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Abstract
Objectives: This study aimed to elucidate the actual state of anal incontinence (AI), fecal incontinence (FI),

and the associated factors in Japanese medical personnel.

Methods: A questionnaire was completed by Japanese medical personnel after listening to lectures on AI.

AI was defined as involuntary loss of feces or flatus.

Results: A total of 463 persons (mean age, 35.6 years; range, 20-91; male/female/no answer, 132/324/7)

participated in the questionnaire. AI occurred in 34.4% of 450 participants (flatus/liquid stool/solid stool:

30.4%/3.6%/0.4%). AI was significantly more prevalent in females (male/female: 15.5%/42.7%, p < 0.001).

AI and FI occurred significantly more prevalent in participants aged ≧40 years (p < 0.024). AI was signifi-

cantly associated with childbirth, frequency of childbirth (more than three times), vaginal delivery, urinary

incontinence, the style of urination/defecation, and a history of gynecologic surgery and systemic diseases

(p < 0.05). Female gender and age as well as urinary incontinence and inability to defecate separately in fe-

male and previous colorectal disease and/or surgery in male were risk factors of AI by multivariate analysis

(p < 0.05). FI was correlated with urinary incontinence.

Conclusions: AI and FI occurred in 34.4% and 4.0% of Japanese medical personnel, respectively. Gas in-

continence was common in every age group. AI was associated with female gender, higher age group, uri-

nary incontinence, the style of urination and defecation in female, and previous colorectal disease and/or

surgery in male. FI was associated with urinary incontinence.
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Introduction

Fecal incontinence (FI) is defined as involuntary or un-

controllable loss of feces and gas incontinence as voluntary

or uncontrollable loss of flatus[1]. Anal incontinence (AI) is

defined as involuntary loss of feces or flatus[1]. The preva-

lence of FI is reported to range widely (2.2%-25%)[1]. Most

of the reports so far have investigated AI in older age

groups[2-5], and the prevalence of AI in younger age groups

has rarely been documented[6-9]. Furthermore, the preva-

lence of AI and FI in the Japanese population has not been

highly documented[5,6].

It has been reported that risk considerations for FI include

physiological factors, such as age and gender; comorbidities,
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Table　1.　Questionnaire on Anal Incontinence.

1, Age 2, Gender 3, Occupation

4, Did you experience anal incontinence recently? Never/gas/liquid/solid stool

5, What is the frequency of the anal incontinence? Daily/weekly/monthly/yearly

6, Did you experience urinary incontinence recently? Yes/No

7, Have you given birth? Yes/No

8. How many times have you given birth? 1/2/3~

9, Vaginal delivery/Cesarean section/both?

10, Defecation and urination (must be done at the same time/can be done separately).

11, Have you ever had gynecologic surgery (only applicable to the removal of ovary and/or uterus)?

Yes/ No

12, Have you ever had a colorectal disease and/or surgery? Yes/No

13, The colorectal diseases/surgery was ( ).

14, Have you ever had an anal disease? Yes/No

15, Have you previously had anal surgery? Yes/No

16, The anal surgery was ( ).

17, Do you undergo any treatment for systemic disease? Yes/No

18, The treatment is for ( ).

such as diabetes and irritable bowel syndrome; and obstetric

factors, such as multiple deliveries, home delivery, first vagi-

nal delivery, and forceps delivery[1]. However, most of these

reports are based on data from the USA and

Europe[2-4,7,9,10-18], and risk factors of AI have rarely

been documented. There is also limited documentation con-

cerning risk factors of AI and FI for the Japanese popula-

tion[5], especially in the younger population.

Therefore, we administered a questionnaire to a Japanese

sample to study bowel habit, AI, and the associated factors.

Bowel habits and the associated factors have already been

surveyed and analyzed[19]. In this study, we investigated AI

and FI, as well as the associated factors, to elucidate the

aforementioned conditions in Japan, especially in the

younger population and in females.

Methods

A questionnaire was completed by Japanese medical per-

sonnel after they had listened to lectures on bowel disorders

between 2007 and 2019. The medical personnel were se-

lected to complete the questionnaire as they had a good un-

derstanding of bowel disorders and the significance of the

current study. The lectures included topics on anatomy,

physiology concerning defecation, definitions, epidemiology,

pathophysiology, and diagnosis and treatment for bowel dis-

orders and incontinence. The lectures were held 12 times in

total to 502 participants by KM. Of these 12 lectures, 8

were held for 12 to 35 participants and 4 for 70 to 100 par-

ticipants. The questionnaire, which is presented in Table 1,

was distributed by a clerk to all 502 participants prior to the

lecture. FI was defined as involuntary or uncontrollable loss

of feces and gas incontinence as voluntary or uncontrollable

loss of flatus[1]. AI was defined as involuntary loss of feces

or flatus[1] in the lecture. Only those who provided ap-

proval for the use of de-identified data were asked to partici-

pate in the questionnaire. The questionnaires were collected

immediately after the lecture by a clerk. All the collected

data was summarized and analyzed with the approval of the

Institutional Review Board of Fujita Health University (HM

20-197), and the study was conducted in accordance with

the 1964 World Medical Association’s Declaration of Hel-

sinki and its later amendments.

The Wilcoxon rank-sum test was used for age difference

analysis and Fisher’s exact test or the chi-squared test for

the other statistical analysis. Logistic regression analysis was

employed for multivariate analysis. The differences were

considered significant at p < 0.05.

Results

A total of 463 of 502 participants responded to the ques-

tionnaire (response rate, 92.2%), and 12 participants did not

provide their age. The mean age of the remaining 451 par-

ticipants was 35.6 years (range, 20-91). The mean age of fe-

males (39 years; range, 20-91) was significantly higher than

that of males (28 years; range, 20-70) (p < 0.0001). The

characteristics of the participants are presented in Table 2.

Prevalence of AI and FI

AI was confirmed in 155 of 450 participants (34.4%) who

responded to this question; gas incontinence in 137 partici-

pants (30.4%), incontinence to liquid stool in 16 participants

(3.6%), and incontinence to solid stool in 2 participants

(0.4%) (Table 2).

The prevalence of AI was reported daily by 26 (22.2%) of
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Table　2.　Characteristics of the Participants (n = 463).

Age (n = 451) 35.6 (20–91)

M/F (n = 440) 132/324

Occupation (n = 440) Medical students 224/Nurses 120/Others 96

Anal incontinence (n = 450) 155 (34.4%)

Fecal incontinence (n = 450) 18 (4.0%)

Incontinence to gas only: 137 (30.4%)

Incontinence to liquid stool: 16 (3.6%)

Incontinence to solid stool: 2 (0.4%)

Frequency of anal incontinence Daily: 26 (22.2%)

 (n = 117) Weekly: 32 (27.4%)

Monthly: 25 (21.4%)

Yearly: 34 (29.1%)

Obstetric history (n = 300) Nulliparous: 151

Parous: 149

Mode of delivery (n = 136) Vaginal delivery only: 121

Cesarean section only: 9

Both: 6

Number of birth (n = 141) 1X: 17

2X: 71

3X~: 53

Urinary incontinence (n = 456) 101 (22.1%)

Treatment for concomitant diseases 42 (9.4%)

 (n = 448) Hypertension: 13 (2.9%)

Hyperlipidemia: 5 (1.1%)

Allergic dermatitis: 4 (0.9%)

Diabetes mellitus: 3 (0.7%)

Medical history Gynecologic surgery (n = 310) 20 (6.5%)

Colorectal disease/surgery (n = 452) 13 (2.9%)

Anal diseases (n = 458) 30 (7.0%)

Anal surgery (n = 449) 6 (1.3%)

(n = number of participants who answered the question)

117 participants who responded to this question, weekly by

32 participants (27.4%), monthly by 25 participants (21.4%),

and yearly by 34 participants (29.1%) (Table 2).

Prevalence of AI and FI according to gender

Gas incontinence was reported in 13 of 126 males

(10.3%) and in 118 of 309 females (38.2%), incontinence to

liquid stool in 3 males (2.4%) and in 12 females (3.1%),

and incontinence to solid stool in 0 males (0%) and 2 fe-

males (0.6%). AI and FI were reported in 16 (15.5%) and 3

(2.9%) of 126 males and 132 (42.7%) and 14 (4.5%) of 309

females, respectively. AI was significantly more prevalent in

females than in males (p < 0.001) (Table 3). However, no

significant difference was observed in the occurrence of FI

between males and females (p = 0.294) (Table 3). When

analyzed for the participants of 20 to 39 years of age (Fig-

ure 1), AI was also significantly more prevalent in females

than in males (55/182 females (30.2%), 14/114 males

(12.3.%), p < 0.001), but no significant difference was ob-

served in the occurrence of FI between males and females

(2/114 males (1.8%), 6/182 females (3.3%), p = 0.426).

Prevalence of AI and FI according to age group

AI and FI according to age group is presented in Figure

2. AI and FI were significantly more prevalent in partici-

pants in their 40s or older than in participants in their 30s or

younger (AI, p < 0.001; FI, p = 0.024) (Table 3). When ana-

lyzing AI and FI of females according to age group, AI was

significantly more prevalent in participants in their 40s or

older than in participants in their 30s or younger (p <

0.001). However, the prevalence of FI was not significantly

different between participants in their 40 or older and par-

ticipants in their 30s or younger (p = 0.274).

AI and FI and childbirth

AI and FI occurred in 87 (61.7%) and 8 (5.7%) of 141
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Table　3.　Prevalence of Anal and Fecal Incontinence for Various Parameters.

Parameter Prevalence of AI p value Prevalence of FI p value

Gender

Male 15.5% (16/126) p < 0.001 2.9% (3/126) p = 0.294

Female 42.7% (132/309) 4.5% (14/309)

Age (years)

<40 20.3% (69/296) p < 0.001 2.7% (8/296) p = 0.024

≧40 56.8% (79/139) 6.5% (9/139)

Childbirth

None 31.3% (47/150) p < 0.001 4.7% (7/150) p = 0.509

Yes 61.7% (87/141) 5.7% (8/141)

Number of birth

1X 46.7% (7/15) p < 0.05 0% (0/15) p = 0.113

2X 54.4% (37/68) 10.3% (7/68)

≧3X 74.0% (37/50) 2.0% (1/50)

Mode of delivery

Vaginal 64.7% (75/116) p < 0.03 6.0% (7/116) p = 0.419

Cesarean 22.2% (2/9) 0% (0/9)

Both 66.7% (4/6) 16.7% (1/6)

Urinary incontinence

None 26.0% (91/350) p = 0.001 2.9% (10/350) p = −0.008
Yes 65.6% (63/96) 8.3% (8/96)

Ability to separate defecation

Yes 30.2% (109/361) p = 0.001 4.4% (16/361) p = 0.474

None 50.0% (40/80) 2.5% (2/80)

Previous gynecologic surgery

None 40.3% (117/290) p = 0.006 5.2% (15/290) p = 0.315

Yes 70.0% (14/20) 0% (0/20)

Previous colorectal disease and/or surgery

None 33.7% (148/439) p = 0.751 4.1% (18/439) p = 0.455

Yes 38.5% (5/13) 0% (0/13)

Previous anal disease

None 33.2% (142/428) p = 0.242 3.5% (15/428) p = 0.083

Yes 40.0% (12/30) 10.0% (3/30)

History of anal surgery

None 33.6% (149/443) p = 1.000 3.8% (17/443) p = 0.220

Yes 33.3% (2/6) 16.7% (1/6)

History of systemic disease

None 29.8% (121/406) p < 0.001 3.7% (15/406) p = 0.242

Yes 66.7% (28/42) 7.1% (3/42)

 (n = number of participants who answered the question)

females who had given birth and in 47 (31.3%) and 7

(4.7%) of 150 females who had not given birth, respectively

(Table 3). AI was significantly more prevalent in females

who had given birth than in those who had not (p < 0.001);

however, the prevalence of FI was not significantly different

between females with and without a childbirth history (p =

0.509). An analysis of the data of the participants aged 20 to

39 years revealed that AI and FI occurred in 11 (45.8%) and

0 of 24 female participants who had given birth and in 39

(31.2%) and 6 (4.8%) of 125 female participants who had

not given birth, respectively (Figure 3). The prevalence of

AI and FI was not significantly different in female partici-

pants aged 20 to 39 years with or without a history of child-

birth (AI, p = 0.164; FI, P = 0.590).

AI and FI according to number of birth are presented in

Table 3. The prevalence of AI was significantly associated

with the frequency of childbirth (once versus three times

and more, p = 0.047; twice versus three times and more, p

= 0.037). FI was not associated with an occurrence of child-

birth.

AI and FI according to mode of delivery are presented in

Table 3. AI was significantly associated with vaginal deliv-

ery (vaginal versus Cesarean, p = 0.011, vaginal + both ver-
sus Cesarean, p = 0.026), but vaginal delivery was not asso-
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Figure 1. Anal incontinence in participants aged 20 to 39 years according to gender (n = 296).

(* p < 0.001, chi-squared test)
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Figure 2. Anal incontinence by age group (n = 451).
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Figure 3. Childbirth and anal incontinence in females aged 20 to 39 years (n = 150).

(* p < 0.164, chi-squared test)
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ciated with FI.

Urinary incontinence and AI and FI

Urinary incontinence was reported in 101 of 456 partici-

pants (22.1%) (Table 2). AI and FI were reported in 63

(65.6%) and 8 (8.3%) of 96 participants with urinary incon-

tinence and 91 (26.0%) and 10 (2.9%) of 350 participants

without urinary incontinence, respectively (Table 3). AI and

FI were significantly more prevalent in participants with uri-

nary incontinence than in those without urinary incontinence

(p < 0.001 and p = 0.008).

Style of defecation and urination and AI and FI

It was reported that defecation and urination had to be

done at the same time in 81 of 452 participants (17.9%) and

could be done separately in 371 participants (82.0%)[19]. AI

and FI according to the ability to defecate separately are

presented in Table 3. AI was significantly more prevalent in

participants who had to defecate and urinate at the same

time than in participants who could defecate and urinate

separately (p = 0.001). However, the prevalence of FI was

not affected by the style of defecation and urination (p =

0.474). When analyzing AI and FI of each gender according

to the style of defecation and urination, AI was significantly

prevalent only in female participants (p = 0.009).

Medical history and AI and FI

Of 310 females, 20 (6.5%) previously underwent gyne-

cologic surgery (Table 2). AI was significantly more preva-

lent in participants who had gynecologic surgery than in

participants who had not (p = 0.006). However, the occur-

rence of FI was not influenced by a history of gynecologic

surgery (p = 0.315) (Table 3).

Of 452 participants, 13 (2.9%) experienced colorectal dis-

ease and/or previously underwent surgery (Table 2). The

most frequent colorectal diseases and/or surgery included

colorectal polyp (n = 4), followed by intussusception (n = 2)

and then irritable bowel syndrome (n = 2). Previous colorec-

tal disease and/or surgery did not affect the occurrence of AI

(p = 0.751) or FI (p = 0.455) (Table 3).

Of 458 participants, 30 (7.0%) previously had an anal dis-

ease (Table 2). The previous anal disease did not signifi-

cantly affect the occurrence of AI (p = 0.242) or FI (p =

0.083) (Table 3).

Of 449 participants, 6 (1.3%) had anal surgery for hemor-

rhoids (Table 2). The previous history of anal surgery did

not affect the occurrence of AI (p = 1.000) or FI (p = 0.22)

(Table 3).

Of 448 participants, 42 (9.4%) underwent some treatment

for systemic disease (Table 2). The most frequent diseases

are presented in Table 2. AI was significantly more prevalent

in participants who underwent any treatment for systemic

diseases than in participants who did not (p < 0.001). How-

ever, the occurrence of FI was not affected by a history of

systemic disease (p = 0.242) (Table 3).

Multivariate analysis of risk factors of AI and FI

Multivariate analysis revealed that gender and age were

significant factors of AI (p < 0.001) (Table 4). Therefore,

further analysis was conducted according to gender. In fe-
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Table　4.　Multivariate Analysis of Risk Factors for Anal Incontinence.

Participants Factors Odd ratio
95% Confidence 

interval
P-value

All participants

Gender  3.50 1.93  6.34 p < 0.001
Age  1.04 1.03  1.06 p < 0.001

Female

Urinary incontinence  2.07 1.04  4.11 p = 0.039
Inability to separate defecation  2.03 1.03  3.97 p = 0.040
History of systemic disease  2.72 1.00  7.39 p = 0.050

Male

Previous colorectal disease 11.24 1.61 78.65 p = 0.015
and/or surgery

Table　5.　Multivariate Analysis of Risk Factor for Fecal Incontinence.

Participants Factors Odd ratio
95% Confidence 

interval
P-value

All participants

Gender 1.64 0.44  6.13 p = 0.462

Age 1.02 0.99  1.04 p = 0.307

Female

Urinary incontinence 4.63 1.11 19.39 p = 0.036

male, urinary incontinence and inability to defecate sepa-

rately were significant risk factors of AI (Table 4). Although

the previous colorectal diseases and/or surgery was identi-

fied as a risk factor of AI in male, the 95% confidence inter-

val was wide due to the small number of persons concerned.

Urinary incontinence was a significant risk factor of FI in

female (Table 5).

Discussion

The prevalence of AI and FI widely differs according to

the definition and the way of research; relevant groups also

need to be classified[1]. The prevalence of AI and FI is

documented to be 2% to 24% and 0.4% to 18%, respec-

tively, in community-dwelling adults[20], and the prevalence

of FI increases up to more than 50% in nursing home resi-

dents[21]. Most studies on the prevalence of FI and AI have

been performed for predominantly investigating the aged

population[2-5,21]. Whitehead et al.[8] conducted a ques-

tionnaire survey through telephone interview in the USA

and reported that the prevalence of FI in males and females

aged 29 years or more was 7.7% (6.0%-9.4%) and 8.9%

(7.2%-10.5%), respectively. In Taiwan, the report of at-home

interviews[9] revealed the prevalence of FI and gas inconti-

nence to be 2.8% and 8.6% of 1,253 females, respectively.

The current study found that the prevalence of FI and AI in

participants who were 20 years or older was 4.0% and

34.4%, respectively, and the prevalence of FI of males and

females was 2.9% and 4.5%, respectively. Mimura et al.[6]

reported that the prevalence of FI occurring more than once

per month in a healthy Japanese working population of 20

to 65 years of age was 4.0%. The prevalence of FI was

equivalent to the report from Taiwan; however, gas inconti-

nence was more common in every age group (18%-65%),

especially in females (24%-68%) in the current study.

Epidemiological studies including adults of all ages dem-

onstrated that there was a concrete relationship between age

and FI[1-3,5,7,10,11]. In the current study, AI and FI in-

creased with age group, and AI and FI were significantly

more prevalent in participants in their 40s or older than in

participants in their 30s or younger (p < 0.001 and p =

0.024). However, multivariate analysis revealed that age was

a risk factor of AI but not of FI. Gender is considered to be

a relatively weak risk factor of FI[1], with several studies

having reported that FI is more prevalent in women than in

men[2,3,7,11,12] and with other studies having shown no

significant difference between genders[3,5,13,14]. In the cur-

rent study, AI was significantly more prevalent in females

than in males, even in the 20-39 age group. However, no

significant difference was observed in FI between females

and males.

Certain obstetric conditions, such as multiple child deliv-

eries[8,10], home child delivery[22], first vaginal child de-

livery[17,18], and forceps child delivery[23], are reported to

be risk factors of FI. AI was significantly more prevalent in

females who had given birth than in females without a his-
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tory of childbirth, whereas a significant difference was not

observed in FI. Conversely, the prevalence of AI and FI was

not significantly different between the presence and absence

of childbirth in females aged 20 to 39 years. This might

mean that the effect of pudendal neuropathy induced by

pressure and traction during the delivery, causing FI[24], ap-

pears at a later age in people with a history of childbirth.

This might be one of the reasons that the prevalence of AI

and FI increases with age in females. The frequency of

childbirth and vaginal delivery influenced the occurrence of

AI in the current study, whereas these factors did not affect

FI. Furthermore, childbirth was not a risk factor of AI by

multivariate analysis. These results might be due to the fact

that the current study only included younger females.

Roberts et al.[2] and Fornell et al.[14] described the asso-

ciation between urinary incontinence and FI. Suzuki et al.

studied 2,517 Japanese residents aged ≧65 years living in

long-term care facilities and concluded that 61% of residents

with urinary incontinence had FI[25]. In the current study,

65.6% and 8.3% of participants with urinary incontinence

had AI and FI, respectively, and AI and FI were signifi-

cantly more prevalent in participants with urinary inconti-

nence than in those without. Furthermore, urinary inconti-

nence was a risk factor of AI and FI in female by multivari-

ate analysis. Interestingly, AI was significantly more preva-

lent in participants who had to defecate and urinate at the

same time than in participants who could defecate and uri-

nate separately (p = 0.001, chi-squared test). Furthermore,

the inability to defecate separately was a risk factor of AI in

female by multivariate analysis. The relationship between

urinary incontinence and AI and the style of defecation and

urination might be associated with the fact that the neural

control of urination and defecation is managed by the same

sacral nerves (S2-4).

Comorbidities, such as diabetes[5,16], irritable bowel syn-

drome[26], and inflammatory bowel diseases[15], are re-

ported to be risk factors of FI, and anal surgery can be a

cause of FI[27]. In the current study, AI was significantly

more prevalent in participants who had a history of gyne-

cologic surgery (p = 0.006) and systemic diseases (p <

0.006). Removal of ovary and/or uterus might affect the

functioning of the pelvic floor. In the current study, the

number of systemic diseases, such as diabetes that is re-

ported to affect FI, was small. However, the presence of any

systemic diseases was considered to affect the occurrence of

AI, especially in female (Table 4). Although the presence or

absence of previous colorectal disease and/or surgery did not

show a significant difference in AI and FI by chi-squared

test, the previous colorectal disease was a significant risk

factor of AI in male by multivariate analysis. No clear corre-

lations with AI and other comorbidities were observed in the

current study. This might be because the number of partici-

pants who had both these diseases and surgery was low due

to the younger age of patients.

The limitation of this study is the small sample size and

the fact that the questionnaire was undertaken over a long

period of time. The prevalence of AI and FI reported in this

study was based on the recent memory of the participants

and not on some bowel diary. The survey was mainly com-

pleted by people of relatively younger age, and the number

of males was limited. Majority of the participants were

medical students and nurses; other professionals were not

included. Furthermore, the grade of incontinence was not

evaluated using symptom scores, such as the Cleveland

Clinic Florida Fecal Incontinence score[28] and St Mark’s

score[29]. While more participants were intended to be in-

vited to complete the questionnaire, the chance of conduct-

ing lectures to the target cohort was limited. However, the

analysis of each survey questions was not impacted by dif-

ferent sample sizes (100 cases and 300 cases). Therefore, it

is believed that this report shows the actual state of AI, es-

pecially in Japanese younger females.

In conclusion, AI and FI occurred in 34.4% and 4.0% of

Japanese medical personnel, respectively. AI was signifi-

cantly more prevalent in females, and the prevalence of AI

and FI increased with age, especially from the age of 40 and

older. AI, especially incontinence to flatus, was common in

every age group (18%-65%), especially in females (24%-

68%). AI was associated with female gender, higher age,

urinary incontinence, style of urination and defecation in fe-

male, and previous colorectal disease and/or surgery in

male. FI was associated with urinary incontinence.
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