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BACKGROUND: A psychometrically robust patient-
completed questionnaire for anal incontinence, which
reflects issues of importance to both clinicians and
patients, was lacking for assessment purposes.

OBJECTIVE: This study aimed to determine the
psychometric properties of a new questionnaire
developed to address this need, the International
Consultation on Incontinence Questionnaire-Bowels
module.

DESIGN: Qualitative studies were used to refine the
developmental version of the questionnaire. Quantitative
studies were conducted to evaluate its psychometric
properties.

SETTINGS: Patients were invited to complete the
questionnaire via postal administration.

PATIENTS: Two hundred sixty-one patients with known
bowel symptoms participated in the study (244 females,
17 males; mean age, 59.7 years (range, 24-92)).
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MAIN OUTCOME MEASURES: The aspects of validity were
evaluated in comparison with available evidence,
responses to existing instruments, and physiological
findings. Reliability was assessed through repeat
administration of the questionnaire and evaluation of
internal consistency by the Cronbach « coefficient.
Responsiveness following treatment was evaluated

by the use of the Wilcoxon signed rank test. Exploratory
factor analysis was used to derive the final version of the
questionnaire with evidence from the above studies.

RESULTS: The final questionnaire contains 17 questions
arranged in 3 scored domains: bowel pattern, bowel
control, and quality of life, with 4 unscored items
included to evaluate important issues from a clinical or
patient perspective. The questionnaire demonstrated
acceptable validity, “good” to “very good” reliability, and
reasonable response to changes in symptom and quality-
of-life status following intervention.

LIMITATIONS: Response rates varied according to
location.

CONCLUSIONS: The International Consultation on
Incontinence Questionnaire Bowel module is a
psychometrically robust, self-report instrument for the
evaluation of anal incontinence and its impact on quality
of life. It is suitable for use in individuals with anal
incontinence of varying causes. It includes a scoring
system for use in clinical practice and research.

KEY WORDS: Fecal incontinence; Quality of life;
Questionnaires; Terminology; Outcome assessment.
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and more prevalent than is commonly assumed,' ™

yet the accurate evaluation of the symptoms and the
impact on the quality of life experienced by affected indi-
viduals has been hampered through a lack of robust self-
report questionnaires.*”® Although several high-quality
questionnaires are available within the published litera-
ture, their limitations include, to varying degrees, exclu-
sion of flatus incontinence, limited or absent quality-of-
life evaluation, and a failure to involve patients at the
questionnaire design stage, thus resulting in limited or
weak measurement of issues most important to patients.
Evaluation of measurement characteristics is also lacking
for a number of the available self-report instruments. Evi-
dence of a questionnaire’s ability to measure what it claims
to measure (validity), in a consistent and stable manner
(reliability) with an ability to detect change (sensitivity to
change) are fundamental characteristics particularly re-
quired for health care evaluation.” "’

We aimed to provide a universally applicable, psycho-
metrically robust, comprehensive symptom and quality-
of-life self-completion questionnaire for anal incontinence
(including flatus incontinence) that reflected both clini-
cians’ and patients’ perspectives. Qualitative studies re-
ported elsewhere' identified the most important issues for
individuals with anal incontinence, and the clinical per-
spective was determined from multidisciplinary clinical
experts to develop items for the new questionnaire. This
approach was required to identify items that could poten-
tially be more sensitive indicators of the impact of anal
incontinence than those used in currently available
instruments.

This article details the studies conducted to evaluate
the psychometric properties of this new questionnaire—
the International Consultation on Incontinence Question-
naire-Bowels (ICIQ-B). The ICIQ-B was developed as one
questionnaire of a series included in the ICIQ project'?
(www.icig.net).

! nal incontinence is socially debilitating, isolating,

MATERIALS AND METHODS

Qualitative studies were conducted to refine the develop-
mental questionnaire in terms of clarity, ambiguity, and
understanding. Parallel substudies, detailed below, were
undertaken by using the refined instrument to gather data
for quantitative evaluation. Patients with anal inconti-
nence symptoms who were scheduled to attend an outpa-
tient appointment, or had attended in the preceding
month, were identified at St. Mark’s Hospital, London;
Southmead and Frenchay Hospitals, Bristol; and the Bris-
tol Royal Infirmary, United Kingdom. Six hundred ninety-
eight consecutively presenting individuals were invited to
participate by completing the ICIQ-B by post between
February 2006 and August 2007. Ethics approval was
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granted from Harrow, Southmead, and Central and South
Bristol local research ethics committees.

Validity

Content Validity. To ensure the relevance of the question
items included, the ICIQ-B was circulated to a team of
multidisciplinary clinical experts and refinements or mod-
ifications were invited. Face-to-face, structured cognitive
interviewing was also undertaken with a convenience sam-
ple of potential responders, namely, individuals with
symptoms of anal incontinence of varied origin, to estab-
lish whether the developmental instrument was acceptable
to potential recipients. Observation of questionnaire com-
pletion preceded interviews that focused on the applicabil-
ity, relevance, and clarity of question items to maximize
accurate completion of the questionnaire.””*'>~'® Content
validity was further explored during postal administration
by the evaluation of levels of missing data per item. Overall
response rates were analyzed to indicate the feasibility of
the questionnaire for self-completion.®’

Construct Validity. Construct validity was investigated in
all completed questionnaires. The ICIQ-B findings were
expected to reflect published evidence, for example, that
flatus incontinence is more prevalent than either liquid or
stool incontinence.'”~"? The proportion of individuals re-
porting symptoms were compared and confidence inter-
vals reported to evaluate the differences between symptom
categories.”**'

Convergent Validity. The St. Mark score,*> which evalu-
ates a number of concepts similar to the ICIQ-B, was used
to examine relationships between patients’ reports using
the Spearman rank correlation coefficient.>

Criterion Validity. Patients who had undergone anorec-
tal physiology testing within the previous month of
completion of the ICIQ-B formed the subgroup to eval-
uate criterion validity. Hypotheses were generated a pri-
ori regarding expected correlations between physiology
test results and responses within the questionnaire and
were evaluated by the use of the Spearman rank corre-
lation coefficient.?

Reliability

Stability. A subsample of respondents was identified who
were scheduled to commence treatment for their symp-
toms after a minimum 3-week interval from completion of
the baseline ICIQ-B. These participants were invited to
complete a further identical retest questionnaire, before
starting any treatment, to compare responses and evaluate
the stability of item responses when symptoms were ex-
pected to remain stable. Differences between test and retest
responses were appraised by the use of the weighted «
statistic.”*?


www.iciq.net
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TABLE 1. Samples and demographic characteristics of studies used in the psychometric testing of the ICIQ-B: total baseline sample

Substudy group

Invited

Participated

Content validity
Construct validity

Total, 698; females, 634; males, 64
Mean age, 56.7 y; range, 17.4-92.4

Total, 261; females, 244; males, 17
Mean age, 59.7 y; range, 24.2-92.1

Convergent validity
Internal consistency
Criterion validity

Stability Total, 104; females, 96; males, 8

Sensitivity to change

Total, 382; females, 367; males, 15

Total, 79; females, 72; males, 7

Response rate = 37.4%

Total, 164; females, 162; males, 2
Mean age, 60.8 y; range, 24.2-92.1
Response rate = 42.9%

Total, 79; females, 72; males, 7
Mean age, 58.3 y; range, 25.0-88.6
Response rate, 76.0%

Total, 51; females, 46; males, 5
Mean age, 60.9 y; range, 28.1-88.6
Response rate, 64.6%

ICIQ-B = International Consultation on Incontinence Questionnaire-Bowels.

Internal Consistency. All data from the baseline question-
naire were used to evaluate internal consistency—the de-
gree to which the questionnaire examined similar issues
from different perspectives. This was analyzed using the
Cronbach « coefficient () where a value between 0.7 and
0.9 indicated acceptable homogeneity between items with
limited redundancy.*>*’

Sensitivity to Change

Responsiveness of the ICIQ-B to detect changes in symp-
tom or quality-of-life status was evaluated by the comple-
tion of a third questionnaire by a subsample of respon-
dents following planned treatment. Patients underwent
biofeedback therapy (conservative) or insertion of a sacral
nerve stimulator (surgical) and completed the third
ICIQ-B at the end of treatment or 2 weeks after insertion.
The Wilcoxon signed rank test of ordinal paired data®> was
used to compare the difference between baseline and out-
come data.

Item Reduction and Development of a Scoring System

The draft questionnaire contained 56 question items and
required reduction to promote clinical usefulness and to
reduce respondent burden. Data gathered in the above
studies provided evidence as to how each question item
performed, guiding decisions on the removal of question
items. A correlation matrix was calculated to identify over-
lapping items (>0.7 indicated high correlations between
item pairs). An important step at this stage was to consult
once more with the clinical experts to ensure the clinomet-
ric relevance of the questionnaire in addition to its psycho-
metric robustness.”® Multidisciplinary meetings were ar-
ranged and consensus clinical opinion, together with the
evidence from the quantitative studies and the original pa-
tient interview data, were considered to identify the items
for inclusion in the final ICIQ-B. An exploratory factor
analysis was undertaken, which underwent varimax rota-
tion, to explore the underlying structure of the question-

naire, identify possible domains, assist item reduction, and
facilitate the development of a clinical scoring system. Ex-
ploratory factor analysis was used in preference to princi-
pal components analysis because of the desire to under-
stand the underlying relationship between question items
and to identify common factors by comparison with a
simple reduction in the number of question items.*’
Factor loadings of less than 0.4 were considered to indi-
cate poor loading onto a factor.”® A preliminary analysis
of the psychometric properties of the scoring system was
then performed to evaluate its applicability to the exist-
ing data.

RESULTS

The substudy types, sample sizes, and response rates are
presented in Table 1.

Validity

Content Validity. A group of multidisciplinary clinical ex-
perts (n = 16) and patients in a clinical setting with varying
levels of anal incontinence (n = 19: 15 females, 4 males;
median age, 59 years (range, 28 —77)) refined the question-
naire until it was considered easily understood and all in-
clusive regarding the symptoms and impact of anal incon-
tinence. The overall return rate of the postal questionnaire
was 37.4% (61.5% in the Bristol hospitals and 33.6% in St.
Mark’s Hospital, London). Levels of missing data were
examined in the baseline dataset (total baseline sample:
n = 261, 244 females, 17 males; mean age, 59.7 years
(range, 24-92)). Missing data ranged from 1% to 29%
per item. Items that were anticipated to be problematic
accounted for the highest levels of missing data (16%-—
29%), for example, “incontinence associated with con-
stipation.” The remaining question items reported
missing data at the acceptable level of 5% or less, with
the final version of the questionnaire demonstrating
mean missing data of 3.7%.
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TABLE 2. Psychometric properties of final questions included in the ICIQ-B: validity and reliability

Domain Question items Missing data, % Reliability (k value) Cronbach o (o)
Bowel pattern Bowel opening frequency per 24 h 5 Moderate (0.60) 0.61
Bowel opening frequency at night 4 Moderate (0.54)
Urgency 3 Good (0.71)
Antidiarrheal medication use 6 Very good (0.84)
Anal pain/soreness 2 Good (0.62)
Bowel control Staining underwear 1 Good (0.72) 0.83
Frequency of liquid stool leakage control 3 Moderate (0.55)
Frequency of solid stool leakage control 4 Moderate (0.56)
Frequency of flatus leakage control 2 Good (0.69)
Frequency of mucus leakage control 6 Good (0.67)
Unexplained incontinence 6 Good (0.61)
Unpredictability 4 Good (0.63)
Quality of life Embarrassment 3 Good (0.73) 0.82
Awareness of toilet location 2 Very good (0.80)
Plan according to bowels 2 Good (0.65)
Stay home more often 2 Good (0.72)
Overall interference 3 Moderate (0.60)
Unscored items Incontinence on individual’s mind 5 Good (0.64) N/A
Straining required to open bowels 4 Very good (0.84) N/A
Sexual activity restriction 6 Good (0.70) N/A

ICIQ-B = International Consultation on Incontinence Questionnaire-Bowels; N/A = not applicable.

Construct Validity. A higher prevalence of flatus than fecal
incontinence was reported by study participants (n = 230,
92.0% prevalence, 95% CI 88.6-95.4), and minimal over-
lap was demonstrated between the confidence intervals for
each type of incontinence, in particular, between solid
stool incontinence (n = 157, 63.3% prevalence, 95% CI
57.3—-69.3) liquid/soft stool (n = 208, 84.2% prevalence,
95% CI 79.6—88.8), and flatus. This suggests that the
ICIQ-B was able to clearly distinguish between the preva-
lence of the 3 types of anal incontinence and reflected the-
ories published in the literature. Further evaluation of the
types of incontinence reported by males and females found
little evidence of any differences between sexes, although
the smaller number of male participants is noted. These
findings support the general lack of consensus in the evi-
dence regarding the differences in symptoms between
sexes.

Convergent Validity. The correlation between responses
to the ICIQ-B and the St. Mark score with regard to fre-
quency of liquid stool and flatus incontinence were “mod-
erate” (0.63 and 0.67) and “strong” (0.75) for solid stool
incontinence. Items that evaluated overall impact on life-
style were also moderately correlated (0.61). Questions
that assessed concepts thought to be more weakly associ-
ated, such as sanitary protection and staining of undergar-
ments demonstrated “weak” correlations (0.23-0.51). P
values were significant at the.001 level for all correlation
coefficients.

Criterion Validity. Associations between anorectal physiol-
ogy test findings and patients’ reports of symptoms in the
ICIQ-B were undertaken within a subsample of patients

for whom results were available (n = 164, 162 females, 2
males; mean age, 60.8 years (range, 24-92)). Associations
between parameters such as reduced anal sphincter pres-
sure and increased undergarment staining reported in the
ICIQ-B were analyzed and found to be “weak” (Spearman
r,, 0.03-0.14).

Reliability

Stability. Seventy-nine patients (mean age, 58.3 years;
range, 25— 89) completed the ICIQ-B twice, once at base-
line and again after a 3-week time interval. Agreement,
analyzed by the weighted k statistic, was “good” to “very
good” for 45 items overall. In the final version of the
ICIQ-B, all items exhibited “good” to “very good” agree-
ment apart from 3 question items (Table 2), which were
retained, however, because of their perceived importance
(clinicians’ or patients’ views).

Internal Consistency. The Cronbach « coefficient was very
high at 0.94 for the total set of question items. Cronbach «
values were also high for the developmental items assessing
symptoms (0.90) and quality of life (0.92) separately.
These results indicated not only excellent internal
consistency, but also redundancy within both item pools,
supporting the need for item reduction.

Sensitivity to Change

Fifty-one respondents (46 females, 5 males; mean age; 60.9
years; range, 28 —89) who underwent conservative or sur-
gical intervention for their symptoms completed the
ICIQ-B a third time. Patients’ reports of at least “some”
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TABLE 3. Psychometric properties of final questions included in

the ICIQ-B: sensitivity to change

Pretreatment Posttreatment
Scale mean score mean score P
Bowel pattern 9.2 8.3 .004
Bowel control 23.8 19.8 .002
Quality of life 17.5 14.9 .0006

ICIQ-B = International Consultation on Incontinence Questionnaire-Bowels.

level of a symptom or impact on quality of life were com-
pared pre- and postintervention to evaluate the question-
naire’s ability to detect change following treatment. Nine-
teen question items were found to detect improvement
following treatment, at the .05 significance level: 15 symp-
tom items and 4 quality-of-life items. In the final version of
the questionnaire 8 symptom items were retained that
were responsiveness to change and 3 were quality-of-life
items (Table 3).

Item Reduction and Development of a Scoring System
In the first phase of item reduction, 21 items were removed
that offered little value to the final questionnaire on the
basis of high intercorrelation coefficients, high levels of
missing data, no evidence of sensitivity to change, and
floor effects where issues were “never” reported by symp-
tomatic patients. Clinical experts also identified items for
removal such as “abdominal pain with or without incon-
tinence” because of the lack of specificity for incontinence,
corroborated by qualitative patient interview data. The im-
portance of issues to patients was also revisited using the
original interview data. Items such as “unpredictability of
incontinence” and “sexual activity restriction” were re-
tained because of the necessity to provide measurement
indicators of relevance to individuals with symptoms (Fig. 1).
An initial unrestricted exploratory factor analysis was
conducted on the remaining 25 symptom items and 10
quality-of-life items.

Symptom Question Items. Five initial factors were identi-
fied with eigenvalues greater than one that explained
82.6% of the variance in the question items. Exploration of
the 5 factors found factor loadings that ranged from 0.40 to
0.76 across 3 factors with little variability explained by the
further 2 factors. Models containing 2 and 3 factors were
therefore examined to identify clusters of items and indi-
cate redundant items. In each case, a varimax rotation was
applied to clarify interpretation. Thirteen items loaded
heavily onto one factor (factor loadings, 0.42—0.76) and 6
items loaded onto the second factor (factor loadings, 0.43—
0.60). Six items did not load well onto any factor in these
models (loadings, <0.38 for all): bowel opening frequency
by night, amount of liquid and solid stool leakage, unpre-
dictability, incontinence on the individuals’ mind, and
anal pain/soreness (Table 4). The Cronbach « value for
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these 25 items was 0.86. This result was within the accept-
able range 0f 0.7 to 0.9, but indicated that there may still be
some redundancy among the items included. The evidence
from the original validation and reliability studies was
therefore reexamined more critically. This stage essentially
required judgment decisions to make the final question-
naire as brief as possible without compromising the assess-
ment provided, and to retain the items that demonstrated
the strongest psychometric properties.

Quality-of-Life Items. Analysis of the 10 remaining items
that evaluated quality of life identified only 1 factor with an
eigenvalue greater than one (5.24). The next factor identi-
fied was found to have an eigenvalue of 0.72 and therefore
was not considered further. In addition, the factor identi-
fied accounted for 92.6% of the variance in the question
items. Factor loadings ranged from 0.44 to 0.85, and all
items loaded onto the factor (Table 5). However, the Cron-
bach « value for this group of items was high (0.89) and
indicated redundancy among this item pool.

Final Factor Analysis. Fourteen further question items
were removed following reexamination of the available
data (10 symptom items and 4 quality-of-life items). Con-
siderations for the removal of items included levels of
missing data, evidence of reliability and sensitivity to
change, and perceived importance according to symptom-
atic patients and clinical experts. Further factor analyses
were then undertaken with the remaining 15 symptom and
6 quality-of-life question items. Two factors with eigenval-
ues greater than one (4.07 and 1.26) were yielded among
the symptom items which explained 89.4% of the variance
in the question items (Table 6). All items loaded onto these
factors (factor loadings, 0.44—0.87), with the exception of
the items regarding straining and incontinence being on
the individual’s mind (factor loadings, 0.07 and 0.33). The
decision was made, therefore, to include these questions as
stand-alone items because of their clinical utility and im-
portance to symptomatic patients. The Bristol Stool Form
scale was also included as a further stand-alone item. This
item pool achieved a sufficient Cronbach « coefficient
value (0.80) to indicate measurement of related concepts
with minimal redundancy.

The final factor analysis undertaken for quality-of-
life items yielded 1 factor with an eigenvalue greater
than one (3.01) that explained all of the variance in the
question items (Table 7). All items, with the exception
of 46a, which evaluated sexual activity restriction (fac-
tor loading, 0.34), loaded onto the factor (factor load-
ings, 0.45—0.78). This item was retained as a stand-alone
item because of its necessity for assessment. The Cron-
bach «a coefficient (0.82) suggested that further items
could be removed, but this would result in the loss of
important quality-of-life issues.

The resulting 3 domains were termed “bowel pattern,”
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Item reductions were conservative during the
first phase and a more critical review of the
data formed the basis for reductions at the
second stage. Throughout, decisions to
remove items were based on:

+ High intraclass correlation coefficient

+ Increased missing data

+  Poor evidence of sensitivity to change

and/or reliability
«  Clinical or patient relevance
+  Floor effects

Developmental
ICIQ-B
56 items

21 items
removed

25 .
symptom 10 quality-
items of-life
items
5 factors identified 1 factor identified
6 items poor factor loading Exploratory 1 item poor factor loading
Cronbach o= 0.86 principal Cronbach o. = 0.89
factor
l analysis
10 items 4 items
removed removed

/\

1 factor identified
1 item poor factor loading
Cronbach o = 0.82

2 factors identified
2 items poor factor loading
Cronbach o.=0.79

3

Quality-of-

Bowel Bowel
attern trol unscored life
contro .
P ; ) items and domain
domain domain

BSFS 5 items

5items

7 items

Final ICIQ-B 21 items

FIGURE 1. Item reduction process for the ICIQ-B. ICIQ-B = International Consultation on Incontinence Questionnaire-Bowels; BSFS = Bristol
Stool Form Scale.

“bowel control,” and “quality of life” because of the items  cording to the relatively equal contribution of each item to
contained, and 3 simple additive scores were indicated ac- the domain (Tables 6 and 7). Scores were calculated from
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TABLE 4. Exploratory factor analysis including factor loadings

and eigenvalues for the ICIQ-B symptom items following
varimax rotation
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TABLE 5. Exploratory factor analysis including factor loadings

and eigenvalues for the ICIQ-B quality-of-life items following
varimax rotation

Factor loading Question item Factor loadings
Question item F1 F2 Worry regarding smell 0.52
Usual bowel opening frequency (24 h) 0.45 Restr!ct!on of phy;lcal ETCFI}/ItIES 084
f Restriction of social activities 0.84
At worst bowel opening frequency (24 h) 0.51 L S
. - Restriction of sexual activities 0.44
Incontinence warning 0.56
Embarrassment 0.65
Urgency 0.60 . .
- Toilet location awareness 0.70
Straining to open bowels 0.43 .
- Plan according to bowels 0.81
Antidiarrheal use 0.56 ) .
. Diet restriction 0.68
Underwear staining 0.55
Usual frequency of liquid stool 0.76 Stay home more 085
) q yotliq ’ Overall bowel interference 0.77
incontinence
At worst frequency of liquid stool 0.70 Eigenvalue 5.24
incontinence Proportion of variance 0.93
Usual frequency of solid stool incontinence 0.67 Cronbach « coefficient 0.89
At.Worst frequency of solid stool 0.65 ICIQ-B = International Consultation on Incontinence Questionnaire-Bowels.
incontinence
Control flatus leakage 0.61
Usual frequency of mucus incontinence 0.63
At worst frequency of mucus incontinence 0.63 .. . .
Unexplained incontinence 063 clinical .relevance, and also reﬂectec} the hvgd experience of
Incontinence with exertion 0.43 those with symptoms, and also exhibited evidence of valid-
Ability to discriminate between flatus and 0.42 ity, reliability, and sensitivity to change. Two of the most
stool . commonly used assessment tools in this field are acknowl-
Incomplete evacuation of bowels 049 edged, the Cleveland Clinic Continence Grading Scale®'
Ability to wipe clean after bowel opening 0.50 d the Fecal 1 t lit f Life Scale.®® Al
Bowel opening frequency (night) 0.38 an ¢ becal Incon ln?nFe Qua. 1y of Lite . cale. T
Amount of liquid stool incontinence 0.30 though the Cleveland Clinic Continence Grading Scale in-
Amount of solid stool incontinence 0.38 cludes flatus, it is intended for clinician completion and
Unpredictability . 0.28 fails to capture issues of particular relevance to patients,
Incontinence on the individual’s mind 0.32 such as urgency and detailed quality-of-life issues. The Fe-
Anal pain/soreness 0.24 N . . . . .
cal Incontinence Quality of Life Scale provides detailed im-
Eigenvalue >.76 215 pact evaluation, but the initial question items for fecal in-
Proportion of variance 041 015 continence, excluding flatus, were derived through input
Cronbach « coefficient 0.86 > & > g p

ICIQ-B = International Consultation on Incontinence Questionnaire-Bowels.

the existing dataset to conduct the preliminary exploration
of its psychometric properties (Table 8), although a new
dataset will be required to formally evaluate the scoring
system. Values of the observed scores largely represented
the range of possible scores within the domains supporting
the ability of the ICIQ-B (Fig. 2) to detect varying levels of
symptoms and impact. The reliability of the final ICIQ-B
was found to be “good” across all domains, and all 3 do-
mains were responsive to change (P < .05).

DISCUSSION

The ICIQ-B provides a comprehensive, psychometrically
robust, self-report questionnaire for use in individuals
with anal incontinence of varying causes. The need for the
ICIQ-B was supported by the lack of an instrument for anal
incontinence that included flatus in addition to liquid and
solid stool incontinence, recognized the importance of

TABLE 6. Factor analysis results for the final 2 symptom

domains of the ICIQ-B following varimax rotation

Factor loadings

Bowel Bowel
Question item pattern control
Bowel opening frequency (night) 0.512 0.15
Usual bowel opening frequency (24 h) 0.44°2 0.16
Urgency 0.57° 0.10
Antidiarrheal use 0.49° 0.23
Anal pain/soreness 0.54° 0.01
Underwear staining 0.14 0.51°
Control liquid stool leakage 0.04 0.80%
Control solid stool leakage 0.16 0.80?
Control flatus leakage 0.30 0.65°
Control mucus leakage 0.05 0.87¢
Unexplained incontinence 0.02 0.69°
Unpredictability 0.04 0.57°
Eigenvalue 1.26 4.07
Proportion of variance 0.21 0.68
Cronbach « coefficient 0.80

ICIQ-B = International Consultation on Incontinence Questionnaire-Bowels.
?Indicates loading onto a factor.
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TABLE 7. Factor analysis results for the final quality-of-life

domain of the ICIQ-B following varimax rotation
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low levels of missing data indicate the relevance and ac-
ceptability of the final ICIQ-B.
The overall response rate of the ICIQ-B in the postal

Factor loadings .. .
9 administration was lower than expected, but several fac-
Quality Quality of tors need to be considered. Given the length of the devel-
Question item of life life (2) . . ..
opmental questionnaire and the sensitive nature of the
a . . . . .
Embarrassment 0.45 0.23 subject, it was anticipated that optimum return rates
Toilet location awareness 0.62° 0.02 . . . . . .
) . would not be achieved. This was evident in previous vali-
Plan according to bowels 0.78 0.20 . . .
Stay home more 0.77 0.13 dation studies with response rates as low as 16% when
Overall bowel interference 0.61° 0.12 relying on postal administration.>® Higher response rates
Eigenvalue 3.01 in questionnaire design studies have been achieved (61%-—
Proportion of variance 1.05 93%) when using a direct approach with patients in the
Cronbach « coefficient 0.82 32,35-37

As indicated by the poor factor loadings, a second quality of life factor was not indi-
cated.

ICIQ-B = International Consultation on Incontinence Questionnaire-Bowels.
Indicates loading onto a factor.

from clinical expert and health service researchers rather
than from patients. The justification for creating the
ICIQ-B was the need for an “anal incontinence” tool that
reflected both patients’” and clinicians’ perspectives.

The ICIQ-B includes assessment of flatus inconti-
nence, which is often overlooked or purposely not in-
cluded in questionnaires of this nature, despite its impor-
tance to patients.”® The inclusion of flatus incontinence
was found necessary from the results of qualitative studies
undertaken during the development of the ICIQ-B and
also indicated in a study undertaken by Cockell to modify
the Fecal Incontinence Quality of Life scale for a popula-
tion of postpartum women.>* Items regarding the “unpre-
dictability of incontinence” and the “embarrassment” as-
sociated with incontinence were also included as a direct
result of patient input. The increased relevance of this new
questionnaire to the population of interest is highlighted
through comments made by patients during interviews:

These [questions] were like having a conversation with
somebody, they really understood the problem.

Detailed psychometric evaluation of the ICIQ-B was nec-
essary to provide evidence of its capabilities for users to
judge the confidence they can place in the measurements
made.” This is of critical importance in health care consid-
ering the implications of use. The ICIQ-B exhibits high
levels of validity, reliability, and sensitivity to change, indi-
cating its applicability in clinical practice and research. The

clinic and follow-up of known patient groups.
Higher response rates were exhibited in the retest and sen-
sitivity-to-change subgroups in this study (76.0% and
64.6%). Similarly, in previous studies, an existing relation-
ship with respondents appeared to encourage increased
participation. Comparisons between study sites also high-
lighted higher response rates in Bristol in comparison with
London (61.5% vs 33.6%). It is well known that response
rates tend to be lower in London because of the highly
mobile population. In terms of population characteristics,
the respondents who participated in the study were similar
to the nonresponders, and the substudy groups were also
similar, suggesting that the data were representative of the
adult population with anal incontinence approached to
participate.

The ICIQ-B findings were consistent with well-evi-
denced theories and exhibited agreement with patient re-
ports of similar concepts measured using the St. Mark
score, providing evidence of construct and convergent
validity. It was not possible to establish criterion validity
with certainty because of the need to rely on comparisons
with physiological tests. Conflict between physiological
findings and patients’ self-reports are well documented. The
main problem with the hypothesized associations is that they
assume a causal effect between one physiological finding and
one symptomatic outcome, and although some of these rela-
tionships appear sensible, it must be appreciated that the re-
lationship is not necessarily linear.>**~*° Anal continence re-
quires coordination of varied aspects of the nervous and
gastrointestinal system, influenced by health status, and prac-
tical and psychological factors. Presence or absence of
symptoms and associations with functional or anatomical
impairments are therefore less clear-cut.*!

TABLE 8. Descriptive statistics and psychometric properties of the 3 domain scores within the ICIQ-B using the developmental dataset

Score Observed Mean score Median Reliability k Sensitivity to
Domain range score range (SD) score (crude agreement %) change (P value)
Bowel pattern 1-21 1-19 8.2 (3.5) 8 Good (92.7) .0339
Bowel control 0-28 2-28 19.7 (6.6) 22 Good (91.2) .0025
Quality of life 0-26 0-26 16.8 (6.6) 17 Good (92.8) .0001

ICIQ-B = International Consultation on Incontinence Questionnaire-Bowels.
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Initial number CONFIDENTIAL Y
Today's date

Many people experience bowel accidents or bowel leakages. We are trying to find out how

people experience these symptoms and how much this bothers them. We would be
grateful if you could answer the following questions, thinking about how you have been over the
PAST THREE MONTHS.

1 Please write in your date of birth: DD DD DD

DAY  MONTH  YEAR
2 Are you (tick one): Female [ ] Male[]

Bowel pattern

3 Onaverage how many times do you open your bowels in 24 hours?
(Tick one box for ‘usual’ and tick one box for ‘at worst)

(a) (b)
Usual At worst
lessthanonce [ 1" []"
one to three times [ ] [E
three to ten times [ * (R
ten or more times [_] « -

(c) How much does this bother you?
Please ring a number between 0 (not at all) and 10 (a great deal)

0 1 2 3 4 5 6 7 8 9 10
not at all a great deal

4 How often do you open your bowels during the night from going to bed to sleep
until you get up in the moming? (Tick one box)

never °
once [ ]*
twice ]+
three times [__| »
four or more times [__] «
(b) How much does this bother you?
Please ring a number between 0 (not at all) and 10 (a great deal)
0 1 2 3 4 5 6 7 8 9 10
not at all a great deal
Copyight ©90Q gonp”
ICIQ-B (04/08)
5 Do you have to rush to the toilet when you need to open your bowels?
(Tick one box)
a
never Ii__)] °
rarely ]:l !
some of the time [_| 2
most of the time [_] 2
always [+
(b) How much does this bother you?
Please ring a number between 0 (not at all) and 10 (a great deal)
0 1 2 3 4 5 6 7 8 9 10
not at all a great deal

FIGURE 2. The final ICIQ-B questionnaire.
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6 Do you use medications (tablets or liquids) to stop you opening your bowels?

(Tick one box)
a
never [ﬂ °

less than once amonth [_| 1
less than once a week [:] 2
less than once a day D ?
about once aday [ |+

several times a day D ¢
(b) How much does this bother you?
Please ring a number between 0 (not at all) and 10 (a great deal)

0 1 2 3 4 5 6 7 8 9 10
not at all a great deal

7 Do you experience pain/soreness around your back passage? (Tick one box)

-
never °
rarely [_|*
some of the time [__| 2
most of the time [:] 2
always [+

(b) How much does this bother you?
Please ring a number between 0 (not at all) and 10 (a great deal)

0 1. 2 3 4 5 6 7 8 9 10
not at all a great deal

Copyrght ©7CQ grovp” Bowel pattern score: sum scores 3a - 7a D I:]

ICIQ-B (04/08)
Bowel control

8 Do you experience any staining of your underwear or need to wear pads because
of your bowels? (Tick one box)
a
never I_(_J] °

less than once a month |:] '
less than once a week D 2
less than once a day |:| :
everyday |+

(b) How much does this bother you?
Please ring a number between 0 (not at all) and 10 (a great deal)

0 1. 2 3 4 5 6 7 8 9 10
not at all a great deal

9 Are you able to control watery or loose stool leaking from your back passage?

(Tick one box)
a
always |£| °

most of the time [__| *
some of the time [_|

rarely I:l 2
never ]+

(b) How much does this bother you?
Please ring a number between 0 (not at all) and 10 (a great deal)

0 1 2 3 4 5 6 7 8 9 10
not at all a great deal
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10  Are you able to control accidental loss of formed or solid stool from your back
passage? (Tick one box)
a
always [ﬁ °

most of the time D !
some of the time [_| 2

rarely [ |2
never [+

(b) How much does this bother you?
Please ring a number between 0 (not at all) and 10 (a great deal)

0o 1 2 3 4 5 6 7 8 9 10

not at all a great deal
Copyrght ©1CIQ grovp”
ICIQ-B (04/08)
11 Are you able to control wind (flatus) escaping from your back passage?
(Tick one box)

avays [

most of the time D L
some of the time [__| 2

rarely [_|*
never [+

(b) How much does this bother you?
Please ring a number between 0 (not at all) and 10 (a great deal)

0 1 2 3 4 5 6 7 8 9 10
not at all a great deal

12 Are you able to control mucus (discharge) leaking from your back passage?

(Tick one box)
a
always ﬁ’ °

most of the time [_| !
some of the time [__] 2

rarely ]
never |+
(b) How much does this bother you?
Please ring a number between 0 (not at all) and 10 (a great deal)
1 2 3 4 5 6 7 8 9 10
not at all a great deal

13 Do you have bowel accidents when you have no need to open your bowels?

(Tick one box)
a
—

rarely :I !
some of the time D 2
most of the time [__|

always [+

(b) How much does this bother you?
Please ring a number between 0 (not at all) and 10 (a great deal)

0 1 2 3 4 5 6 7 8 9 10
not at all a great deal

Copyrght ©7CQ grovs”
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ICIQ-8 (04/108)
14  Are your bowel accidents or leakages unpredictable? (Tick one box)

-
never [ |e
rarely ]
some of the time [_]
most of the time [__]»

always [+

(b) How much does this bother you?
Please ring a number between 0 (not at all) and 10 (a great deal)

0 1 2 3 4 5 6 7 8 9 10
not at all a great deal

Bowel control score: sum scores 8a - 14a D ]:I
Other bowel symptoms

15  Using the pictures please indicate how your bowel movements are most of the
time? (Tick all boxes that apply)

a
separate hard lumps like nuts (hard to pass) %% I_‘__l] '
2
sausage-shaped but lumpy o D
like a sausage but with cracks on its surface - D ’

like a sausage or snake — smooth and soft D
" .: 7, ¢
soft blobs with clear cut edges (easy to pass)
” e
fluffy pieces with ragged edges, a mushy stool D
> 7
watery, no solid pieces - D

(b) How much does this bother you?
Please ring a number between 0 (not at all) and 10 (a great deal)

0 1 2 3 4 5 6 7 8 9 10

not at all a great deal
Copyrght ©700 provp” Bra%0! S100! Foem Scale ODonmel LJD. « 3 (1900)
ICIQ-B (04/08)
16 Do you need to strain to open your bowels? (Tick one box)
a
-}
rarely [ |+

some of the time [__|
most of the time [__|»

always [+
(b) How much does this bother you?
Please ring a number between 0 (not at all) and 10 (a great deal)
0 1 2 3 4 5 6 7 8 9 10
not at all a great deal

17 Is the possibility of having a bowel accident on your mind? (Tick one box)

wover L1

rarely [+

some of the time [__|
most of the time [_| *

always [ ]«
(b) How much does this bother you?
Please ring a number between 0 (not at all) and 10 (a great deal)

0 1 2 3 4 5 6 7 8 9 10
not at all a great deal
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Sexual impact

18 Do you restrict your sexual activities because of your bowels? (Tick one box)

never [ﬁ °
rarely [:] !

some of the time [_] 2
most of the time [_|

always |+

not applicable [_| ¢
(b) How much does this bother you?
Please ring a number between 0 (not at all) and 10 (a great deal)

0 1 2 3 4 5 6 7 8 9 10
not at all a great deal

Copyright ©71CKQ grovp”
ICIQ-B (04/08)

Quality of life

19 Do your bowels cause you to feel embarrassed? (Tick one box)

a
never 0

rarely ]

some of the time E] 2

most of the time |:| :

always [ ]+

(b) How much does this bother you?
Please ring a number between 0 (not at all) and 10 (a great deal)
0 1 2 3 4 5 6 7 8 9 10
not at all a great deal

20 Do your bowels cause you to make sure you know where toilets are?

(Tick one box)
a
never ﬂ °

rarely [

some of the time [_|
most of the time [__| »

always |:| ¢

(b) How much does this bother you?
Please ring a number between 0 (not at all) and 10 (a great deal)

0 1 2 3 4 5 6 7 8 9 10
not at all a great deal

21 Do your bowels cause you to make plans according to your bowels?

(Tick one box)
a
never ﬁ] °

rarely [:] !

some of the time [__] 2
most of the time [_| *
always [__|+

(b) How much does this bother you?
Please ring a number between 0 (not at all) and 10 (a great deal)

0 1 2 3 4 5 6 7 8 9 10
not at all a great deal

Copyrght ©71CIQ grovp”
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ICIQ-8 (04/08)

(Tick one box)

(b) How much does this bother you?

0 1 2 3 4
not at all

22 Do your bowels cause you to stay home more often than you would like?

Please ring a number between 0 (not at all) and 10 (a great deal)

a
never o

rarely [

some of the time [_|
most of the time [_|»

always D ‘

6 7 8 9 10
a great deal

0 1 2 3 4
not at all

23. Overall, how much do your bowels interfere with your everyday life?
Please ring a number between 0 (not at all) and 10 (a great deal)

6 7 8 9 10
a great deal

Quality of life score: sum scores 19a -23 I:] D

24 Please use the space below to describe any worries you have about bowel
accidents or leakages, what you think may have caused your bowel accidents or
leakages, or anything else you think we should know.

Thank you very much for answering these questions.

Copyrght ©7CQ grovp”

Reliability of the ICIQ-B both for individual items and
the derived scoring system was demonstrated, reinforcing
its applicability in ongoing monitoring for patients. Sensi-
tivity to change was also established, making the ICIQ-B
well suited to outcome evaluation for both clinical treat-
ment and research into new or existing interventions.

The use of mixed methodology in the development of
the ICIQ-B was effective in producing a data-rich evidence
base during the qualitative studies from which to generate
question items, reinforced by rigorous quantitative stud-
ies. This ensured that the ICIQ-B was sufficiently psycho-
metrically robust to place confidence in the results ob-
tained, which is crucial for its intended use in health care
settings. Further evaluation studies will also need to be
undertaken to provide evidence of the ICIQ-B’s applicabil-

ity in a range of clinical and research settings. The ICIQ-B
provides a robust tool to standardize the assessment of anal
incontinence and reflect the patient’s perspective of the
severity of their symptoms and impact on quality of life.
Thus, the ICIQ-B will provide improved assessment capa-
bility in this important and relatively neglected area of
clinical practice. Its use in clinical practice and research is
encouraged and can be accessed through the ICIQ website
(www.icig.net).

ACKNOWLEDGMENTS

The authors thank the patients and clinical experts who par-
ticipated in this study, and North Bristol NHS Trust, UK, who


www.iciq.net

DISEASES OF THE COLON & RECTUM VOLUME 54: 10 (2011)

contributed educational funding for the lead author. Jenny
Donovan is an NIHR Senior Investigator.

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

Chelvanayagam S, Mott L. Supporting women with faecal in-
continence. Gastrointestinal Nursing. 2005;3:28 -32.

. Norton C. Nurses, bowel continence, stigma and taboos.

] Wound Ostomy Continence Nurs. 2004;31:85-94.

. Wilson M. The patient’s perspective on life with faecal inconti-

nence. Continence UK. 2007;1:71-75.

. Landefeld CS, Bowers BJ, Feld AD, et al. National institutes of

health state-of-the-science statement: prevention of fecal and
urinary incontinence in adults. Ann Intern Med. 2008;148:
449—-458.

. Staskin D, Kelleher C, Avery K, et al. Initial assessment including

quality of life. In: Abrams P, Cardozo L, Khoury S, Wein A, eds.
Incontinence: Proceedings of the Fourth International Consulta-
tion on Incontinence, July 5—8, 2008. 4th ed. Plymouth, United
Kingdom: Health Publication Ltd; 2009:331-412.

. Norton C, Barrett J, Bartolo DC, et al. Faecal incontinence: the

management of faecal incontinence in adults. Clinical Guideline
49.2007;1-146.

. Donovan J, Bosch JLHR, Gotoh M, et al. Symptom and qual-

ity of life assessment. In: Abrams P, Cardozo L, Khoury S,
Wein A, eds. Incontinence: Proceedings of the Third Interna-
tional Consultation on Incontinence, June 26—-29, 2004. 3rd ed.
Plymouth, United Kingdom: Health Publication Ltd; 2005:
519-584.

. Oppenheim AN. Questionnaire Design, Interviewing and Atti-

tude Measurement. London, United Kingdom: Continuum;
1992.

. Streiner DL, Norman GR. Health Measurement Scales: a Practi-

cal Guide to Their Development and Use. New York, NY: Oxford
University Press; 2004.

Nunnally JC, Bernstein IH. Psychometric Theory. New York, NY:
McGraw-Hill Inc.; 1994.

Cotterill N, Norton C, Avery KNL, Abrams P, Donovan JL. A
patient centered approach to developing a comprehensive
symptom and quality oflife assessment of anal incontinence. Dis
Colon Rectum. 2008;51:82—87.

Abrams P, Avery K, Gardener N, Donovan J. The international
consultation on incontinence modular questionnaire: www.iciq.
net. J Urol. 2006;175:1063—-1066.

Stone DH. How to do it: design a questionnaire. BMJ. 1993;307:
1264-1266.

Aday LA, Cornelius LJ. General principles for formulating ques-
tions. In: Aday LA, Cornelius LJ, eds. Designing and Conducting
Health Surveys. A Comprehensive Guide. 3rd ed. San Francisco,
CA: Jossey-Bass; 2006:194-220.

Bowling A. Measuring Health: A Review of Quality of Life Mea-
surement Scales. Maidenhead, United Kingdom: Open Univer-
sity Press; 2005.

Adamson J, Gooberman-Hill R, Woolhead G, Donovan ]J.
‘Questerviews using questionnaires in qualitative interv-
iews as a method of integrating qualitative and quantitative health
services research. J Health Serv Res Policy. 2004;9:139—145.

Eva UF, Gun W, Preben K. Prevalence of urinary and fecal in-

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

1249

continence and symptoms of genital prolapse in women. Acta
Obstet Gynecol Scand. 2003;82:280-286.

Lam TC, Kennedy ML, Chen FC, Lubowski DZ, Talley NJ. Prev-
alence of faecal incontinence: obstetric and constipation related
risk factors; a population-based study. Colorectal Dis. 1999;1:
197-203.

Siproudhis L, Pigot F, Godeberge P, Damon H, Soudan D, Big-
ard MA. Defecation disorders: a French population survey. Dis
Colon Rectum. 2005;49:219-227.

Campbell MJ, Machin D. Statistical inference. In: Campbell MJ,
Machin D, eds. Medical Statistics a Commonsense Approach. 3rd
ed. Chichester, United Kingdom: John Wiley and Sons Ltd;
1999:77-93.

Litwin MS. How to Measure Survey Reliability and Validity. Lon-
don, United Kingdom: Sage Publications; 1995.

Vaizey CJ, Carapeti E, Cahill JA, Kamm MA. Prospective comparison
of faecal incontinence grading systems. Gut. 1999;44:77—80.

Altman DG. Practical Statistics for Medical Research. London,
United Kingdom: Chapman & Hall; 1991.

Altman DG. Diagnostic tests. In: Altman DG, Machin D, Bryant
TN, Gardner MJ, eds. Statistics with Confidence. 2nd ed. Bristol,
United Kingdom: BMJ Books; 2000:105-119.

Bland M, Altman DG. Statistical methods for assessing agree-
ment between two methods of clinical measurement. Lancet.
1986;1:307-310.

Cronbach L. Coefficient alpha and the internal structure of tests.
Psychometrika. 1951;16:297—-334.

Litwin MS. Reliability. In: Litwin MS, ed. How to Measure Survey
Reliability and Validity. London: Sage Publications; 1995:5-31.
Feinstein AR. Clinimetrics. Westford, MA: Murray Printing
Company; 1987.

Fabrigar LR, Wegener DT, MacCallum RC, Strahan EJ. Evaluat-
ing the use of exploratory factor analysis in psychological re-
search. Psychol Methods. 1999;4:272-299.

Frankfort-Nachmias C, Nachmias D. Index construction and
scaling methods. In: Frankfort-Nachmias C, Nachmias D, eds.
Research Methods in the Social Sciences. 4th ed. London, United
Kingdom: Edward Arnold; 1992:427-446.

Jorge JMN, Wexner SD. Etiology and management of fecal in-
continence. Dis Colon Rectum. 1993;36:77-97.

Rockwood TH, Church JM, Fleshman JW, et al. Fecal inconti-
nence quality of life scale: quality of life instrument for patients
with fecal incontinence. Dis Colon Rectum. 2000;43:9-16.
Norton C, Chelvanayagam S. A nursing assessment tool for
adults with fecal incontinence. ] Wound Ostomy Continence
Nurs. 2000;27:279-291.

Cockell SJ, Oates-Johnson T, Gilmour DT, Vallis TM, Turnbull
GK. Postpartum flatal and fecal incontinence quality-of-life
scale: a disease- and population-specific measure. Qual Health
Res. 2003;13:1132-1144.

Bugg GJ, Kiff ES, Hosker G. A new condition-specific health-
related quality of life questionnaire for the assessment of women
with anal incontinence. BJOG. 2001;108:1057—-1067.

Bakx R, Sprangers MA, Oort FJ, et al. Development and valida-
tion of a colorectal functional outcome questionnaire. Int J
Colorect Dis. 2005;20:126—136.

Talley NJ, Phillips SF, Melton III L], Wiltgen C, Zinsmeister AR.
A patient questionnaire to identify bowel disease. Ann Intern
Med. 1989;111:671-674.


www.iciq.net
www.iciq.net

1250

38. Bharucha AE. Outcome measures for faecal incontinence: anorec-
tal structure and function. Gastroenterology. 2004;126:590—S98.
Damon H, Henry L, Barth X, Mion F. Fecal incontinence in
females with a past history of vaginal delivery: significance of
anal sphincter defects detected by ultrasound. Dis Colon Rectum.
2002;45:1445-1450.

39.

(Come Viisi

SUBSCRIBE TODAY

DISEASES o

COLON & RECTUM %

Editor-in-Chief: RobertO. Madolf, WO
Iss\: 00123706
Online IssN:  1530-0358

eSS

Col r)\&
REC

Gastrosatersiogy
5 26 of 152 Surgery

mpact Factor: 2415

The ASCRS otes toematon o
cencacns ristny
ummnun "

Success Stones
mwm
> Leinmee i

40.

41.

COTTERILL ET AL: PATIENT ASSESSMENT FOR ANAL INCONTINENCE

Dobben AC, Terra MP, Berghmans B, et al. Functional changes
after physiotherapy in fecal incontinence. Int J Colorect Dis.
2006;21:515-521.

Deutekom M, Dobben AC, Terra MP, et al. Clinical presentation
of fecal incontinence and anorectal function: what is the rela-
tionship? Am J Gastroenterol. 2007;102:351-361.

=4 http://www.dcrjournal.com
or via the ASCRS at
http://www.fascrs.org

Exciting new features are there for the readers to enjoy!




