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Abstract
Background: Randomized controlled trials of treatments for fecal incontinence (FI) are 
difficult to compare because case definitions and study endpoints vary. Our aims were 
to assess patient perspectives on the case definition for FI and how treatment success 
should be measured.
Methods: In Phase 1, 28 FI patients participated in anonymous on-line focus groups, 
and in Phase 2, 186 people with FI, stratified by gender, race, and age completed an 
online survey.
Key Results: Focus group participants described frequency and urgency as the most 
important characteristics for defining FI. Most (80%) thought staining of underwear 
constitutes FI, but only 33% thought gas leakage was FI. When asked how the success 
of treatment should be defined, 77% said by a reduction in frequency or complete 
cure, but less than half thought a 50% reduction in frequency was enough. When 
asked how much reduction would be needed, responses averaged 80%. The Phase 2 
survey confirmed that frequency, urgency, and intestinal discomfort are the most im-
portant characteristics for case definition, and that success should be defined by at 
least a 75% decrease in frequency. A 50% reduction was an acceptable endpoint for 
58% overall but only 26% for those aged ≥65. “Adequate relief” was acceptable to 
78%.
Conclusions and Inferences: Inclusion criteria for trials should specify a minimum fre-
quency of FI. Most patients would require a ≥75% reduction in FI frequency to call a 
treatment successful but young adults and those with more severe FI would accept a 
≥50% reduction as meaningful.
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1  | INTRODUCTION

Fecal incontinence (FI) is an important unmet healthcare need1: It is 
highly prevalent affecting 8%-10% of non-institutionalized adults in 
the United States (U.S.)2 and approximately half of nursing home resi-
dents,3,4 and it has a substantial impact on quality of life.5,6 However, 
only one-third of those affected receive medical evaluation and 
treatment.7

Surgical,8-10 medical,11 and behavioral treatments11-13 have been 
evaluated in randomized controlled trials and reported to be effective, 
but it has been difficult to compare these trials because the inclusion 
criteria (ie the case definition of FI) and study endpoints varied. Some 
studies required patients to have solid or liquid stool leakage to be en-
rolled 8,10,11 while other studies included patients who only passed gas 
involuntarily.12,14,15 There is no consensus on whether the involuntary 
loss of flatus should be included in the case definition; it is included in 
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the definition of anal incontinence by some investigators 16 because 
patients often seek treatment for it due to embarrassment, but it is 
excluded by others because 20.5% of women and 24% of men report 
involuntary loss of gas on a daily basis, suggesting that this is a normal 
occurrence.2 There is also a lack of consensus on whether stains on 
underwear should be defined as FI, and it has been excluded in some 
studies.8

The primary outcome measures used in trials have also varied: 
A fecal incontinence severity score on a questionnaire was the pri-
mary outcome in several studies, but some of them used the Fecal 
Incontinence Severity Index 11 while others used the Cleveland 
Clinic scale 17 or the Vaizey scale.13,18 (Involuntary loss of gas is 
scored as FI on all three of these scales.) Patient reports of “ade-
quate relief” from fecal incontinence 11 or global ratings of symptom 
improvement 12 were the primary endpoints in other trials. Recently 
published studies, on the basis of which the U.S. Food and Drug 
Administration (FDA) approved new treatments for FI, defined a re-
sponder as someone who reported a reduction in FI frequency of 
at least 50% on a daily diary.8-10 Noelting and colleagues19 showed 
that patients reporting at least a 50% reduction in FI frequency were 
significantly more likely to exceed the Minimum Clinically Important 
Difference (MCID) on the Fecal Incontinence and Constipation 
Assessment (FICA) measure of FI symptom severity 20 compared to 
those with less than 50% reduction in frequency of FI, which pro-
vides evidence for the validity of this endpoint. However, the MCID 
in this study was defined by a well-accepted statistical standard (0.5 
times the standard deviation and the standard error of measure-
ment) without reference to whether patients found this amount of 
change satisfactory to them. This differs from the goal of our study, 
which was to determine whether patients with FI would consider a 
50% reduction in FI frequency to be a successful outcome of treat-
ment. Both patients 6 and clinicians 21 have questioned whether a 
50% reduction in FI is sufficient for them to regard treatment as a 
success.

The FDA recommends that outcome measures for functional 
gastrointestinal and motility disorders should be patient-reported 
outcomes that are developed with input from focus groups.22 
However, up to now none of the case definitions or primary out-
come measures used in pivotal RCTs to evaluate the effectiveness 
of treatments for FI were developed with input from patients. The 
development and validation of patient-based FI severity measures 
23 and trial endpoints 21 have been identified as high priorities for 
future clinical research.

The purpose of this study was to incorporate patient perspectives 
into the choice of FI case definitions and the endpoint for clinical trials 
for FI. Specific aims were (i) to assess patients’ perspectives on what 
is important with respect to the case definition, (ii) to assess patients’ 
satisfaction with two current outcome measures—reduction of FI fre-
quency by at least 50%, and adequate relief of FI; (iii) to determine 
with open-ended questions how people with FI believe treatment 
success should be measured; and (iv) to assess whether patient pref-
erences for endpoints are influenced by (and potentially confounded 
with) baseline FI severity and demographic variables.

2  | MATERIALS AND METHODS

The study aims were addressed by a two-step process: In the first 
phase 28 patients with FI were recruited by advertisement to partici-
pate in anonymous focus groups, which were conducted as internet 
chat rooms with groups of 2-5 patients. Phase 2 was a survey of a 
nationally representative sample of patients with FI who were identi-
fied from the registry of a market-research company (CINT USA Inc., 
Lawrenceville, NJ, USA). The national survey was used to confirm the 
findings from the focus groups and to address whether patient prefer-
ences for outcome measures are influenced by FI severity and demo-
graphic characteristics in a large sample.

2.1 | Focus groups

Participants were recruited via online advertisements, mass e-mails to 
the students and staff of the University of North Carolina at Chapel 
Hill (UNC), and a research participant registry maintained by the 
UNC Center for Functional Gastrointestinal and Motility Disorders. 
Prospective participants first logged onto a website to give informed 
consent and answered standardized questionnaires on FI sever-
ity (Fecal Incontinence Severity Index,24 Fecal Incontinence and 
Constipation Assessment questionnaire 25) and quality of life (Fecal 
Incontinence Quality of Life scale 26). The on-line consent informed 
them that they would be asked to participate in chat-room discussions 
with the investigators and with other patients with FI, and that their 
participation was anonymous; only arbitrarily assigned numbers (IDs) 
were used to identify patients in the focus groups. They were told that 
the topics to be covered in these two-hour sessions would include 
(i) how FI should be defined, and (ii) what is the best way to measure
success when treating bowel leakage. Open-ended questions were
combined with more structured probes as shown in Table 1. The
initial set of prompts were selected based on a review of outcome

Key Points
• None of the current case definitions or primary outcome
measures used to evaluate the effectiveness of treat-
ments for fecal incontinence (FI) were developed with
input from patients. Using focus groups and a national
survey, we identified FI case definitions and trial end-
points that are acceptable to most people with FI.

• Staining of underwear is regarded as FI by most people,
whereas loss of flatus is not. Inclusion criteria for clinical
trials should include a minimum frequency of FI and a
minimum level of urgency and intestinal discomfort.

• A 75% reduction in accidents is the endpoint preferred by
most people with FI, and substitution of this more rigor-
ous responder definition would not result in fewer treat-
ments being approved.



measures used in FI treatment trials and FI severity scales, but ad-
ditional prompts were added based on the responses of patients to 
open-ended questions. The prompts were provided one at a time, fol-
lowed by the participants’ responses. Once all input was completed, 
the next prompt was provided.

Focus group members participated from different locations on 
their own computers and interacted in a chat-room. They typed their 
responses and comments, which were viewed by all participants in the 
focus group and also retained as a transcript of the session. The inves-
tigators discussed these transcripts among themselves and grouped 
responses into common themes by consensus. Recruitment and sched-
uling of focus groups continued until “saturation” was achieved, ie the 
investigators concluded that successive focus groups were identifying 
no new content. This is a standard procedure in qualitative research.

2.2 | National survey

Focus group participants rated the importance of six factors for defin-
ing FI (Table 1). To confirm the findings from the focus groups, these 
six items were reassessed in a nationally representative sample where 
a new sample of subjects with FI were asked to rate the importance of 
these factors to the definition of FI. Responses of the focus group partic-
ipants to the questions on the best endpoints for treatment trials (items 
9-13 in Table 1) enabled us to formulate three more precise questions 
about trial endpoints for the national survey; they are listed in Table 2.

The sample for the National Survey was recruited by CINT USA, 
Inc., which is a market research company (http://www.cint.com) with 
a large registry of survey respondents. The health and continence 
status of people in this registry was unknown to CINT USA. To mini-
mize possible bias through self-selection for participation, the invita-
tion to potential subjects only described the study as a health survey, 
and a screening question was embedded among questions on other 
physical symptoms to identify subjects with FI. Quota sampling was 
employed to recruit equal numbers of subjects with and without FI; 
equal numbers of males and females; balanced age strata (ie 40% aged 
20-40 years, 40% aged 41-60 years, and 20% aged 61+); and approx-
imately 60% Caucasians, 20% African Americans and 20% Hispanics.

The survey included 43-53 questions (dependent on branching) 
and required approximately 20-25 minutes to complete. (Some ques-
tions addressed other research aims such as the terminology subjects 
would prefer their doctors to use when they discuss FI with them, and 
a continent control group was also included in the survey; these data 
will be reported in a separate publication.) Two questions from an 
early part of the questionnaire were repeated unexpectedly towards 
the end of the survey as a check on data quality, and subjects whose 
responses to these multiple choice questions differed by more than 
one step on a 5-point ordinal scale were judged unreliable and were 
excluded from the analysis.

2.3 | Statistical analysis

In Phase 1 descriptive statistics, primarily frequency counts, were used 
to describe the responses of focus group participants. Participants’ 
ordinal scale ratings of the importance of different factors to the defi-
nition of a treatment responder were compared by t-tests for related 
samples in both Phase 1 and Phase 2. Phase 2 was an observational 
study of a single cohort of people with FI, and descriptive statistics 
(means and 95% confidence intervals) were used to address aims 1 
and 2. Analysis of how FI severity and demographic characteristics of 
participants influenced the acceptability of key responder definitions 

TABLE  1 Prompts used to guide the online focus group 
discussions

1. How should fecal incontinence be defined, and what should be
included in it?

2. Should the volume of stool loss be included? Should there be a
minimum amount of leakage?

3. Should the frequency of stool loss be included in the definition?
Should it include a minimum number of times?

4. Should how bothersome or embarrassing the bowel leakage is be
part of the definition?

5. Should stool consistency (for example, only solid or liquid stool) be
included?

6. Should passing gas be part of the definition?

7. If you only stain your underwear, should this be called fecal
incontinence?

8. Rate the importance of each of the following terms for the 
definition of fecal incontinence on a 0-10 scale: Volume, Frequency, 
Bothersomeness, Consistency (ie only solid or liquid stool loss), 
aUrgency, and aIntestinal discomfort.

9. What is the best way to measure success when treating bowel
leakage?

10. Is a 50% reduction in fecal incontinence episodes enough
improvement?

11. How much reduction in frequency of bowel leakage would be
enough for you to consider treatment successful (0-100%)?

12. Would complete continence—a cure—be necessary?

13. Is a question on adequate relief of FI a good way to measure
treatment results?

aRatings of the importance of Urgency, and Intestinal discomfort were 
added to the focus group probes after other participants mentioned them 
in response to open ended questions.

TABLE  2 Questions in the national survey on the best endpoint to use in treatment trials

1. In research on treatments for fecal incontinence, a 50% reduction in frequency of incontinence episodes is often considered a success. In your
opinion, is that enough improvement to consider treatment successful? [Possible responses: “Yes” or “No”]

2. How much improvement in frequency of fecal incontinence episodes do you think is necessary for treatment to be considered successful? 
[Possible responses ranged from “10% or less” up to 100% (“total cure”) in 10% increments].

3. In research on treatments for FI, a report of “adequate relief” is often used as a measure of positive outcome. In your opinion, is that a good 
measure of success for this type of problem? [Possible responses: “Yes” or “No.”]
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was assessed by Chi square statistics, followed by binary logistic re-
gression analysis to identify which variables made independent contri-
butions to the participant’s views on the acceptability of these study 
endpoints. The independent variables included in these regression 
models were age, gender, race, education, household income, rela-
tionship (living alone vs cohabiting or married), and severity of fecal 
incontinence (FISI total score). All independent variables were entered 
as a single block. Correlations between ordinal scaled variables were 
assessed by nonparametric Spearman correlation coefficients.

Both phases of this study were reviewed and approved by the 
Institutional Review Committee for the Protection of Human Research 
Participants at the University of North Carolina. Phase 2 of the study 
was approved as IRB exempt because all data collection was done 
anonymously.

3  | RESULTS

3.1 | Phase 1—Focus groups

Participants in the focus groups included 27 women and one man rang-
ing in age from 21 to 87 years. To reassure participants about their 
anonymity in these small focus groups, no other demographic infor-
mation was collected. The average Fecal Incontinence Severity Index 
(FISI, range 0-61) for these subjects was 23.4 (95% confidence inter-
val=18.7, 28.2). Nineteen of these 27 subjects (70%) reported at least 
weekly solid or liquid FI, which included 7/27 (26%) who reported daily 
solid or liquid FI. The reported volume of solid or liquid stool accidents 
was at least a small amount (ie more than staining) for 23/27 (85%) and 
was at least a moderate amount (3-5 teaspoons) in 11/27 (41%). Thus, 
most focus group participants had moderately severe or very severe FI.

3.1.1 | Definition of FI

When focus group participants were asked whether staining of un-
derwear and/or passing gas should be included in the definition of FI, 
78.6% felt staining should be counted as FI, but only 33.3% felt that 
unintentionally passing gas should be included. When asked whether 
the following factors should be included in the definition of FI, most 
answered “yes” to consistency of stool loss (82.1%) and frequency 
of FI (57.1%); however, only 42.9% indicated that embarrassment or 
bother should be included in the definition and 37% said volume of 
stool lost should be included. When these focus group participants 
were asked to rate the importance of these four characteristics plus 
two others that were volunteered by patients in response to open 
ended question, namely “urgency” and “intestinal discomfort”, to the 
definition of FI (Table 3), the highest ratings were assigned to urgency 
and frequency. Frequency was rated significantly more important to 
the case definition of FI compared to volume (P<.001) and consist-
ency (P=.002) but not compared to urgency, intestinal discomfort, or 
bothersomeness (P>.01 for all). Urgency was rated significantly more 
important to the case definition compared to volume (P=.002), con-
sistency (P=.004), and bothersomeness (P=.047) but not compared 
to intestinal discomfort (P>.05 for both). None of the other ratings 

made by focus group participants were significantly different from 
each other.

3.1.2 | Endpoints for clinical trials

When focus group participants were asked an open-ended question, “In 
your opinion, what is the best way to measure success when treating 
bowel leakage?” 13 of the 22 who responded to this question said the 
frequency of FI episodes would have to decrease, and an additional 4 of 
22 said only a complete cure would be considered a success; thus 17 of 
22 (77.3%) endorsed reductions in the frequency of FI as an important 
measure of successful treatment. Other responses mentioned by at least 
one participant were decreased use of continence pads, smaller amount 
of bowel leakage, and having less messy episodes of FI. Two responses 
were not interpretable as answers to this question (ie “I have had no suc-
cess due to the IBS” and “How can there be success if it still occurs?”).

When asked whether a 50% reduction in the frequency of bowel 
accidents would be enough to consider a treatment successful, 11/27 
(41% of focus group participants) said “yes” but several of them qual-
ified their answer: a typical comment of a participant who answered 
“yes” was “it’s a whole lot better but I wouldn’t call it enough…” When 
asked what percent reduction in FI frequency would be necessary to 
call the treatment a success, the median response was 80%.

When they were asked whether “adequate relief” of FI was a good 
way to measure the success of treatment, 11/26 responders (42%) said 
“yes”. However, 10/26 responders (39%) said that “adequate relief” is 
too subjective or needs to be defined, and one thought that, except 
for medical professionals, people would not understand the concept.

3.2 | Phase 2—National survey

Participants completing the national survey included 234 with FI. 
However, 48 (20.5%) were excluded from analysis because they gave 
inconsistent responses to two questions that were repeated as a quality 
control, leaving 186 for analysis. One hundred three (55%) reported that 
they had consulted a physician for management of FI. The characteris-
tics of the final sample of 186 respondents with FI are given in Table 4.

TABLE  3 Patient ratings of the importance of six factors to the 
definition of fecal incontinence

Rating of Importance to Definition of FI 
on 0-10 Scale (Mean±95% CI)

Phase 1: Focus 
groups 

Phase 2: National 
survey

Volume of stool lost 5.00 (3.44, 6.56) 6.89 (6.49, 7.29)

Frequency 8.44 (7.60, 9.29) 7.63 (7.28, 7.98)

Bothersome/
embarrassing

7.26 (5.85, 8.67) 6.86 (6.47, 7.25)

Consistency (liquid or 
solid)

5.74 (4.25, 7.24) 6.88 (6.51, 7.25)

Urgency 8.70 (7.63, 9.77) 7.56 (7.22, 7.91)

Intestinal discomfort 7.94 (6.61, 9.28) 7.42 (7.08, 7.77)



3.2.2 | Outcome measures for clinical trials

When Phase 2 participants were asked whether a 50% reduction in 
FI frequency is enough to consider a treatment successful, 107/186 
(58%) believed this endpoint was acceptable. However, as shown in 
Table 5, acceptability of this endpoint varied greatly as a function 
of FI severity, impact of FI on quality of life, and demographic char-
acteristics. When FISI total severity scores were divided into ter-
tiles, the third of participants with the most severe FI were 2.4 times 
more likely than those with the mildest FI severity to be satisfied 
with this responder definition (P<.001); and similarly, participants 
with the greatest impact of FI on their quality of life were 2.2 times 
more likely than those with the least quality of life impact to find this 
responder definition acceptable (P<.001). Participants who had con-
sulted a physician for treatment of FI were 1.9 times as likely to find 
this responder definition acceptable compared to non-consulters 
(P=.001).

Demographic characteristics also had a major impact on the ac-
ceptability of defining a responder by a reduction in FI frequency of 
at least 50% (Table 5). The participants least likely to find a 50% re-
duction in FI frequency acceptable to them were female subjects aged 
65 or older. Lower socioeconomic status, defined either by income or 
education, was also associated with a reduced likelihood of finding this 
endpoint acceptable. Hispanic subjects were more likely to find this 
endpoint acceptable, but the number of Hispanics in the sample was 
small (n=9).

Logistic regression was used to determine whether the subjects’ 
satisfaction with a reduction in FI frequency of 50% or more is a sat-
isfactory measure of treatment success; independent variables tested 
were age, sex, education, household income, relationship (ie single, 
divorced, married or cohabiting), race, and fecal incontinence severity. 
A test of the full model against a constant-only model was statistically 
significant, indicating that the predictors as a set reliably distinguished 
between those who found a 50% reduction to be a measure of treat-
ment success vs those who were not satisfied with this endpoint 
(χ2=83.96, P<.001, df=12). Nagelkerke’s R2 of .504 indicated a mod-
est relationship between the predictors and the dependent measure. 
Overall prediction success was 78.2%. The Wald criterion demon-
strated that the significant independent predictors were of younger 
age (Wald=14.172, P<.001), Hispanic race (Wald=4.39, P=.036), and 
higher household income (Wald=9.603, P=.008).

The effects of age on satisfaction with a 50% reduction in FI and 
with “Adequate Relief” are shown in Figure 1.

Responses to the first two questions in Table 2 are key outcomes 
for this study, so it is important to know whether subjects answered 
these questions in a consistent manner. To address this question we 
compared the distribution of responses to Question 2, (how much 
improvement is necessary for treatment to be considered successful) 
to the responses to Question 1 (is a 50% reduction in frequency of 
FI enough to consider treatment successful, yes or no). Responses to 
these questions were highly correlated: the median response of sub-
jects who said “yes” to Question 1 was 90% on Question 2 compared 
to 70% for those who said “no” to Question 1 (χ2=41.6, P<.001).

3.2.1 | Definition of FI

In	the	Phase	2	survey	a	nationally	representative	sample	of	184	peo-
ple	with	FI	was	asked	 to	 rate	 the	 importance	of	 the	same	six	char-
acteristics	 for	 defining	 FI	 that	 the	 focus	 group	 participants	 rated	
(Table	3).	Frequency	and	urgency	were	rated	the	most	 important	to	
the	 definition	 of	 FI,	 followed	 by	 intestinal	 discomfort.	 Volume	 and	
consistency	of	stool	lost	and	bothersomeness	were	significantly	less	
important	to	these	participants	than	frequency,	urgency,	and	intesti-
nal	pain	(P<.005	for	all	comparisons).

TABLE  4   Characteristics	of	National	Survey	Participants

Participant characteristic
Sample 
distribution

Sexa

Females, n (%) 97 (52)

Males, n (%) 89 (48)

Racea

White, n (%) 154 (83)

Black, n (%) 15 (8)

Hispanic, n (%) 17 (9)

Age (mean (SD) in years) for all subjects with FIa 49 (16.2)

Aged 18-34.9, n (%) 50 (27)

Aged 35-64.9, n (%) 94 (50)

Aged 65+, n (%) 42 (23)

Marital status

Single, widowed, or divorced, n (%) 68 (37)

Married or cohabiting, n (%) 118 (63)

Education

High school or less, n (%) 27 (15)

Some college, n (%) 86 (46)

Post-baccalaureate, n (%) 73 (39)

Household income

Less than $35 000, n (%) 62 (33)

$35 000 to $75 000, n (%) 45 (24)

Over $75 000, n (%) 72 (39)

Missing data, n (%) 7 (4)

Fecal Incontinence Severity Index (mean, CI) 29.9 (27.4, 32.4)

Mildest tertile (mean, CI) 12.1 (11.03, 13.22

Middle tertile (mean, CI) 26.0 (24.5, 27.5)

Most severe tertile (mean, CI) 51.8 (50.7, 53.0)

Fecal Incontinence Quality of Life total score 
for all patients with FI (mean, CI)

2.6 (2.4, 2.7)

Most affected tertile on FIQOL (mean, CI) 1.6 (1.6, 1.7)

Middle tertile on FIQOL (mean, CI) 2.5 (2.4, 2.6)

Least affected tertile on FIQOL (mean, CI) 3.5 (3.4, 3.6)

CI, 95% confidence interval.
aQuota sampling was used for the first three demographic characteristics 
to ensure sample sizes were adequate for all demographic segments.



3.2.3 | Defining a treatment responder by a report of 
Adequate Relief of FI

When participants were asked whether “adequate relief” of 
FI would be acceptable for identifying treatment responders, 
145/186 (78%) said “yes”. Demographic variables that were found 
in univariate statistical tests to be significantly associated with 

finding adequate relief an acceptable measure of treatment re-
sponse included age, sex, race, family income, and education. This 
pattern of results is similar to that seen for the responder defini-
tion based on at least a 50% decrease in FI episodes. As shown in 
Table 5, the acceptability of “adequate relief” as a trial endpoint 
was related to the severity of FI: The third of participants with the 
most severe FISI scores were 1.4 times more likely to find adequate 

TABLE  5   Patient	characteristics	that	moderate	the	acceptability	of	different	outcome	measures

Possible moderator
Responder defined by  
≥50% less FI (%)

Responder defined by 
adequate relief of FI (%)

How much decrease is required 
for treatment success? (%)

Sex

Female 45 68 77

Male 71a 77a 77

Age ranges

Age 18-34 years 80 92 70

Age 35-64 years 60a,c 83c 80a

Age ≥65 years 26a,b 50a,b 79a

Race

White 55 77 77

Black 40 67c 80

Hispanic (any race) 94a,b 100a,b 72

Education

High School or less 44 59 79

College 47c 78a 76

Post-graduate 75a,b 85a 78

Family income

<$35 000 42 65 77

$35 000-$75 000 38c 76c 78

>$75 000 86a,b 93a,b 76

Marital status

Married or cohabiting 63 84 78

Single, widowed, divorced 49 68a 75

Consulter for FI

Consulted MD for FI 39 67 77

Did not consult for FI 73a 86a 77

FI severity (FISI score)

FISI <18 (mildest tertile) 38 70 78

FISI 19-38 (middle) 43c 69c 76

FISI >39 (most severe) 92a,b 95a,b 78

FIQOL Total Score

Most affected tertile 87 95 78

Intermediate 46a 72a 76

Least affected 40a 67a 78

Volume of stool loss

Small amount (staining) 42 72 76

Moderate amount 45c 67c 76

Large amount (full BM) 88a,b 95a,b 80

Superscripts: aSignificantly different from row A; bSignificantly different from row B; cSignificantly different from row C.



relief acceptable compared to participants with the least severe 
FISI scores (P<.001). Consulters were also significantly more likely 
than non-consulters to endorse adequate relief as a trial endpoint 
(P=.002).

Logistic regression was also used to determine whether the sub-
jects’ satisfaction with “adequate relief” as a measure of successful 
treatment can be predicted by the same independent variables. A test 
of the full model against a constant-only model was statistically signif-
icant, indicating that the predictors as a set reliably distinguished be-
tween those who found “adequate relief” to be an acceptable measure 
of treatment success vs those who did not (χ2=43.119, P<.001, df=12).
Nagelkerke’s R2 of .332 indicated a weak but statistically significant 
relationship between the predictors and the dependent measure. 
Overall prediction success was 79.9%. The Wald criterion demon-
strated that the only significant independent predictor was younger 
age (Wald=9.931, P=.002). Figure 1 shows the association of age with 
patient views on whether “adequate relief” of FI is an acceptable end-
point for treatment trials.

3.2.4 | How much reduction in FI frequency is 
enough?

When survey participants were asked to rate how much reduction 
in FI would be required before they considered a treatment suc-
cessful, the average amount of reduction required was 77%, with 
a 95% confidence interval of 75%-80%. The response scale was in 
10% increments. Figure 2 shows the distribution of responses to 
this question.

Linear regression was used to investigate whether the amount of 
improvement required to consider treatment successful could be pre-
dicted by the demographic and symptom severity measures that were 
found to be significantly associated with subjects reporting satisfac-
tion with a 50% or greater reduction in FI or with “adequate relief”. 
However, no variable tested was a significant independent predictor. 
The adjusted R2 was .003.

4  | DISCUSSION

The aims of this study were to ascertain patient perspectives on 
how fecal incontinence should be defined and what outcome meas-
ures should be used to measure the success of FI treatment. We ap-
proached this by beginning with focus groups of identified FI patients 
and then surveying a population-based sample of 184 adults with FI 
(including some non-patients with FI) to confirm and elaborate the 
focus group findings. While one other study27 has used focus groups 
of patients with FI to address the definition of FI and trial endpoints, 
the methods used differed from ours, and so did many of the find-
ings: Sung and colleagues began with a systematic review of the lit-
erature to develop a conceptual framework describing how patients 
think about FI. They used this framework to guide their interviews 
with patients, and the comments of patients confirmed the a priori 
conceptual framework without significant elaboration of it. By con-
trast, we emphasized open-ended questions such as “how would you 
define FI?” and “what do you think is the best way to measure success 
in treatment trials for FI?” We supplemented these open-ended ques-
tions with probes to address specific topics, and we also asked focus 
group participants to rate the importance of the factors they identi-
fied as part of the definition of FI.

4.1 | Definition of fecal incontinence

In both the Sung study27 and our study, frequency of FI and urgency 
were felt to be part of the definition. However, in our study intestinal 
discomfort was listed as being a defining symptom of FI while it was 
mentioned only incidentally in the Sung study. For our subjects, the 
most important symptoms defining FI were frequency of FI episodes, 
urgency sensations, and intestinal discomfort while volume of stool 
lost, consistency of leakage (eg solid, liquid, or gas), and bothersome-
ness were rated as significantly less important.

“Intestinal discomfort” was queried in both Phase 1 and Phase 
2 surveys because it was mentioned by 3 focus group participants. 

F IGURE  1 Proportion of each age 
group reporting satisfaction with two 
endpoints: at least a 50% reduction in 
FI episodes and “adequate relief” of FI. 
*Significantly different at P<.05
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However, this is an ambiguous term. We did not include questions 
to clarify its meaning because its mention by patients in Phase 1 was 
unanticipated, and because we wanted the two surveys to reflect 
as much as possible the patients’ perspectives on FI. However, in 
post hoc analyses we found that ratings of the importance of intes-
tinal discomfort were significantly correlated with ratings of urgency 
(Spearman rho=.559, P<.001), and that intestinal discomfort was not 
correlated with a screening question on whether patients had abdom-
inal pain at least once a month (rho=−.016, P=.829). These post hoc 
analyses suggest that the sensation of urge preceding FI may be the 
primary determinant of patient reports of intestinal discomfort, but 
further research is needed to better understand what patients mean 
by this symptom.

The conceptual model of FI developed by Sung et al. included two 
factors not detected in our study, namely the predictability of acciden-
tal bowel leakage and the association of leakage with constipation. 
These differences may be a consequence of sample variability as the 
focus group samples in both studies were relatively small. Further re-
search is needed to confirm the importance of predictability of FI as 
a dimension for defining FI and evaluating its severity, and the role of 
constipation as a cause of FI should be acknowledged although it may 
be limited to a subset of patients.

A novel aspect of our study was the inclusion of specific questions 
about whether passing gas or staining underwear should be considered 
FI. We found that 78.6% felt that staining of underclothes should be 
called FI but only 33.3% thought passing gas should be defined as FI.

4.2 | Endpoints in clinical trials

Anecdotal reports suggest that many patients are not satisfied with 
defining a 50% reduction in frequency of FI as a treatment success6,21 
even though this has been the primary endpoint in recent clinical tri-
als and was the basis for the FDA’s approval of sacral neuromodula-
tion8 and dextranomer10 injections for treatment of FI. One aim of 
our study was to investigate this claim. Overall 58% of adults with FI 

in our community population survey found this to be an acceptable 
definition of treatment success. However, the people in the age group 
at greatest risk of FI were least satisfied with it: only 26% of people 
with FI aged 65 and older found this endpoint acceptable.2

When we compared the responses of subjects in the national 
survey to a yes/no question about whether a 50% reduction in FI 
frequency was an acceptable measure of success in a clinical trial to 
their responses to a more open-ended question in which they were 
asked how much improvement in FI frequency is necessary for them 
to consider treatment successful, we found that the responses to the 
two questions were significantly correlated, supporting the validity of 
the study design. However, many subjects who answered that they 
were willing to accept a 50% decrease as a meaningful endpoint in 
a clinical trial would nevertheless prefer a larger decrease in FI fre-
quency to consider treatment successful. For example, one subject 
who answered yes to this question said “it’s a whole lot better but I 
would not call it enough”. The regression analyses also reinforce this 
interpretation: responses to the question on whether a 50% reduction 
in FI would be enough to qualify as successful treatment in a clinical 
trial were significantly influenced by demographic factors such as age, 
sex, and race/ethnicity andmeasures of FI severity and quality of life 
impact, but responses to the question on how much improvement in FI 
frequency would be needed to regard a treatment as successful were 
not significantly influenced by these demographic variables or mea-
sures of FI severity and quality of life impact.

Several patient characteristics were identified that influence 
whether people with FI agree that a 50% reduction in frequency of 
episodes is an acceptable outcome measure (Table 5). Individuals with 
the most severe FI and those with the greatest impact of FI on their 
quality of life were the most likely to be satisfied with a 50% reduc-
tion in FI in a treatment trial. Moreover, the demographic variables in 
Table 5 that are significant moderators of satisfaction with this trial 
endpoint are even more important than FI severity and quality of life 
impact because these are potential confounders in clinical trials: In ad-
dition to age (see Figure 2), we found that female sex and lower family 

F IGURE  2 Frequency of responses to 
the question, “How much improvement in 
frequency of fecal incontinence episodes 
do you think is necessary for treatment to 
be considered successful?”
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already published studies, we recommend that a ≥50% reduction be 
included as a secondary responder definition.

4.3 | Should decisions about the success of 
treatment be based on a multidimensional scale?

Our data and those of Sung et al. 27 suggest that patients define FI 
by several symptoms in addition to the frequency of FI events; they 
rate urgency to defecate as equally important to frequency, and the 
symptom of intestinal discomfort is nearly equivalent in importance. 
Based on the study by Sung et al., unpredictability should be added to 
this list. However, with the exception of the frequency of accidental 
bowel leakage, these symptoms are neither necessary nor sufficient to 
define the occurrence of FI, and it would be more logical to treat them 
as component measures of the severity of FI. These data suggest that 
the amount of urgency, intestinal discomfort, and predictability asso-
ciated with bowel leakage should be considered for inclusion criteria 
for clinical trials, especially when these characteristics are relevant to 
the mechanism of action of the investigational intervention. These 
symptoms should also be incorporated into multicomponent meas-
ures of FI severity.

Several questionnaires 5,24,29–33 have been developed and vali-
dated for the measurement of FI severity which attempt to capture 
the multidimensional aspects of accidental bowel leakage. These 
were recently reviewed by Bharucha.23 All of these scales ask sepa-
rate questions about the frequency of different categories of leakage 
(gas, staining or mucus, liquid stool, or solid stool), and some incor-
porate the volume of leakage, the presence of a warning sensation 
before stool loss, the sensation of urgency, and the use of pads or 
antidiarrheal medications. Responses to these detailed questions 
can provide valuable guidance to the clinician in planning a manage-
ment strategy, and these scales can be recommended as secondary 
endpoints in clinical trials and as clinical assessment tools. However, 
there is no consensus so far on the optimal FI severity questionnaire: 
the summary scores on these questionnaires are not comparable and 
they are not easily translated into clinically meaningful differences 
between patients.23,34 Our suggestion that the primary outcome in 
RCTs for treatment of FI should be based on a ≥75% reduction in 
FI frequency is simple, straightforward in its interpretation, reflects 
patient preferences, and is consistent with the outcome measure 
of ≥50% reduction in FI frequency used in several recent pivotal 
trials.8,10

If our suggestion to define treatment as successful only if FI fre-
quency decreases by 75% instead of 50% were adopted, how would 
the interpretation of recently published randomized controlled trials 
be affected? Wexner 8 reported that 89% of patients treated with 
sacral nerve stimulation met the 50% reduction criterion, and this rate 
would drop to 65% if success required a 75% reduction in frequency. 
Our group11 reported that 76% of the patients treated with biofeed-
back reported adequate relief at 3 months follow up, and when we 
reanalyzed our data we found that 93% met the 50% responder defi-
nition and 78% met the 75% responder definition [unpublished obser-
vations]. Graf 10 reported that 52% met the 50% responder definition, 



and this decreased to approximately 28% for a 75% responder thresh-
old when reanalyzed by Sanchez.28

A concern has been raised that adopting this more restrictive re-
sponder definition could result in treatments being disapproved which 
are potentially useful for patients with more severe FI. In all three of 
the reference trials described, only patients with severe FI (defined as 
at least 111 or 28,10 solid or liquid FI episodes per week) were included, 
and the average baseline frequency of FI was greater than 3 days per 
week in all three studies. When the more restrictive 75% decrease in 
FI frequency was compared to a 50% decrease, the responder rate 
decreased by 15%11 to 24%8,10, but the responder rates in the control 
conditions also decreased, and in neither of the two RCTs10,11,28 would 
the adoption of the 75% criterion have resulted in a non-significant 
difference between active treatment and control groups.

Our study has limitations: The questions used to assess how much 
improvement in FI frequency subjects would require to call a treatment 
successful were developed for this study and have not been inde-
pendently validated. The focus group participants were a convenience 
sample and may not be representative of all patients with FI. Only one 
male was included in the focus groups so the qualitative data may not 
be generalizable to males. This is a concern because the etiologies for 
FI often differ in males and females, and future research should address 
sex differences in the perception of what constitutes a successful ther-
apeutic outcome. The survey sample, while nationally representative 
and unselected with respect to prior knowledge of what the survey was 
about, nevertheless contained more subjects with post-baccalaureate 
education than expected. Institutionalized and home-bound patients 
with FI were not included in our study, and they are known to have a 
higher prevalence of FI than the non-institutionalized subjects we stud-
ied; however, they are rarely included in clinical trials. Strengths of the 
national survey are that we stratified the sample by age, sex, and race to 
ensure adequate representation of these subgroups, and we excluded 
subjects who gave inconsistent responses to quality control questions.

Our findings have implications for clinical practice and the conduct 
of clinical trials. With regard to the definition of FI, staining of under-
wear is regarded as FI by ¾ of patients with FI, but only 1/3 regard 
the loss of flatus as FI. Our data also suggest that inclusion criteria for 
clinical trials should include a minimum frequency of FI and a minimum 
level of urgency and intestinal discomfort, but the volume of accidents, 
consistency of stools lost, and bothersomeness are of less importance. 
With regard to the outcome of treatment, clinicians and investigators 
should be aware that many of their patients with FI will not be satisfied 
with treatments that are FDA approved but that produce relatively 
modest decreases in stool frequency of 50%; many patients expect 
a reduction of at least 75% before they consider a treatment as suc-
cessful. Clinical researchers should be aware that age, sex, and socio-
economic status influence response rates for some outcome measures 
and should insure that their groups are balanced on these dimensions.
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