 

monitor disease activity in inflammatory bowel disease (IBD). Patient adherence is often cited as a 

barrier to implementation. We assessed patient determinants for using stool tests to monitor 

disease activity.

Methods—Prospective interview of IBD patients using an analytic hierarchy matrix survey built 

to understand preferences for choosing between stool testing or colonoscopy for monitoring 

disease activity, after considering diffferent test criteria (accuracy, preparation, pain, 

complications). Theoretical thresholds of misclassification were posed to patients to see how they 

might consider shifting from colonoscopy to stool testing.

Results—A total of 100 patients (n = 51 CD, n = 46 male) were interviewed with median age 

and disease duration of 44 years (IQR 27–63) and 9 years (IQR 5–21), respectively. Stool-based 

testing was preferred over colonoscopy by 60% initially; however, a majority of participants 
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changed their choice to colonoscopy after learning more about the diagnostic performance of 

currently available stool tests for disease monitoring (p < 0.001). Across all sub-groups, accuracy 

was ranked as the top criterion when choosing between stool-based testing and colonoscopy for 

disease activity assessments. Most patients were willing to choose stool-based testing over 

colonoscopy for disease monitoring if the stool test was wrong at most 1 in 20 times (5% 

misclassification rate).

Discussion—Accuracy is the most important criteria for IBD patients when choosing 

monitoring strategies, and a high degree of confidence is required of stool test results for patients 

to choose this strategy.
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Introduction

The achievement of endoscopic improvements in disease activity and endoscopic remission 

represent current treatment targets in both Crohn’s disease (CD) and ulcerative colitis (UC) 

given the association between the achievement of these outcomes and reductions in disease-

related complications [1–3]. Due to the discordance between symptoms and endoscopic 

activity, it is recommended that CD and UC patients undergo repeated and frequent 

endoscopic evaluation of disease activity to accurately guide treatment escalation to achieve 

these targets (treat-to-target) [4, 5]. Although rationale in conclusion, the practicality, safety, 

and cost of such approaches need to be considered [6, 7]. A recent claims-based analysis 

demonstrated that among the highest risk group of CD and UC patients, only 50% had some 

form of objective assessment with cross-sectional imaging, and/or lower endoscopy within 2 

years of starting biologic therapy [8]. Thus, the feasibility of endoscopy-based treat-to-target 

strategies is clearly limited and alternative noninvasive approaches need to be considered to 

appropriately guide treatment decisions in the broader population [9].

Fecal calprotectin has been observed to be a potentially reliable surrogate for endoscopic 

activity in both in CD and UC [10]. The CALM trial recently demonstrated that interim 

assessments and treatment adjustments with CRP and fecal calprotectin lead to a 

significantly higher rate of endoscopic remission compared to symptoms alone. In this trial 

the primary determinate or trigger of treatment adjustment in the biomarker arm was fecal 

calprotectin [11, 12]. Similar work in UC has demonstrated that fecal calprotectin-based 

treatment adjustments leads to improvements in disease outcomes, and the combination of 

symptoms with fecal calprotectin monitoring provides modest diagnostic performance for 

identifying mucosal inflammation [13, 14]. Although widely available and used in Europe, 

adherence to fecal calprotectin testing has been estimated to be only 30% [15]. Furthermore, 

its use in the USA is estimated to be less than 5% [8]. The exact determinants of this 

variability in utilization remain to be determined; however, patient preferences are likely to 

be an important consideration given the preparation, storage, and time commitment required 

to collect these samples. Furthermore, some degree of inaccuracy exists with these tests, and 

patients need to be willing to accept some degree of uncertainty in test results when making 

treatment decisions. This may, however, be offset by the inherent risks and preparation 
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required for lower endoscopy and direct comparisons between the two are needed to fully 

understand patient preferences and determinants of choosing between them for disease 

monitoring.

To study this, we performed a prospective analytic hierarchy process survey-based cohort 

study of CD and UC patients with the aim of identifying patient determinants of choosing 

stool tests versus colonoscopy for disease activity assessments [16, 17]. We anticipate these 

data will help inform the appropriate integration of fecal biomarker testing into routine 

practice and provide insights to guide further biomarker discovery and testing.

Methods

Study Design

Prospective, observational, cohort study conducted from October 2018 to February 2019. 

This study was approved by the University of California San Diego Institutional Review 

Board, and all patients provided informed consent prior to participation (IRB #180311).

Participants and Study Site

We recruited CD and UC patients from the University of California San Diego Inflammatory 

Bowel Disease Center, and patients were included if they met the following criteria: (1) 

confirmed diagnosis of CD or UC based on clinical, endoscopic, radiographic, and/or 

histologic criteria, (2) at least 18 years of age and able to make independent decisions on 

treatment choice and disease monitoring, (3) without a contraindication to the performance 

of colonoscopy as a diagnostic test. Patients were recruited in both the clinic setting and 

endoscopy setting to ensure broader representation of perceptions and experiences that may 

influence survey responses.

Data Collection

Data for individual patients were collected at the time of survey administration and through 

review of the medical record. These variables collected included: (1) patient specific: age, 

gender, smoking status, co-morbid conditions, (2) disease specific: type of disease (UC or 

CD), duration, prior treatment exposures (steroids, immunomodulators, biologics), disease 

course (hospitalizations, surgeries), and disease severity (clinical, endoscopic, and 

radiographic), and (3) endoscopy specific: number of prior endoscopies in prior 5 years and 

any prior procedure-related complications or adverse events.

Outcomes

Our primary outcome was to identify the main determinate of patient preference for stool 

testing versus colonoscopy for the assessment of disease activity. Secondary outcomes 

included: understanding how patient preferences varied across patient and disease 

characteristics and explore thresholds of stool test accuracy that might lead to a patient to be 

willing to undergo evaluation with a stool test in place of a colonoscopy.
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Survey Methodology

The choice on how to monitor disease activity for CD and UC patients is a multi-tiered level 

decision that incorporates patient preferences and thresholds of acceptability. Accordingly, 

we utilized a widely accepted methodology for addressing multi-tiered level complex 

decision-making comparisons—the analytical hierarchy process (AHP) decision-making 

model [16, 17]. Within this model, a hierarchy of criteria was created (Fig. 1) to allow for 

independent comparisons and pairwise comparisons for each of the chosen alternatives 

(stool or colonoscopy for disease activity monitoring). According to the AHP model, the 

problem of how to monitor disease activity is deconstructed into a hierarchy of a goal, 

criteria, and alternatives or options. The goal for each patient is to choose between options 

for disease activity assessment, a stool test or a colonoscopy, after considering different 

criterion that might influence the decision. We focused on accuracy, preparation/discomfort, 

and complications/inconvenience as the criterion for these options.

The criterion (accuracy, preparation/discomfort, complications/inconvenience) were then 

converted into a relative importance scale (1–9) and transformed into simple multiple-choice 

questions for ease of administration (Supplementary material). This approach has been 

shown to yield the main concerns of a respondent, and consistency exists between the simple 

multiple-choice survey and traditional AHP survey approaches for identifying the top ranked 

criterion when making decisions [18]. Inconsistency between the simple multiple-choice 

survey and traditional AHP survey approaches arises when considering the second 

alternative, but given we only intended to compare two options (stool test versus 

colonoscopy) and we were intending to identify the single main determinant of patient 

preference, this approach of using a simple multiple-choice questionnaire linked back to a 

relative importance scale was felt to be the best balance between feasibility, patient 

comprehension, and confidence in survey results.

To identify thresholds of acceptability for accuracy, we posed theoretical thresholds of 

misclassification to see how patients might consider shifting from colonoscopy to stool 

testing. If a patient preferred colonoscopy over the stool test by the end of the survey, they 

were asked if their decision would change if the stool test was wrong at most 10% (1 in 10); 

if they still preferred colonoscopy, they were asked if their opinion would change if the test 

was wrong at most 5% of the time (1 in 20). Finally, if the patient still preferred colonoscopy 

they were asked if their decision would change if the stool test was wrong at most 2% of the 

time (1 in 50).

Statistical Analysis

Demographic and patient characteristics were reported using means or medians, standard 

deviations or interquartile ranges (IQR), and overall ranges. Baseline data were then 

compared using the fisher exact test. The AHP was analyzed through pairwise comparison 

of the components. The pairwise comparisons result in proportional weights for each 

criterion and were used to calculate the final priorities for stool test and colonoscopy. The 

pairwise comparison of criteria was used to determine degree of preference relative to one 

another and result in three 2 × 2 matrices. On the other hand, pairwise comparison of 

criterion against the goal determined the importance of the criterion and result in a 3 × 3 
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matrix. The final priority for each alternative was calculated by multiplying each alternative 

by the priority of its criterion then adding the resulting relevant proportional weights. The 

most appropriate decision is the alternative with the highest final priority. Judgments of a 

group were determined to be consistent within the model using consistency ratio. A true 

Consistency Ratio is calculated by dividing the Consistency Index for the set of judgments 

by the Index for the corresponding random matrix. The consistency index is calculated by 

dividing the minimum amount of change possible for a character: m (m = the number of 

steps for a character - 1) by s (s = the number of changes in that character observed on the 

tree). Saaty suggests that if that ratio exceeds 0.1 the set of judgments may be too 

inconsistent to be reliable. In practice, CRs of more than 0.1 sometimes must be accepted. 

No formal sample size calculations were performed to guide recruitment.

Results

Patient Demographics

A total of 104 patients were approached for this study, 100 of which consented to participate 

and completed the survey. Patient demographics are provided in Table 1. Median disease 

duration was 14 years, with a nearly even split of patients according to gender and disease 

type. Disease activity at the time of the survey was well distributed with 47% in clinical 

remission, 24% with mild activity, and 29% with moderate-severe activity. Recruitment 

occurred in the clinic setting for 65% of patients with the remaining 35% of patients being 

recruited and surveyed in the endoscopy suite immediately prior to undergoing a 

colonoscopy.

Baseline Patient Preference

Stool testing was preferred for disease activity assessment in 60% of patients, with the 

remainder choosing colonoscopy. Colonoscopy was preferred by 49% of CD patients (n = 

25/51) as compared to 31% of UC patients (n = 15/48, p = 0.10). Stool testing was preferred 

by 66% of patients in clinical remission (n = 31/47) versus 55% of those with active 

symptoms (n = 29/53, 55%; p = 0.31). Stool testing was preferred by 73% of patients aged 

60 years or older (n = 19/27) versus 55% of patients less than 60 years of age (n = 39/71, p = 

0.11). Patients who completed the survey in the endoscopy suite after already having 

undergone bowel prep more often chose colonoscopy as the initial preference (n = 23/35, 

66%; vs. n = 28/65, 43%; p = 0.52). No other patient, disease, or colonoscopy specific 

features were identified to influence the baseline preference for stool test or colonoscopy.

Criterion Priorities

Accuracy was ranked as the most important by patients when choosing a diagnostic test for 

the assessment of disease activity, followed by complications/inconvenience and pain/

preparation. The global priority score was determined to be 55.8% for accuracy, 24.1% for 

complications/inconvenience, and 19% for pain/preparation. The model consistency ratio 

was 0.1%, demonstrating reliability in the set of judgments. Global priority scores for key 

sub-groups are presented in Table 2.
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Post-survey Preferences and Stool Test Thresholds of Accuracy

After being provided with information on the accuracy of stool testing based on current 

evidence for fecal calprotectin, 25 patients who initially chose stool testing elected to change 

their preference to colonoscopy (p < 0.001) and at the completion of the survey a total of 65 

patients chose colonoscopy for disease activity assessment. If a stool test was wrong at most 

1 in 20 times (5%), then 40% of these 65 patients were willing to switch to using stool 

testing for disease activity assessment. If a stool test was wrong at most 1 in 50 times (2%), 

66% of these 65 patients were willing to switch to using stool testing for disease activity 

assessment.

Conclusion

Many studies have focused on shared decision-making and patient preferences in IBD with 

regards to treatment decisions, but there have been few studies on IBD patient preferences 

for a testing modality when assessing disease activity. With the evolving push toward treat-

to-target management strategies, patient preferences for testing modalities are an important 

consideration. We performed a survey in 100 IBD patients to understand determinants of 

patient preferences for choosing stool testing versus colonoscopy for disease activity 

assessment and made several key observations. First, the majority of patients preferred stool 

testing over colonoscopy as the initial test of choice, but this changed to colonoscopy after 

learning more about the relative di?erences in accuracy. Through our survey, we observed 

that accuracy was the most important criterion for patients when choosing between stool 

testing and colonoscopy, and this was consistent across all sub-groups. Finally, we observed 

that most patients were willing to use stool testing for disease activity monitoring if the test 

was wrong at most 1 in 20 times, suggesting that the use of stool testing in specific scenarios 

where the false positive or false negative rate is no more than 5% is likely to be met with 

support by patients.

Prior literature on patient adherence and preferences for testing modalities is limited and 

conflicting. A study from Europe suggested that patient adherence to stool testing was only 

30% but the authors were unable to comment on reasons for non-compliance [15]. An online 

survey through the Crohn’s and Colitis Canada website observed that adherence to stool 

testing for monitoring of disease activity was 97% and comparable to colonoscopy (99% 

adherence) [19]. Furthermore, patients in this survey felt more comfortable with stool-based 

testing as compared to colonoscopy and the majority of variation in testing was a result of 

variation in provider ordering patterns as opposed to patient willingness to use stool-based 

testing for monitoring of disease activity. In our study we similarly observed that the 

majority surveyed initially preferred stool-based testing over colonoscopy for monitoring of 

disease activity. What was notable was that after patients learned more about the currently 

available stool-based test (fecal calprotectin) and its diagnostic performance in IBD, most 

changed their preference to colonoscopy. Furthermore, when surveyed about factors that 

influence their decisions when choosing between stool-based testing and colonoscopy for 

disease monitoring, accuracy of the test was ranked the top priority across all sub-groups. 

Taken together, patients are willing to undergo monitoring of disease activity with stool-

based tests and may actually prefer this over colonoscopy; however, a shared decision-
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making approach must be undertaken to identify patients best suited for biomarker-based 

monitoring strategies and to appropriately inform and guide patients on relative differences 

in accuracies and allow for a fully informed decision.

In our survey we attempted to identify thresholds at which patients may be willing to switch 

from colonoscopy to stool-based testing and observed that the majority of patients were 

willing to accept a 5% misclassification risk. Meaning many patients were comfortable with 

stool-based testing being incorrect 1 in 20 times and would be willing to choose this over 

colonoscopy for disease monitoring. A recent study in UC by our group observed that the 

combination of fecal calprotectin with patient reported outcomes could achieve a 

misclassification rate of at most 5% in certain clinical scenarios [14]. This analysis used 

indirect comparisons and evidence, and direct patient level assessments of the combined 

accuracy for symptoms + fecal calprotectin are still needed, but the work helps to support 

the potential for achieving thresholds of accuracy that are clinically acceptable and also 

acceptable to patients.

Our study has several strengths including the use of a survey technique capable of 

deconstructing a complex decision-making process into a simple survey-based assessment, 

and the consistency of results across sub-groups and survey analyses. There are however 

several limitations worth considering. The cohort was overall small with only 100 patients 

and it was conducted at a single tertiary referral center. This makes it underpowered to fully 

understand the impact of baseline demographics on patient preferences, and it limits the 

generalizability to routine practice where variations in disease monitoring are known to 

exist. The recruitment being limited to a tertiary referral center also limits generalizability 

due to variation in use of proactive disease monitoring and patient comfort with various 

testing strategies that likely exists between academic and community centers. Furthermore, 

the survey model only considered three criteria, but there are likely other criteria to consider 

such as cost, testing availability, and timeliness of result reporting. Cost may be a more 

dominant criteria in lower socieoeconomic status populations, testing availability may be a 

stronger influence when comparing academic versus rural clinical care centers, and 

timeliness of result reporting likely influences decisions among those with more active 

symptoms where more immediate decisions need to be made to improve patient well being. 

All three of these criteria are particularly important in the US where fecal calprotectin is not 

FDA approved for monitoring of disease activity in IBD and its use for monitoring is off-

label, thereby impacting cost, availability, and timeliness of reporting. Future surveys need 

to be done with pre-defined power calculations to ensure adequate sample size, and where 

consideration is given to additional criteria and pre-defined sub-group analyses to fully 

explore and capture these important determinants of decision-making.

In conclusion, we observed that most patients prefer stool-based testing over colonoscopy 

and are willing to undergo testing with stool-based tests to monitor their disease activity; 

however, the major determinant of this choice is accuracy. At a threshold misclassification 

risk of 5%, most patients feel comfortable with choosing stool-based testing over 

colonoscopy for disease activity monitoring. Further treat-to-target algorithms that 

incorporate biomarker-based monitoring should consider patient preferences and 

misclassification rates when determine feasibility of implementation.
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Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
Analytic hierarchy process decision-making model web
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Table 1

Baseline demographics of survey cohort

Gender

 Male, n (%) 54 (54)

 Female, n (%) 46 (46)

Type of IBD

 CD, n (%) 48 (48)

 UC, n (%) 51 (51)

 Indeterminate colitis, n (%) 1 (1)

Average age 44.3 (18–80)

Average disease duration 14.2 (0–52)

Prior treatments

 > 2 prior biologics, n (%) 49 (49)

 1 prior biologic, n (%) 27 (27)

Patients with prior surgeries, n (%) 33 (33)

Average number of colonoscopies in last 5 years 4.27 (0–12)

Disease severity

 Remission, n (%) 47 (47)

 Mild, n (%) 24 (24)

 Moderate, n (%) 17 (17)

 Severe, n (%) 12 (12)

IBD: Inflammatory bowel disease; CD: Crohn’s disease; UC: ulcerative colitis; Disease severity—categorized based on the Crohn’s Disease 
Activity Index Patient Reported Outcome sub-scores for Crohn’s disease and the Partial Mayo score for Ulcerative Colitis

Dig Dis Sci. Author manuscript; available in PMC 2021 August 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Barsky et al. Page 12

Table 2

Global priorities for criterion based on key sub-groups

Accuracy (%) Complications/inconvenience (%) Pain/preparation (%)

No prior surgery 58 22.5 19.5

Prior surgery 53.4 27.7 18.9

UC 54.3 20.1 25.5

CD 56.7 23.8 19.5

Remission 52.8 20.4 26.7

Active symptoms 70.1 14 15.9

No prior hospitalization 57.2 22.1 20.8

1 prior hospitalization 37 41.2 21.8

Endoscopy suite survey 57.4 24.3 18.3

Clinic survey 56.2 24.1 56.2

No prior biologic 60 23.8 16.2

Prior biologics 57.6 22 20.4

UC Ulcerative colitis, CD Crohn’s disease
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