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ABSTRACT

Aims

Fecal incontinence (FI) is known to have a major impact on quality of life. The Fecal
Incontinence Quality of Life scale (FIQL) and Fecal Incontinence Severity Index (FISI)
have been developed to assess this impact. The aim of this study was to validate the
FIQL and FISI in the Dutch language.

Methods

The study population consisted of women and men experiencing Fl and a reference
group. The FIQL (four domains) and FISI questionnaires were validated by testing
standardized measurement properties: discriminative ability, internal consistency,
reproducibility, construct validity, and responsiveness.

RESULTS

A total of 55 patients and 277 reference participants were included. Patients had
significant lower and higher scores at the FIQL and FISI, respectively, than references
(FIQL: 2.58+0.70 and 3.92+0.36, FISI: 38.57+10.73 and 23.17+15.01; p<.001), indicating
worse functioning in patients and with this the discriminative abilities of the measures.
The FIQL demonstrated adequate internal consistency on all domains (0.72-0.96),
except for the embarrassment domain (0.55). The reproducibility was good for both
measures. A negative correlation was found between the FIQL and FISI. Furthermore,
the FIQL showed a positive (0.77) and the FISI a negative correlation -0.31) with the
Mental Component Summary scale of the SF-12. Responsiveness analysis showed a
minimal important change of 0.40 points for the FIQL.

CONCLUSION

Validity and reliability were good in the Dutch FIQL, but inconclusive in the FISI. The
Dutch FIQL can support physicians in determining the impact of Fl on patient’s quality
of life.

Erasmus University Rotterdam /6'24«.{90\9



Validation of the Dutch FIOL and FISI | 3
INTRODUCTION

The spectrum of fecal incontinence (FI) comprises the involuntary loss of gas, liquid,
and solid stool." Prevalence figures differ from 1.4% to 42%, depending on the age
and sex of the population and the definition of incontinence.”* The incidence of Fl
is higher in women and higher with age. Fl is known to have a major impact on the
quality of life (QoL) in patients, resulting in psychological symptoms, functional loss
in daily life, and even social isolation.” Furthermore, Fl is associated with other pelvic
floor disorders such as urinary incontinence and pelvic organ prolapse.’

To assess the severity of Fl and its impact on Qol, standardized and validated instru-
ments are needed, which can also be used to diagnose Fl and to assess the effective-
ness of Fl therapy. It is important to establish that measures adequately evaluate the
topic of interest before they can be used in clinical practice. Standardized validation
processes have been developed to assess this ability.” Several validated questionnaires
are available in English, such as the International Consultation on Incontinence Modu-
lar Questionnaire-Bowel symptoms (ICIQ-BS),® Manchester Bowel Questionnaire, °
Fecal Incontinence Quality of Life scale (FIQL)"” and the Fecal Incontinence Severity
Index (FISI)."

We have chosen to use the FIQL and the FISI because of the grade B recommenda-
tion by the International Continence Society, prevalent use in clinical research about
pelvic floor disorders, and personal preference. The FIQL was also validated in various
other languages.”"” The FIQL is a condition-specific quality of life measure to assess

1." To enable

FI.° The FISI is a scoring system to assess the severity of symptoms of F
the use of proper measures in Dutch clinical practice, versions of the FISI and FIQL
have yet to be translated and validated. The aim of this study is to provide validated
versions of the Dutch FISI and FIQL following a standardized procedure to evaluate

the measurement properties.”

METHODS

This study is part of a large health-related QoL study among patients visiting a tertiary
pelvic floor center.”” Approval was obtained by the local medical research ethics
committee (MEC-2008-376) and guidelines following good clinical practice were
followed.

Linguistic Validation
A standardized guideline was used for the translation of the FIQL and the FISI mea-
sures.” Three native Dutch each independently translated the English FIQL and FISI to

Erasmus University Rotterdam 24\/»9\9



4 Erasmus Medical Center Rotterdam

Dutch. After discussion and revision of differences, a native English speaker performed
a backward translation. In a pilot study, 10 patients participated in a face-to-face vali-
dation and changes were made according to their feedback. The final versions of the
FISI and FIQL were then used for this study (See “Vragenlijsten”).

Study Population

Patient group

Women and men were eligible for inclusion when they experienced symptoms of
FI for at least 3 months, spoke fluently Dutch, and were over 18 years old. Patients
with current malignancy, dementia, mental retardation, and/or another neurologi-
cal disease were excluded. Eligible patients were informed about this study by their
physician during a regular outpatient visit. If interested in participation, they received
an information package containing the consent form and the first two questionnaires.
After written informed consent was given, these questionnaires were to be filled out
during the inclusion visit, and T week after inclusion. The second set of questionnaires
was sent out through postal mail and completed 6 months after inclusion. Treatment
was not initiated during the first week of study participation. An extra question taken
from the RAND 36-Item Health Survey, the RAND 36- Health Transition Item (RAND
36-HTI), was added to the last questionnaires.” This question compares the general

health of patients to 1 year ago.

Reference group

An 1SO-certified (ISO 26362) panel was used as a reference group. Stratification for
age, educational level, and residence was performed to create a representative group
of the Dutch general population. Beforehand, the presence of Fl was unknown.

Questionnaire

The questionnaire consisted of three measures:
The FIQL is a condition-specific measure that evaluates QoL in patients who ex-
perience Fl. The measure consists of 29 questions, subdivided into four subscales:
Lifestyle, Coping/Behaviour, Depression/Self-perception, and Embarrassment.
With a few exceptions, responses are graded on a 4-point Likert-scale ranging
from 1 “strongly agree” to 4 “strongly” disagree. The additional response option
“not applicable” is graded with a score of 4, in concordance with Dr. Rockwood,
developer of the FIQL."” Question 1, general health, is graded from 1 “excellent”
to 5 “poor” and is reversely scored. Question 4, Fl specific depression, is graded
from 1 “extremely so” to 6 “not at all.” The scale scores are calculated by adding
the numerical values of all responses in that specific scale and then dividing by its
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number of items. Scale scores are only calculated if at least half of the items have
been answered. Higher scores indicate a better QoL."

The FISl is a severity rating score for Fl. This score evaluates the frequency of four
types of Fl: gas, mucus, and liquid and solid stool. Frequency options range from
“two or more times a day” to “never.” Surgeon and patient specific ratings are avail-
able. In this study, the scores were based on patient specific ratings. Higher scores
indicate more severe F1."

The Short Form Health Survey (SF-12) is a general health QoL questionnaire. Based
on the responses two summary measures can be calculated, the physical compo-
nent summary (PCS-12) and the mental component summary (MCS-12).** The SF-12
was distributed to the patient group only.

Measurement Properties

The following measurement properties were evaluated following standardized quality
criteria'®:

Reliability

Internal consistency

This indicates the extent to which the items in a (sub) scale assess the same construct.
A Cronbach’s alpha of >0.70 was considered to show adequate and >0.50 to show
moderate internal consistency.”

Reproducibility

This indicates the degree to which scores in a stable patient remain similar on repeated
measurements. The intraclass correlation coefficient (ICC) was calculated to evaluate
test-retest reliability, that is, the extent to which patients can be differentiated from
each other, despite measurement error. A value of at least 0.70 was required for ad-
equate test-retest reliability.” Agreement concerns the similarity between scores on
repeated measures. The measurement error (systematic and random error of a score
not due to true changes) was quantified as limits of agreement (LOA). The LOA repre-
sent the range of a specific percentage of the differences between two sets of scores
and are calculated as the mean change in score +1.96 * standard deviation (SD) of the
changes.” The impact of the measurement error has been calculated by relating the
range of the LOA to the range of the total score of the measure.

Validity

Content validity

This is the extent to which the measure addresses the concepts of interest in the target
population. Face validity is the degree to which the measures indeed presents an ad-
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equate reflection of the construct to be measured, in this case clinical symptoms and
quality of life dependent on FL Floor or ceiling effects are present if more than 15%
of the responders reported the highest or the lowest score.”” Floor and ceiling effects
were determined for total and scale scores.

Criterion validity

This is the correlation between the measure of interest and a gold standard. No perfect
gold standard exists for the FIQL or FISI. The SF-12 was chosen as a substitute, because
itis a commonly used generic health-related QoL measures and consists of a physical
and a mental component scale, which could correspond to the FISI and FIQL, respec-
tively. The correlation between the FIQL and FISI was determined as well. Pearson’s r
was used to calculate the correlations between the different measures."

Construct validity
This is the extent to which predefined hypotheses about the scores of the FIQL and
FISI measures in relation to other measurements could be confirmed. If at least 75%
of these hypothesis were correct, construct validity was considered adequate.” We
formulated the following hypotheses:

a. FISI and FIQL scores will be negatively correlated.

b. FISI scores will be higher in patients than in the reference group.

c. FIQL scores will be lower in patients than in the reference group.

d. In patients FIQL scores will be positively correlated with MCS-12 scores.

Responsiveness

This is the ability of a measure to detect clinical important change over time. This was
only calculated for patients who received treatment. The area under the receiver op-
erating characteristic (ROC) curve (AUC) shows the ability of a measure to distinguish
patients who have improved from those who have not. The RAND 36-HTI was used as
an external criterion to determine the AUC for the FIQL and FISI scores. An AUC of at
least 0.50 was considered adequate.'

Interpretability

This is the degree to which a qualitative meaning can be assigned to the quantitative
scores of the measure. To indicate a true clinical relevant improvement we used the
minimal important change (MIC), defined as the optimal ROC cut-off point; the value
for which the sum of proportions for misclassifications ([1-sensitivityl+[1-specificity])
was smallest.” The LOA should be smaller than the MIC."®
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Statistical Methods

To determine an adequate sample size quality criteria were followed, which stated
that at least 50 patients were required.”® We reported continuous data as mean and SD
and the categorical data as numbers and percentages. Differences between patient
and reference group were evaluated using the Student’s t-test and Chi-square test
for continuous and categorical variables, respectively. One-way analysis of variance
(ANOVA) was used for the evaluation of more than two independent groups. Treat-
ment options were divided into three subgroups; conservative, pharmaceutical, and
surgical. A two-sided p-value of <.05 was considered significant. Statistical analysis was
performed using SPSS version 21.0 (IBM Crop., Armonk, NY).

RESULTS

Out of the 91 patients interested in study participation, 55 (60%) completed the first
questionnaire (Figure 4.1). Table 4.1 displays the characteristics of patient and refer-
ence group (n=277) and shows a higher percentage of women in the patient group
than in the reference group. The total score and four subscale scores of the FIQL are
significantly lower in the patient group, indicating a worse quality of life due to FI. The
FISI score is significantly higher in the patient group, indicating more severe symptoms
of FI.

Reliability

Internal consistency

For the FIQL the Cronbach’s alpha ranged from 0.55 to 0.96 on the total score and
on the four separate domains in the patient group. It was below 0.70 for the embar-
rassment domain only, indicating moderate internal consistency for that domain and
adequate internal consistency for the total score and the three other domains. For
the reference group the Cronbach’s alpha for the FIQL were adequate as well (Table
4.2). The FISI had a low Cronbach’s alpha of 0.22 in patients, while it had a moderate
Cronbach’s alpha of 0.66 in the reference group (Table 4.2).

Reproducibility

The test retest period had a mean duration of 75 days. Table 4.2 demonstrates the
excellent reliability for the total (ICC 0.95) and domain scores (ICC 0.80-0.95) of the
FIQL. A good reliability was shown for the FISI (ICC 0.72) as well. The impact of the
measurement error is expected to be 25% when relating the range of the LOA (-0.51to
0.47) to the range of the total FIQL score (0-4). For the FISI the impact of the measure-
ment error is expected to be 48%, LOA (-16.26 to 13.02).

Erasmus University Rotterdam 24\/»9\9



Erasmus Medical Center Rotterdam

Not eligible:
P Patients interested in o Already started treatment
participation (n=12)
- (n=91) ¢ No symptoms of fecal
5 incontinence (n = 3)
£ » e Dementia (n=1)
=8 ¢ Recent malignancy (n = 1)
& Eligible for study participation
(n=74)
— Declined participation
(n=12)
g Non-responders
2 Consent to study participation (n=5)
s} (n=57)
£
i Incomplete questionnaire
Completed first (n=2)

questionnaire
(n=55)

}

Completed second
questionnaire
(n=45)
Non-responders 10/55

v

Completed third
questionnaire
(n=41)
Non-responders 4/55

A 4

Available for analysis
(n=55)

‘ Analysis ’ [ 6 month follow-up J [ Test - Retest ]

Figure 41 Flowchart: inclusion process of patient group

Validity

Content validity

Face validity was considered adequate for the FIQL and FISI by the researchers and 10
patients during the pilot study. For the total score of the FIQL, a ceiling effect was ob-
served in 68% of the reference group, reflecting the low prevalence of Fl in this group.
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Table 41 Demographic and Clinical Characteristics of the Study Group (Patient vs Reference).

Patient 2gnr:)susp; Reference(: ngzr;);;; p-value

Gender, number of women (%) 52(95) 141 (51) <.001
Age (years), mean+SD 59.3£12.45 48.7£16.2 <.001
Educational level, number(%)

Lower 20 (36) 59 (21) .01

Middle 25 (45) 133 (48)

Higher 10 (18) 85 (31)
Scores, mean £ SD

FISI* 38.57+10.73 23.17 +£15.01 <.001

FIQL® 2.58+0.70 3.92+0.36 <.001

Lifestyle 2.82+0.93 3.92+0.33 <.001

Coping/behaviour 2.07£0.73 3.85+0.43 <.001

Depression/self-perception 3.20+0.98 4.04+0.41 <.001

Embarrassment 2.23+£0.80 3.86+0.43 <.001
Scores at 6 month follow-up, mean+SD (n=45)

FISI® 35.91+14.41 16¢

FIQL® 2.72+0.66 .01

Lifestyle 2.97+0.76 .02¢

Coping/behaviour 2.24+0.77 .01

Depression/self-perception 3.33+0.79 174

Embarrassment 2.37+0.89 .06*
Scores SF-12, meantSD (n=23)

PCS-12¢ 41.50 £11.66

MCS-12¢ 46.26 £13.39

*Higher FISI scores indicate more severe Fl.

® Higher FIQL scores indicate a better Fl quality of life.

“Scores higher than 50 indicates better quality of life, scores lower than 50 indicates poorer quality of life.
4 Difference between baseline and 6 month follow-up.

For the FISI, a floor effect was observed in the reference group (16%), again reflecting
the low prevalence of Fl.

Criterion validity

In the patient group no correlation was found between FIQL (or any of its domain
scores) and FISI, while in the reference group significant negative correlations were
found (Table 4.3). Correlations of the FIQL and the FISI with the PCS-12 were insig-
nificant (Table 4.3). Significant positive correlations were found for all four domains
and total score of the FIQL with the MCS-12, and a significant negative correlation was
found for the FISI and MCS-12.
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Construct validity
Three of four predefined hypotheses were confirmed, indicating good construct validity.
a. An insignificant correlation was found between FIQL and FISI scores, and the hy-
pothesis could therefore not be confirmed.
b. FISI scores of patients were higher than those of the reference group.
FIQL scores of patients were lower scores than those of the reference group.
d. The MCS-12 was positively correlated with the FIQL on all domains.

Responsiveness

At 6 month follow-up 45 patients completed the FIQL and FISI, of whom 32 patients
had received treatment. Treatment was conservative in 17 patients, pharmaceutical in
nine patients and surgical in six patients. The change in scores is shown in Table 4.1. The
AUC for the FIQL in this group was 0.69, with a p-value of .08 (Table 4.4). For the FISI
an AUC of 0.45 was found, with a p-value of .62.

Interpretability

Table 4.4 displays a MIC for the FIQL of 0.40 with 63% correctly identified as improved
and 75% as notimproved. The MIC is just within the range of the LOA, indicating thata
change of 0.40 points could possibly be attributed to measurement error. For the FISI
a MIC of 11.50 with 100% correctly identified as improved and 16% as not improved is
found. This MIC is within the LOA range, indicating that with a change of 11.50 points a
true improvement cannot be de distinguished from a measurement error.

Table 44 The FIQL and FISI scores in patients who have received treatment and their corresponding
RAND-36 response reflect the responsiveness and interpretability.

Number (%) FIQL scores FISI scores
(n=31)* (n=31)° (n=31)°

RAND-36 health transition item

Much worse / a little worse 5(16) 0.23+0.88 2.80£9.42

Same 15 (48) 0.28+0.34 -8.21+15.85

A little better 5(16) 0.40+0.39 1.60 £ 6.43

Much better 6(19) 0.74+0.45 11.67 £15.27
Area under the ROC curve 0.69 0.45

p-value .08 .62
Minimal important change 0.40 11.50

Sensitivity; specificity 0.63;0.75 1.00; 0.16

The RAND-36 functions as an anchor.

Data presented are in number (%) or mean uange *SDchange between baseline and follow-up at 6 months.
“Responsiveness has only been reported for the 31 patients who received treatment.

PPositive scores indicate an improvement in quality of life.

“Negative scores indicate an improvement in symptoms.
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DISCUSSION

With this study, we have addressed the need for validated measures in the Dutch
language for the assessment of the impact and severity of FI. We found an adequate
reliability and validity for the FIQL, for the FISI these remain inconclusive. The results
differed significantly between patient and reference groups for both measures, indicat-
ing worse quality of life and more severe symptoms of Fl in the patient group, thereby
demonstrating their discriminative power.

The Cronbach’s alpha ranged between 0.55 and 0.95 for the total score and the
four separate domains, which is similar to other validation studies.””"" The internal
consistency was, therefore, adequate for all but one domain. The Cronbach’s alpha for
the embarrassment scale of 0.55 was below the minimum of 0.70 that is considered
adequate. Such a low Cronbach’s alpha has previously also been reported in other
validation studies.”™"” This embarrassment scale consists of (only) three questions. It
addresses two unrelated aspects of shame, which may have led to a diverse pattern of
answers and thus a relatively low Cronbach’s alpha. In our opinion, the lower internal
consistency for this scale is not problematic.

The low internal consistency we found for the FISI could (partially) be explained by
the fact that the FISI is a scoring system for symptoms of Fl. The construct measured by
the FISI is observable and it is therefore clear that each item of the FISI contributes to
the construct of Fl. Guidelines state that low internal consistency does not have to be
problematic if the construct to be measured is evident.”

For both measures the high ICC indicates an excellent reproducibility. The ICC
for the FIQL total score and its four different domain scales range from 0.80 to 0.95,
similar to previous validation studies.”™"” The embarrassment scale showed a good
reproducibility (ICC 0.80), even though it showed a sub adequate internal consistency
(Cronbach’s alpha 0.55). This strengthens the earlier assumption that the low internal
consistency is acceptable. Future research could focus on this embarrassment scale
by assessing the impact of redistribution of the scale items, deletion of the scale or
patient interviews.

Similarto othervalidation studies, a scoring system was used to assess the correlation
between clinical symptoms and the FIQL questionnaire. The FISI measure was chosen
for this study, other studies have used both the FISI and Wexner scores.*™" Nega-
tive correlations between the FIQL and FISI were seen in both patient and reference
groups, however, these were only significant in the reference group. The insignificant
correlation in the patient group might be explained by the small sample size. This is the
only predefined hypothesis that was not confirmed for the construct validity.

We found a good correlation for the FIQL and the FISI with the MCS-12. This was
expected, given that the four domains of the FIQL mainly address the experience of
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FI and not so much the (physical) symptoms. In other validation studies, which used

the SF-36 to determine criterion validity,”"”

positive correlations were found between
the FIQL and some of the physical domain scores of the SF-36, however, we could not
repeat this since we used the PCS-12. Therefore, an adequate comparison with the
other validation studies cannot be made.

Responsiveness analysis of the FIQL showed a borderline significant AUC of 0.69
(p=.08), indicating a good correlation of the FIQL with clinical change determined with
the RAND 36-HTI. The small number of patients available for this analysis might have
contributed to the borderline significant p-value for the FIQL, and also have caused
the AUC of 0.45 for the FISI. In addition, the weak correlation between the FISI and
the RAND 36-HTI could be caused by the more divergent FISI scores. However, we
could not elucidate the cause of this weak correlation. The difference between the
constructs to be measured, that is, the experience versus the actual severity of the Fl
symptoms, could explain the difference found during the responsiveness and inter-
pretability analysis with the RAND 36-HTI for the FIQL and FISI.

The strengths of this study are the use of standardized measurement properties
to evaluate the quality of the Dutch versions of the FIQL and FISI and the use of a
reference group to assess the ability of both measures to detect clinically relevant dif-
ferences. Limitations of this study include the small number of patients who received
treatment during the 6 months follow-up. This complicated the adequate evaluation
of responsiveness and interpretability for the FISI.

CONCLUSION

The Dutch version of the FIQL showed good reliability and validity for use in patients
with FI. The measurement properties of the FISI were found to be inconclusive. It is
recommended to confirm the responsiveness of the FIQL and measurement proper-
ties of the FISI in a bigger cohort in future research.
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