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Prevalence and risk factors associated with depressive
mood in Korean patients with fecal incontinence
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Purpose: The study was aimed at assessing the prevalence of depression in individuals with fecal incontinence (FI) and the
relationship between the symptoms of depression and the severity of objective test parameters.

Methods: Patients with FI for over 3 months were included in the study. The exclusion criteria were (1) diagnosis or
treatment of the pelvic organ prolapse syndrome, (2] previous anorectal surgery, (3) inflammatory bowel disease, (4)
previous diagnosis of psychiatric disorder, and (5) inability to read or understand the questionnaire themselves. The
questionnaire included the Beck Depression Inventory-II (BDI-II) for measuring depression, and 142 patients were included
for analysis.

Results: Of the 142 patients, 34 were males and 108 were females, with a mean age of 67.8 years. The mean duration of Fl
symptoms was 38.36 months (range, 3-600 months). The mean Cleveland Clinic Incontinence Score and BDI-Il were 11.96
+ 4.76 and 12.46 + 9.84, respectively. The Cleveland Clinic Incontinence Score showed a positive correlation with the BDI-II
score (P = 0.005). Of the 142 patients, 99 showed minimal to mild BDI-II scores, and 43 showed moderate-to-severe BDI-I
scores. The multivariable logistic regression analysis showed that health insurance status was related to the depression in
Fl patients.

Conclusion: Mood disorders related to FI are more affected by the severity of the subjective symptoms or the surrounding
environment than the objective indicators derived from the test.

[Ann Surg Treat Res 2021;101(3):181-186]
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INTRODUCTION

Fecal incontinence (FI) refers to the involuntary passage or
uncontrolled discharge of feces or flatus [1]. FI is common in
women, elderly patients, and institutionalized patients [1,2].
The prevalence of FI is unclear, and it might differ based on
the method, target population, clinical setting, and definition
[3]. The prevalence of FI is increasing rapidly with the surge
in the number of elderly patients [3]. The prevalence of FI is

approximately 7%-9% in women [2,4]. One report predicted that
the number of patients with FI within the United States would
increase by 59% from 2010 to 2050 [5].

Patients with FI experienced several problems, including
emotional distress. These individuals frequently experience
abnormalities during defecation, such as diarrhea and
constipation [2]. Patients with FI also undergo pruritus ani, skin
irritation, or urinary tract infections due to leaking stools [6]. Of
the patients with FI, 47% used pads, and 53% had altered their
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lifestyle [2]. These symptoms affected the quality of life of the
patients [6]. Although there is little research on the relationship
between FI and depression, patients with pelvic organ prolapse
show significant depression symptoms [7].

Albeit several studies have reported the relationship
between depression and the severity of the pelvic organ
relapse symptoms, few studies have assessed the association
of depression symptoms and the severity of FI [89]. While FI
also occurs during pelvic organ prolapses, there needs to be an
independent understanding of FI and depression. This becomes
important with the increasing incidence of FI in the population
and its prevalence is only expected to increase in the future
[5]. The study aimed at assessing the prevalence of depression
symptoms during FI, the relationship between these symptoms
and FI, and the severity of objective test parameters,

METHODS

This retrospective study was conducted at the Yeungnam
University Medical Center and Hwanggeumbit Surgery Clinic
(Daegu, Korea) between January 2015 and October 2019. The
study was approved by the Institutional Review Board (IRB) of
the Yeungnam University Medical Center (No. 2020-02-008). IRB
exempted the study from obtaining informed consent from the
patients.

The patients who were diagnosed with FI and were
symptomatic for over 3 months were included. Patients
diagnosed or treated for pelvic organ prolapse syndrome, those
with previous anorectal surgery, those with inflammatory
bowel disease, those with a previous diagnosis of psychiatric
disease, and those unable to read or understand the
questionnaire themselves were excluded. A total of 184 patients
were enrolled in this study, of which 5 had previous pelvic
organ prolapse syndrome, 28 had previous anal surgery, 2 had
major depressive disorders, and 2 could not understand the
questionnaire. Finally, 142 patients were included in this study.

The patients underwent standardized evaluations by
colorectal surgeons. The physicians evaluated the patient’s
symptoms, medical history, Cleveland Clinic Incontinence
Score (CCIS), and social status. The patients underwent
anorectal manometry, transrectal ultrasonography, and
defecography. Anorectal manometry variables in the resting
state included maximal pressure, mean maximal pressure zone,
and length of the anus. The variables of anorectal manometry
in the squeezing status included maximal pressure, maximal
sustain pressure, and the length of the anus. The physicians
also checked for anal sphincter injury using transrectal
ultrasonography. The variable of transrectal ultrasonography
included the thickness of the anal sphincter at anal verge 2 cm
and anal verge 4 cm. All patients underwent defecography to
evaluate anorectal conditions. The authors used Oxford rectal

prolapse grading system to access internal rectal prolapse [10].

Questionnaires for depression and anxiety were completed
during the anorectal physiological tests. The questionnaires
used were the Beck Depression Inventory-II (BDI-II). The BDI-II
is one of the most widely used tests for measuring depression
[11,12]. The BDI is a self-report scale designed to evaluate the
presence and severity of depression symptoms. It consists of
21 items, including cognitive, emotional, motivational, and
physical symptoms of depression. Each question is scored from
0 to 3 points, and the total score ranges from 0 to 63, indicating
that higher the total score, the more severe is the depression. It
considers a total score of 0-9 as the minimal range, 10-15 mild,
16-23 moderate, and 24-63 severe,

Statistical analyses were conducted using IBM SPSS Statistics
ver. 25 (IBM, Armonk, NY, USA). The results of quantitative
variables were expressed as mean = standard deviation. The

Table 1. Clinical characteristics of patients with fecal
incontinence

Characteristic Data

Age (yr) 67.81 (23-85)
Sex

Male 34 (23.9)

Female 108 (76.1)
Duration of symptom (mo) 38.36 (3-600)
Other operation histories

No 97 (68.3)

Yes 45 (31.7
Comorbidity

Diabetes 32 (22.5)

Hypertension 46 (32.4)

Neurologic disease 10 (7.0)

Spine disease 14 (9.9)

Others 45 (31.7)
Vaginal delivery

0 50 (35.2)

1 1(0.7)

2 30 (21.1)

>3 61 (43.0)
Medication

No 49 (34.5)

Yes 93 (65.5)
CCIS 11.96 (1-20)
BDI-II 12.46 (0-41)
Health insurance

National Health Insurance 20 (14.1)

Medical care 122 (85.9)
Residence

Urban 99 (69.7)

Rural 43 (30.3)

Values are presented as mean (range) or number (%).
CCIS, Cleveland Clinic Incontinence Score; BDI-Il, Beck
Depression Inventory-II.
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results of the qualitative variables were expressed as numbers
and percentages. All continuous data were analyzed using the
Student t-test. All categorical data were analyzed using the chi-
square or Fisher exact test. Univariate and multivariate analyses
were performed using a linear logistic regression analysis.
Statistical significance was indicated when the P-value was less
than 0.05.

RESULTS

Of the 142 patients, 34 were males, and 108 were females
with a mean age of 67.8 years (range, 13-83 years). The mean
duration of FI symptoms was 38.36 months (range, 3—600
months). Among the women, 61 of 108 patients (56.5%)
underwent over 3 vaginal deliveries. The mean CCIS and BDI-
11 were 11.96 = 4.76 and 12.46 + 0.84, respectively. Table 1
summarizes the clinical and demographic characteristics of
the patients. The CCIS was positively correlated with the BDI-II
score (P = 0.005) (Fig. 1).

Table 2 shows the physiological characteristics of patients
with FI. The patient showed lower maximal resting pressure
and maximal squeezing pressure. Fifty-seven patients
(40.1%) had anal injuries as determined by the endorectal
ultrasonography. Of the 142 patients, 89 (62.7%) underwent
concomitant rectal intussusception.

Of the 142 patients, 64 and 35 patients showed minimal
and mild BDI-II scores, respectively. Twenty-three patients
and 20 patients showed moderate and severe BDI-II scores,
respectively. As per their score, 99 patients were placed in the
non-depressive mood group, while 43 patients were placed in
the depressive mood group.

Univariate logistic regression analysis showed that the status
of health insurance and length of the anus of manometry were
related to the depressed mood in FI patients (Table 3). The
multivariable logistic regression analysis showed that the status

50 -
40
30

20

104 e

Beck Depression Inventory-I|

Cleveland Clinic Incontinence Score

Fig. 1. Correlation between Cleveland Clinic Incontinence
Score and Beck Depression Inventory-Il (r = 0.233, P < 0.01).

of health insurance increased the odds of depression in FI
patients (odds ratio, 4.617; 95% confidence interval, 1.617-13.182;
P = 0.004).

DISCUSSION

FI is ubiquitous and affects people of all ages. However,
its prevalence is under-reported, and its manifestation is
challenging to assess because of the associated embarrassment
and taboo nature. While reported estimates of prevalence
vary widely depending on the clinical setting, incontinence
increases with age and is common in women and nursing home
residents [1]. The United States National Health and Nutrition

Table 2. Physiologic characteristics of patients with fecal
incontinence

Characteristic Data (n = 142)

Manometry
Resting

Maximum pressure (mmH,O) 46.90 (4.4-161.8)

(
Asymmetry (mmH,O) 32.55 (5.1-73.0)
Mean high-pressure zone (mmH,O) 35.57 (7.2-123.3)
Length of anus (cm) 3.92 (2.2-6.8)

Squeezing
Maximum pressure (mmH,O)
Max sustained pressure (mmH,O)

100.31 (24.2-301.9)
475.70 (28.1-2,167.0)

Length of anus (cm) 6.06 (2.5-14.4)
Rectal sensation
First sensation 51.30 (30-140)

Maximal tolerance volume (mL)
Urge sensation (mL)

(

165.35 (80-400)

104.44 (50-290)
(

RAIR (mL) 46.62 (30-80)
ERUS-injury
No 85 (59.9)
Yes 57 (40.1)
ERUS (mm)
AV 2 cm
Thickness of anus (3') 2.16 (0.8-4.5)
Thickness of anus (6”) 1.80 (0.6-5.3)
Thickness of anus (9”) 2.32 (0.8-5.6)
AV 4 cm
Thickness of anus (3') 6.65 (2.8-9.4)
Thickness of anus (6') 6.36 (2.7-8.5)
Thickness of anus (9”) 6.69 (3.6-8.9)
Defecography
No intrarectal intussusception 53 (37.3)
Intrarectal intussusception | 2(1.4)
Intrarectal intussusception Il 12 (8.5)
Intrarectal intussusception Il 59 (41.5)
Intrarectal intussusception IV 16 (11.3)

Values are presented as mean (range) or number (%).
RAIR, rectoanal inhibitory reflex; ERUS, endorectal ultrasono-
graphy; AV, anal verge.
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Table 3. Univariate analysis between depression symptoms
and clinicophysiologic characteristics in patients with fecal
incontinence

Characteristic Odds ratio (95% CI)  P-value
Clinical characteristic
Age 1.006 (0.976-1.038) 0.692
Sex 1.569 (0.546-4.507) 0.402
Duration of symptom 0.995 (0.986-1.005) 0.338
Vaginal deliveries 0.925 (0.736-1.161) 1.161
Health insurance 4.435 (1.619-12.150) 0.004
CCIS 1.081 (0.987-1.184) 0.095
Manometry (resting)
Maximum pressure 0.995 (0.978-1.011) 0.507
Asymmetry 0.987 (0.938-1.039) 0.620
Mean high-pressure zone  0.995 (0.974-1.016) 0.622
Length of anus 0.523 (0.288-0.950) 0.033
Manometry (squeezing)
Maximum pressure 0.991 (0.981-1.001) 0.075
Max sustained pressure 0.999 (0.998-1.001) 0.266
Length of anus 1.030 (0.974-1.089) 0.305
Manometry (rectal sensation)
First sensation 1.007 (0.980-1.036) 0.608
Maximal tolerance volume 1.000 (0.992-1.008) >0.999
Urge volume 1.002 (0.990-1.015) 0.711
Rectoanal inhibitory reflex 0.976 (0.918-1.037) 0.432
ERUS-injury 1.379 (0.599-3.171) 0.450
ERUS at AV 2 cm
Thickness of anus (3”) 1.377 (0.796-2.381) 0.253
Thickness of anus (6") 1.409 (0.816-2.430) 0.218
Thickness of anus (9”) 1.040 (0.610-1.775) 0.884
ERUS at AV 4 cm
Thickness of anus (3”) 1.024 (0.652-1.607) 0.919
Thickness of anus (6) 1.316 (0.773-2.242) 0.311
Thickness of anus (9') 1.008 (0.623-1.631) 0.973
Defecography, intrarectal 1.066 (0.812-1.399) 0.646

intussusception

Cl, confidence interval; CCIS, Cleveland Clinic Incontinence
Score; ERUS, endorectal ultrasonography; AV, anal verge.

Examination Survey reported a prevalence of 84% among non-
institutionalized adults [3]. A telephone survey in the United
States revealed a prevalence of 2.2% and a women-to-men ratio
of 63% vs. 37% [13]. In another study, FI occurred in 25%35% of
institutionalized patients and 10%-25% of hospitalized elderly
patients [14]. In Korea, the prevalence of FI was reportedly 155%
and in most cases, it affected the quality of life of the patients
[15].

The evaluation of FI involves obtaining a detailed history of
the affected individual, imaging tests of the anorectum, and an
appropriate physiological test. Of these, anorectal manometry
with rectal sensory testing is used to confirm the functional
problems of the anal sphincter and abnormal rectal sensation
[16]. In patients with FI, most resting and squeeze sphincter
pressures show low pressure [17,18]. Patients with FI showed

significantly lower anal mean sustained squeeze pressure
and maximal squeeze pressure [16]. Sensory testing by rectal
balloon distention can be used to evaluate sensory responses
and compliance for the rectum. In sensory testing, the rectal
capacity was smaller and the volume for inducing reflex anal
relaxation was higher in FI patients than in controls [18-20].
Patients with FI frequently show internal rectal intussusception
[21]. The symptoms of FI are associated with worsening grades
of intussusception [21]. The length of surgical anal canal in
normal people was reported as approximately 4.2 cm [22]. The
anal length of resting status in patients with FI was reported 2.16
+ 1.22 mm [23]. Although this study was conducted in patients
with FI, the anal length was similar to that of other studies.

There have been fewer reports on the relationship between
FI and depression. FI affects patient's lives and is perceived as a
severe loss that accelerates anger, grief, shame, and depression
[24]. In a study that included patients with functional
gastrointestinal disorders, patients with soiling showed higher
depression scores than patients without soiling [25]. Female
patients with pelvic floor dysfunction showed a threefold
higher prevalence of depression symptoms [8]. In another study,
approximately one-third of postmenopausal women with pelvic
floor dysfunction experienced symptoms of depression [9].

In this study, we focused on the psychological burden,
especially depression, among the various infirmities caused
by FL. Among the factors related to FI, the CCIS and the social
status of the patients were related to depression. Patients with
a high CCIS showed higher BDI-II scores. The authors also
considered the relationship between several objective results
and depression in patients with FI, but these indicators are
not directly related to depression. The length of the anus in
resting was not significant in multivariate analysis. In other
studies, the length of the anus was significantly correlated
with the pressures in the resting and squeezing phases [23].
However, the anal length did not show any association with
Fecal Incontinence Severity Index and Fecal Incontinence
Quality of Life Scale [23]. The authors believe that anal length
may be an important factor in several functional aspects in
patients with FI, but this suggests that it may be less correlated
with subjective symptoms. Therefore, the treatment of FI itself
is important in the treatment of depression by FI, but the
improvement of the patient’s surroundings, emotional support,
and empathy are also important. Patients do not spontaneously
report their symptoms to their doctors, and at least of them
neglect their illness mainly due to shyness, fear of surgery, and
false beliefs [26]. In addition to psychological progress, FI is a
decisive risk factor for institutionalization and debilitation [27].
The factors related to depression were the patient's symptoms
or the social status to which the patient belonged. Recent meta-
analysis showed that individuals with low socioeconomic
status had higher odds of being depressed [28]. Socioeconomic
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disadvantages can lead to imbalances in access to treatment and
care. In addition to that, individuals with low socioeconomic
status are exposed to more stress, social challenges, and
adversity, but have fewer interpersonal resources to cope with
these stressful events [29]. There's also compelling evidence
that low social status affects multimodality and increases
depressive symptoms in general medical conditions [30].
However, the exact mechanism by which social status can
affect the risk of depression in FI was not fully understood and
need to be investigated.

We recognize that this study has several limitations,
including the fact that is based on retrospective data collection
and a small sample size. This study did not have a controlled
group and did not compare the observations with the normal
group. However, based on this study, it is expected to be the
basis for conducting a study on the effect of FI treatment on
mood disorders.

In this study, we confirm the degree and incidence of mood
disorders in patients with FI and identify the factors that
influence the deterioration of mood disorders. Mood disorders
related to FI are also affected by the severity of the subjective
symptoms or the surrounding environment than the objective
indicators derived from the test.
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