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Abstract

 Background—A 50% or greater reduction in the frequency of fecal incontinence (FI) 

recorded with daily bowel diaries is the primary endpoint in clinical trials of FI. Whether this 

difference is clinically important is unknown. The relationship between FI symptoms recorded 

with daily and weekly instruments is unknown. The contribution of psychological factors to 

quality of life (QOL) in FI is unclear.

 Methods—FI severity was assessed with daily bowel diaries and periodic questionnaires 

(Fecal Incontinence Severity score [FISS], FIQOL, 36-Item Short Form Health Survey [SF-36], 

and Hospital Anxiety and Depression scales) for 4 weeks before and during double-blind 

randomization to placebo or clonidine in 44 women with FI. The reduction in FI frequency was 

compared to the minimal clinically-important difference (MCID) computed from the FISS. 

Endpoints of FI were compared between daily and weekly diaries.

 Key Results—The FISS exceeded the MCID in 75% and 83% of patients in whom the FI 

frequency declined by 50%-74% and ≥75% respectively. Parameters of FI measured with daily 

and weekly instruments were significantly correlated. The daily parameters explained 71% of the 

inter-patient variation in the FISS. The SF-36 health scores, rather than the FISS rating, explained 

a majority of the inter-subject variation in FIQOL.

 Conclusions & Inferences—Most patients who report a ≥50% reduction in FI frequency 

experience a clinically-important improvement. Weekly questionnaires accurately assess the 

severity of FI. Self-reported physical and mental health explained a greater proportion of the 

variance in FIQOL than FI symptom severity.
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Fecal incontinence (FI) is a common condition that affects between 7% and 15% in adult 

women and men (1-5) and can significantly impair the quality of life (QOL) (6). A Cochrane 

review observed that there was limited evidence to guide clinicians in selecting therapies for 

FI, which mostly focus on treating diarrhea rather than FI (7). Moreover, “all (drug) trials 

were of short duration” and none “provided long-term results of treatment.” The response to 

sacral nerve stimulation (SNS) is sustained in a substantial proportion of patients 5 years 

after the procedure (8).

When maintained reliably, daily bowel diaries are the gold standard for recording bowel 

habits and FI in the short-term because they avoid recall bias and provide insights into the 

relationship between bowel patterns (e.g., stool consistency) and FI (9). However, daily 

diaries are burdensome to complete, hence perhaps not as convenient for evaluating long-

term efficacy (10). In the SNS trial, long-term data were obtained with 2-week bowel diaries 

and questionnaires evaluating the severity of FI and its impact on QOL at every annual 

follow-up visit (8). However, the correlation between severity of FI assessed with daily 

bowel diaries and questionnaire-based endpoints has not been evaluated.

Clinical trials regard a 50% or greater reduction in the number of days or episodes of FI 

recorded with bowel diaries as the primary endpoint. However, it has been suggested that a 

50% reduction does “not constitute a clinically meaningful improvement from the patient's 

perspective, mainly because the degree of improvement does little to allay the anxiety of the 

patient that an accident may occur at any time” (11). Indeed, it is necessary to determine 

whether a statistically significant change in the frequency of FI is also clinically significant. 

The minimum clinically important difference (MCID), which is the smallest change detected 

by an instrument that is associated with a clinically meaningful change (12), has been used 

to identify clinically meaningful changes in several conditions, including urinary 

incontinence (13). The MCID can be estimated using anchor- and distribution-based 

approaches (12). Anchor-based methods assess responsiveness in relation to an independent 

measure (e.g., another rating) (12). Because there is no universally accepted anchor in FI, the 

present study relied upon distribution-based methods as described later.

While SNS improves the symptoms and QOL in FI, only 5%-15% of the variance in FIQOL 

can be explained by the improvement in symptoms (14). FI is associated with anxiety and 

depression (15), which may impact the QOL (16). Thus, it is conceivable that psychological 

distress partly explains the effect of therapy on FIQOL.

During a randomized, controlled trial of clonidine for FI, participants recorded their bowel 

symptoms in daily bowel diaries and weekly questionnaires (17). This study sought to assess 

(i) FI endpoints evaluated with daily and weekly instruments; (ii) whether treatment-related 

differences in FI frequency are clinically significant; (iii) FI symptom severity recorded with 

two instruments (Fecal Incontinence Severity Index [FISI] and Fecal Incontinence Severity 

Score [FISS]) and separately FI symptom severity with its impact on QOL; and (iv) the 
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contribution of symptom severity, anxiety and depression, and physical health status to 

FIQOL.

 MATERIALS and METHODS

 Study Design

In this double-blind, parallel group study which was conducted between January 2009 and 

April 2012, 44 women (age 58±2 years [Mean±SEM]; BMI 30.3±1.1 kg/m2) with urge-

predominant FI reported their symptoms for 4 weeks before and after they were randomized 

to clonidine (0.1 mg tablet, twice daily) or matched placebo. The eligibility criteria, 

methods, and results are detailed elsewhere (17). Enrollment was limited to patients who 

reported urge or combined FI on a validated questionnaire at the screening visit (18). 

Thereafter, only patients who had at least 4 incontinence episodes during a 4-week baseline 

period proceeded with the treatment phase. The Mayo Clinic Institutional Review Board 

approved the study, and all participants signed informed consent. It was registered at 

clinicaltrials.gov (NCT00884832).

 Assessment of Symptoms

Patients recorded their bowel habits, including FI, on daily bowel diaries and weekly 

instruments. The bowel diary recorded details of every bowel movement, including the stool 

form (Bristol scale), presence of urgency, and characteristics of FI (17). The number of 

episodes of FI, number of days with FI, type and amount of leakage, and urgency were 

summarized per day, then per week, and finally over 8 weeks.

Every week, patients answered 5 questions that evaluated the severity of FI using the Fecal 

Incontinence and Constipation Assessment (FICA) instrument (1, 6). While this 

questionnaire comprehensively evaluates bowel symptoms, including constipation and FI, 

the letter C in the term FICA severity score is potentially misleading since the score only 

assesses the severity of FI, not constipation. Hence, the term FICA severity score used 

previously was replaced with the term Fecal Incontinence Severity Score (FISS) in this 

study. In addition, all patients rated their satisfaction with treatment on a 100 mm visual 

analog scale (VAS), from ‘not satisfied at all’ (on the left) to ‘completely satisfied’ (on the 

right). The FISI and QOL scales were filled at weeks 4 and 8 (19, 20). The Hospital Anxiety 

and Depression (HAD) and the 36-Item Short Form Health Survey (SF-36) questionnaires 

were assessed at baseline (21, 22).

 Statistical Analysis

Univariate associations between FI parameters were assessed with Spearman correlation 

coefficients and the Kruskall Wallis test. The relationship between treatment-related changes 

in the number of episodes and proportion of days expressed in quartiles (ordinal scale) 

versus corresponding changes in the FISS and VAS symptom scores was evaluated with an 

analysis of covariance incorporating specific contrasts for trends. Univariate associations 

between various variables, e.g., FI symptom severity versus QOL, were assessed with 

Spearman correlation coefficients. Multiple variable models assessed whether the inter-

patient variation in FISS and VAS relief scores could be explained with daily bowel diaries 
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and, separately, the extent to which selected variables (e.g., FISS FI symptom severity score 

and HAD depression score) explained the FIQOL score.

To ascertain if the observed changes in the daily diary parameters (i.e., number of episodes 

or proportion of days with FI) were clinically important, we evaluated whether these 

changes were associated with a clinically-important improvement in the FISS and VAS relief 

scores. For each measure, the MCID was estimated with 2 accepted thresholds: 0.5 times the 

baseline SD (standard deviation) and the standard error of measurement, i.e., baseline SD 

multiplied by the square root of (1 – Cronbach α) (12, 23). The relationship between the 

change (after – before) in the frequency of FI and the proportion of patients who reported an 

improvement greater than the MCID in the FISS and VAS relief scores was assessed.

 RESULTS

 Study Participants

At baseline, the FISS indicated that FI symptoms were mild (n=4), moderate (n=20), or 

severe (n=20). Twenty-nine patients had isolated-urge FI, and 15 had features of urge and 

passive FI. The overall FISS during the first 4 weeks (no treatment) and last 4 weeks 

(placebo or clonidine) was 8.7±0.3 and 7.2±0.4, respectively.

 Comparison of FI Endpoints Assessed with Daily Diaries and Weekly Questionnaires 
over 8 weeks (i.e., before and during treatment)

The number of FI episodes, volume of FI, and severity of urgency evaluated with weekly 

questionnaires was correlated with the corresponding endpoint assessed with daily diaries 

(Figure 1). The frequency of FI assessed with weekly questionnaires was also correlated 

with the proportion of days with FI evaluated with a daily diary (r=0.91, P<.0001).

Assessments of the changes in symptom severity measured with daily and weekly 

instruments expressed as continuous (Table 1) or interval variables (Figure 2) were also 

significantly correlated. For example, the change (pre – post) in the FISS symptom severity 

score was correlated (r=0.57, P≤.001) with the change (post – pre) in the VAS relief score 

(Table 1). On the FISS scale, a greater score denotes more severe symptoms. On the VAS 

relief scale, a greater score indicates greater satisfaction with symptom relief. In addition, 

the change in the number of episodes of FI was correlated (r=0.87, P<.001) with the change 

in the proportion of days with FI (not shown in Table 1).

There are 3 key observations in Figure 2. First, the reduction in the frequency of FI 

evaluated with daily diaries was significantly associated with the change in symptom 

severity (i.e., FISS and VAS relief scores) evaluated with weekly questionnaires. Second, the 

change in VAS relief scores corresponding to all 4 categories (0-24%; 25-49%; 50-74%; and 

>75%) in the number of episodes of FI was numerically very similar to the VAS scores for 

corresponding categories in the proportion of days with FI. However, for the FISS, these 

values were numerically different. For example, the mean change in FISS scores for a 

50%-74% reduction in the proportion of days with FI and number of episodes of FI was 1.94 

and 2.62, respectively.
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 Are Changes in the Frequency of FI Clinically Important?

Since the SD of the FISS symptom severity score at baseline was 1.66, the MCID derived 

from 0.5*SD was 0.83. The standard error of measurement was 1.01. For the VAS relief 

scale, 0.5*SD was 11.6, and the standard error of measurement was 21.6.

The reduction in the frequency of FI was associated with the proportion of patients in whom 

the improvement exceeded the MCID rated with the FISS scale, and to a lesser extent, with 

the VAS relief scale (Table 2). Among patients in whom the frequency of FI declined by 

50%-74% and ≥75%, the FISS result exceeded the MCID threshold of 0.5*SD (i.e., in this 

instance a change in FISS of 0.83) in 75% and 83% of patients, respectively. With the more 

stringent MCID threshold of 1.01 units based on the standard error of measurement, 75% 

and 50% of patients, respectively, reported clinically-important improvement with ≥75% and 

50%-74% reduction in frequency. Using the VAS relief score, associations between the FI 

frequency endpoints and MCID defined by 0.5*SD, but not the standard error of 

measurement, were significant.

 Multiple Variable Models to Predict FI Symptom Severity and Relief Scores from Daily 
Diaries

In the multiple variable model, bowel symptoms recorded by daily diaries explained 71% of 

the inter-patient variation in the FISS results, assessed with weekly diaries (Table 3). In this 

model, the symptom of urgency, the weighted amount of FI, the mean number of FI 

episodes/day, and the mean consistency of incontinent bowel movements explained 44%, 

11%, 11%, and 10% of the variance in FISS tallies, respectively. By comparison, bowel 

characteristics explained a smaller proportion (29%) of the inter-patient variation in the 

weekly VAS relief score. Here, too, the proportion of bowel movements preceded by rectal 

urgency was the most useful predictor and explained 11% of the variation in relief scores; 

the coefficient was negative because patients with more urgency reported less relief.

 Relationship Between FI Symptom Severity and QOL Scores

The severity of FI evaluated with FISS and FISI weekly questionnaires were correlated 

during treatment (r=0.38, P=.01). However, baseline scores (r = 0.053, P=.76) and the 

change from baseline (r = 0.11, P=.50) were not correlated.

At baseline, correlations between FISI and the 4 subscales of FIQOL ([1] lifestyle; [2] 

coping/behavior; [3] depression/self-perception; and [4] embarrassment) were not significant 

(data not shown). After treatment, correlations between FISI and FIQOL were significant for 

subscales 1 (r= −0.44, P=.003) and 4 (r= −0.31, P=.045) but not 2 and 3.

At baseline, correlations between FISS and the 4 subscales of FIQOL were not significant 

(data not shown). After treatment, correlations between FISS and subscales 1 (r= −0.35, P=.

02) and 2 (r= −0.44, P=.004), but not 3 or 4, were significant. The correlations between 

treatment-related changes (after - before treatment) in FIQOL subscale 4 and FISS, and 

separately with FISI, were borderline significant (Table 4). However, correlations between 

changes in FISI and FISS and the other 3 subscales were not significant.
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 Relationship Between Mental and Physical Health Function Scores, FI Symptom Severity 
and QOL

Except for the coping behavior scale after treatment, the scores for depression, computed by 

the HAD instrument, were inversely correlated with all 4 subscales of the FIQOL before and 

after treatment (Table 5). These inverse correlations imply that greater scores (i.e., more 

severe) for depression were associated with poorer FIQOL.

Scores for several of the 8 scales for mental and physical health of the SF-36 instrument 

were significantly correlated with FIQOL scores (Table 5). In particular, baseline SF36 

scores for general health, physical role functioning, and social functioning were directly 

correlated with virtually all 4 subscores of the FIQOL instrument at baseline and during 

therapy, implying that better scores on the SF-36 QOL instrument were associated with 

better FIQOL. In comparison, the other SF-36 scales were either weakly or not correlated 

with the FIQOL. Likewise, the SF-36 scores were not correlated with the change in FIQOL 

during therapy. Also, correlations between both the SF-36 scales and FI symptom severity 

evaluated with the FISS symptom severity scale and the FISI instrument at baseline and after 

therapy were not significant (data not shown).

In the multiple linear regression models, FI symptoms and other variables explained between 

18% and 52% of the inter-subject variation in the FIQOL scores (Table 6). Of note, with one 

exception (the FIQOL subscore for coping/behavior after therapy), the FISS did not explain 

the variation in FIQOL scores. Conversely, the SF-36 scores for physical and mental health 

were the strongest predictors of this variation. Similar results were obtained when the FISS 

score was substituted for the FISI score in these models (data not shown).

 DISCUSSION

Daily and weekly instruments are used to characterize the endpoints of FI: frequency, 

amount, consistency, and circumstances surrounding FI. There are 3 main observations in 

this study. First, several measures of symptom severity evaluated with daily and weekly 

instruments were strongly correlated; in particular, the correlation coefficients of daily 

versus weekly measures of FI frequency were 0.9. The FISS scale derived from the weekly 

questionnaire was correlated with the individual FI parameters in the daily diary and with 

the VAS relief score. Taken together, these observations confirm the construct validity of 

both instruments and demonstrate that weekly instruments are reliable for evaluating the 

severity of FI. Second, 75% of patients with a 50% or greater reduction in the number of FI 

episodes experienced a clinically-significant improvement, which validates this endpoint in 

therapeutic trials. Third, in addition to symptoms, physical and mental health independently 

explain FIQOL.

Currently, a 50% reduction in the number of episodes or days with FI is the primary 

outcome measure in therapeutic trials of FI (24). The Food and Drug Administration deems 

a 50% reduction to be a “clinically meaningful” improvement in urinary incontinence (13). 

A similar threshold has also been used to identify clinically significant responders in 

irritable bowel syndrome (25). However, it has been suggested that a 50% reduction in the 

frequency of FI may not be clinically meaningful (11). Addressing this question, we 
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observed significant associations between changes in the frequency of FI, expressed on an 

ordinal scale, and (i) corresponding changes in the global endpoints assessed with weekly 

diaries (i.e., the FISS symptom severity score and VAS relief score) and (ii) the proportion 

of patients in whom the FISS symptom severity score and the VAS relief score exceeded the 

MCID. We used distribution-based methods to assess the MCID in FI because there are no 

established anchor-based approaches to determine the same. There is growing consensus that 

a change of 0.5*SD is a conservative estimate that is likely to be clinically important across 

different patient-reported questionnaires (26, 27). Indeed, it has been proposed that, in the 

absence of other information, 0.5*SD is a reasonable estimate of meaningful effect (27). 

Among patients in whom the frequency of FI declined by 50%-74% and ≥75%, the FISS 

result exceeded the MCID in 75% and 83% of patients, respectively. The ≥50% threshold 

used in clinical trials includes patients with 50%-74% and ≥75% improvement. While a 

≥75% reduction in the frequency of FI is intuitively preferable to reduction of 50%-74%, 

these observations support the currently-used outcome measures that are based on a ≥50% 

reduction in the frequency of FI. Because the numbers are small, we recognize that further 

studies are necessary to determine whether the proportion of patients who have clinically-

significant improvement differs between the 50%-74% and ≥75% categories.

The daily diary endpoints explained 71% of the variation in FI symptom severity assessed 

with weekly questionnaires. The proportion of bowel movements that were associated with 

urgency was the strongest predictor of the inter-subject variation in weekly FISS and VAS 

symptom relief scores. This observation underscores the contribution of rectal urgency to the 

severity of FI. Only 2 of the several FI symptom severity instruments (the St Marks scale 

and the FISS) incorporate the symptom of rectal urgency, and only the FISS scale includes 

the volume of leakage (28). It is conceivable that patients completed their weekly 

questionnaires while reviewing their daily diaries. To the extent this occurred, this would 

exaggerate the agreement between daily and weekly instruments.

These observations confirm the validity of weekly diaries for evaluating the severity of FI. 

Weekly diaries are particularly useful for evaluating long-term effectiveness, which is 

necessary to adequately assess efficacy. However, weekly instruments are potentially 

susceptible to recall bias and perhaps do not provide a refined assessment of the relationship 

between stool consistency and FI (9). Perhaps one approach to balancing the need to 

accurately characterize symptoms while minimizing the burden for patients is to gather data 

every week for 3 months and then administer questionnaires for 4 weeks at periodic 

intervals, e.g., every 6 months for up to 5 years.

The changes in symptom severity measured with the FISI and FISS were not significantly 

correlated with the corresponding changes in the QOL in this 4-week study. However, there 

was a trend for an association between the change in the embarrassment subscore of the 

FIQOL scale and the improvement in the FISS and FISI scores. Since many facets of QOL 

involve the ability to engage in daily activities, it is conceivable that more time is required 

before women regain the confidence to engage in activities, and hence improve their 

lifestyle. However, even at 1, 2, 3, and 4 years after SNS, only approximately 5% to 15% of 

the variance in the changes on the FIQOL scales were explained by changes in the symptom 

severity of FI (14). In the dextranomer study, the improvement in symptom severity was not 
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accompanied by an improvement in QOL (29). Consistent with the biopsychosocial model, 

it is conceivable that other factors (e.g., depression), which have been explored in other 

conditions, such as functional dyspepsia, may explain the limited correlation between 

symptom severity and QOL in FI (30). Indeed, the HAD depression score and SF-36 scores 

for physical and mental health at baseline explained a greater proportion of the inter-subject 

differences in pre- and post-treatment FIQOL scores than the FISS FI symptom severity 

score. Hence, future therapeutic trials in FI should also assess psychosocial issues and 

overall health before and after therapy.

Among 44 subjects, 27% had a normal BMI, 30% were overweight, 25% were obese, and 

18% were severely obese. Obesity and bariatric surgery are risk factors for FI (31-33). 

Obesity is associated with faster colonic transit and diarrhea as also with greater intra-

abdominal pressure, all of which may predispose to FI (32).

These observations need to be confirmed by future studies. A larger study in which subjects 

are exposed to an efficacious intervention would increase the number of patients who 

experienced improved symptoms and QOL in each stratum (e.g., 50%-74%). The effect of 

response bias on the comparison between daily and weekly questionnaires can be minimized 

by obscuring responses to daily diaries once they have been completed. In summary, a 

majority of women who report a ≥50% reduction in FI frequency experience a clinically 

important improvement. Weekly questionnaires accurately assess the severity of FI. Self-

reported physical and mental health explained a greater proportion of the variance in FIQOL 

than FI symptom severity.
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 Abbreviations

FI fecal incontinence

FICA Fecal Incontinence and Constipation Assessment

FISS Fecal Incontinence Severity Score

FISI Fecal Incontinence Severity Index

HAD Hospital Anxiety and Depression

MCID minimum clinically important difference

QOL quality of life

SNS sacral nerve stimulation

VAS visual analog scale
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KEY MESSAGES

• This study suggests that a greater than 50% reduction in the frequency 

of FI is clinically significant, that symptom severity evaluated with 

daily and weekly instruments are strongly correlated, and that 

depression as well as physical and mental health independently explain 

QOL in FI.

• The aims of this study were to further validate the endpoints used to 

assess symptom severity and QOL in clinical trials of FI

• FI severity was assessed with daily bowel diaries and periodic 

questionnaires (Fecal Incontinence Severity score [FISS], FIQOL, 36-

Item Short Form Health Survey [SF-36], and Hospital Anxiety and 

Depression scales) for 4 weeks before and during double-blind 

randomization to placebo or clonidine in 44 women with FI.

• These findings are important because they substantiate the endpoints 

used to evaluate symptom severity in FI, suggest that weekly 

instruments may be useful to assess symptom severity, and highlight 

the need to incorporate psychological variables when interpreting the 

effect of FI on QOL.
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Figure 1. Correlations Between Fecal Incontinence (FI) Characteristics Assessed with Daily 
Diaries and Weekly Questionnaires
For the volume of leakage (center panel), scores represent (1) staining only; (2) a moderate 

amount of leakage, i.e., more than a stain but less than a complete bowel movement; and (3) 

gross leakage requiring change of garments. The legend for the urgency score (weekly 

questionnaire, right panel) are: (1) neither urge nor passive FI; (2) passive FI only; (3) urge 

FI; and (4) urge and passive FI.
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Figure 2. Comparison of Treatment-Related Endpoints Assessed with Daily Diaries (Interval 
Scale) and Weekly Questionnaires
Observed significant correlations between daily endpoint (change, after – before, in number 

FI episodes) and weekly endpoint (change in FISS and VAS relief score).
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Table 1

Comparison of Different Measures of Fecal Incontinence Assessed with Daily Diaries (Continuous Scale) and 

Weekly Questionnaires 
a

Parameter Change in number of 
episodes with FI (Daily 
Diary)

Change in proportion of 
days with FI (Daily Diary)

Change in 

FISS 
b

Change in FI VAS 

relief score 
b, f

Change in FI frequency 
b

0.42 
c

0.68 
c

0.82 
c

0.58 
c

Change in FISS 
b

0.36 
d

0.41 
e

0.57 
c

Change in VAS relief score 
b, f

0.46 
e

0.46 
e

0.57 
c

Abbreviations: FI, fecal incontinence; FISS, Fecal Incontinence Severity Score; VAS, visual analog scale

a
Spearman correlation coefficients (P values). All changes are Pre [4 week average] – Post [4 week average] except where indicated otherwise

b
Derived from weekly questionnaires

c
P≤.001

d
P <.05

e
P≤.01

f
Post – pre.
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Table 4

Relationship Between Change in FISS and FISI Symptom Severity and Quality of Life Scores 
a

Change in FISI QOL subscores Change in FISS (Post-Pre) Change in FISI (Post-Pre)

Lifestyle (subscale 1) −0.094 (0.58) −0.18 (0.28)

Coping/behavior (subscale 2) −0.28 (0.10) −0.21 (0.21)

Depression/Self Perception (subscale 3) −0.12 (0.48) −0.040 (0.81)

Embarrassment (subscale 4) −0.31 (0.06) −0.32 (0.06)

Abbreviations: FISI, Fecal Incontinence Severity Index; FISS, Fecal Incontinence Severity Score; QOL, Quality of Life

Values are Spearman correlation coefficients (P values)

a
Changes are (After – before)
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Table 5

Univariate Analysis of the Relationship Between Mental and Physical Health Function Scores and FIQOL

FIQOL scale 
a

Lifestyle (subscale 1) Coping/behavior (subscale 2) Depression/self Perception 
(subscale 3)

Embarrassment (subscale 4)

Parameter Baseline After Baseline After Baseline After Baseline After

HAD Anxiety −0.15 −0.056 −0.15 0.057
−0.39 

b −0.17 −0.20 −0.28

HAD Depression
−0.57 

d
−0.41 

b
−0.45 

c −0.26
−0.52 

d
−0.43 

c
−0.42 

b
−0.34 

b

Physical_Health 0.27 0.25
0.41 

b 0.20
0.54 

d
0.40 

b 0.17 0.22

Mental_Health 0.084 −0.14 0.18 −0.18
0.39 

b 0.24 0.083 −0.048

Abbreviations: FI, fecal incontinence; FISI, Fecal Incontinence Severity Index; HAD, Hospital Anxiety and Depression; QOL, quality of life

e P<.0001

a
Values are Spearman correlation coefficients

b
P<.05

c
P<.01

d
P<.001
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