
Staller et al. Clinical and Translational Gastroenterology           (2018) 9:200 

DOI 10.1038/s41424-018-0068-6 Clinical and Translational Gastroenterology

ART ICLE Open Ac ce s s

Physical Activity, BMI, and Risk of Fecal
Incontinence in the Nurses’ Health Study
Kyle Staller, MD, MPH1,2,3, Mingyang Song, MD, ScD2, Francine Grodstein, ScD4, Catherine A. Matthews, MD5,
William E. Whitehead, PhD6, Braden Kuo, MD, MSc1,3, Andrew T. Chan, MD, MSc1,2,4 and Mary K. Townsend, ScD4

Abstract

Background: Higher body mass index (BMI) and low physical activity have been associated with increased prevalence
of fecal incontinence (FI) in cross-sectional studies, but prospective studies examining the role of these factors are
lacking. We sought to determine whether BMI and/or physical activity are associated with risk of FI among older
women.

Methods: We prospectively examined the association between BMI and physical activity and risk of FI in the Nurses’
Health Study among 51,708 women who were free of FI in 2008. We defined FI as at ≥1 liquid or solid FI episode/
month during the past year reported in 2010 or 2012. We used Cox proportional hazards models to calculate
multivariable-adjusted hazard ratios (HRs) and 95% confidence intervals (CIs) for FI according to physical activity and
BMI, adjusting for potential confounding factors.

Results: During more than 175,000 person-years of follow-up, we documented 5954 cases of incident FI. Compared
with women in the lowest activity category (<3 metabolic equivalent of task (MET)-hrs/week), multivariable-adjusted
HRs for FI were 0.86 (95% CI 0.80–0.93) for women doing 3–8 MET-hrs/week, 0.78 (95% CI 0.72–0.84) for 9–17 MET-hrs/
week, 0.76 (95% CI 0.69–0.83) for 18–26 MET-hrs/week, and 0.75 (95% CI 0.70–0.81) for 27+MET-hrs/week (Ptrend=
<0.0001). There was no association between BMI and risk of FI.

Conclusions: Higher levels of physical activity were associated with a modest reduction (25%) in risk of incident FI
among older women. These results support a potential role of ongoing physical activity in the neuromuscular health
of the anorectal continence mechanism with aging.

Translational impact: These results support a potential role of ongoing physical activity in the neuromuscular health
of the anorectal continence mechanism with aging.

Introduction
Fecal incontinence (FI) affects an estimated 7–15% of

women in the community and exerts a significant impact
on quality of life mediated primarily through social

stigma, embarrassment, and impaired hygiene1. Despite
this considerable burden, our knowledge about risk fac-
tors for FI—and thus potential populations for targeted
prevention strategies—is limited2,3. Of particular interest
are risk factors that are potentially modifiable, such as
body weight and physical activity. Previous cross-sectional
analyses from our group and others observed increased
risk of FI among women with higher body mass index
(BMI) and lower levels of physical activity4–7. Conversely,
others have found no association between BMI and FI in a
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prospective study8 and increased risk in a cross-sectional
study of FI in young women engaged in intensive sports9.
However, results of cross-sectional analyses may be biased
due to reverse causation, as individuals with FI may
reduce their physical activity in response to FI symptoms
and subsequently gain weight. Additionally, several con-
ditions associated with obesity (diabetes mellitus and
hypertension) are known to be associated with FI4, mak-
ing casual inference more difficult.
We therefore sought to prospectively examine the

associations of BMI and physical activity with FI in the
Nurses’ Health Study, a large, ongoing study of older the
US women. This cohort includes regularly updated
information on lifestyle factors (including physical activ-
ity), BMI, and medical diagnoses to enable a compre-
hensive examination of potentially modifiable lifestyle
characteristics and the incidence of FI.

Methods
Study population
The Nurses’ Health Study is a prospective cohort that

began in 1976 when 121,701 US female registered nurses,
aged 30–55, completed a self-administered, mailed ques-
tionnaire about their health and lifestyle10. Participants
have provided updated information on biennial ques-
tionnaires, which are mailed in June of even-numbered
years. Repeated mailings are sent to non-responders
during the 2-year period before the next biennial ques-
tionnaire is mailed. To increase response rates, shorter
versions of the questionnaire are sent to participants who
do not respond to the standard version. Questions about
FI were first included on the standard version of the 2008

questionnaire. For this analysis, we included 68,890
women who returned the 2008 standard questionnaire
and were not missing physical activity data (n= 5695),
leaving 63,195 women. We subsequently excluded 6767
women with prevalent FI in 2008 and 3069 women with a
BMI < 18.5 kg/m2 because of concerns about unmeasured
confounding related to both FI and low BMI. To address
potential confounding by functional limitations, we
excluded 1651 women who reported they were unable to
walk11. Thus, the analytic population included 51,708
women (Fig. 1). The study was approved by the Institu-
tional Review Board at Brigham and Women’s Hospital.

Assessment of physical activity and BMI
On the 2008 questionnaire, participants were asked

about their average time per week during the preceding
year spent doing any of the following activities: walking or
hiking outdoors; jogging; running; bicycling; swimming
laps; tennis; calisthenics, aerobics, aerobic dance, or
rowing machine; squash or racquet ball; and other vig-
orous activities (i.e., mowing the lawn). Responses ranged
from 0 to ≥11 h/week. We also obtained information on
usual outdoor walking pace and number of flights of stairs
climbed daily. Each activity was assigned a value for
metabolic equivalent task (MET) according to established
criteria12. Each participant’s MET score for walking was
assigned on the basis of her reported walking pace. We
calculated MET hours per week (MET-h/wk) for each
activity by multiplying the MET score by the participant’s
reported number of hours of physical activity per week.
Total physical activity was computed as the sum of MET-
h/wk from all individual activities. In a previous validation

Fig. 1 Flow of eligible participants into the study
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study among NHS participants, scores from the physical
activity questionnaire administered 2 years apart were
moderately reproducible (r= 0.59), and physical activity
recalled for the previous year was highly correlated with
past week recalls (r= 0.79)13. Because strenuous, high-
impact activity may cause pelvic floor muscle fatigue and
thus increase risk of FI3,9,14,15, we summed MET-h/wk
from all high-impact recreational activities (jogging, run-
ning, tennis, and aerobics) and created two categories for
participants with high and low rates of high-impact phy-
sical activity based on the group median. We did the same
for all other physical activity that was not high impact—
considered low-impact physical activity.
BMI was calculated using participants’ self-reported

body weight and height, which has been previously vali-
dated in this cohort16. Height was reported at enrollment
on the 1976 questionnaire while weight has been updated
on each biennial questionnaire.

Ascertainment of fecal incontinence
On the 2008, 2010, and 2012 questionnaires, partici-

pants were asked “On average, how often in the past year
have you experience any amount of accidental bowel
leakage?” Response categories included “Never,” “Less
than 1/month,” “1–3×/month,” “About once/week,”
“Several times/week,” or “Nearly daily.” Women were
considered to have FI if they reported incontinence of
liquid or solid stool at least monthly.

Assessment of covariates
On each biennial questionnaire, participants were asked

about several factors pertinent to the risk of FI, including
smoking status, parity, history of cholecystectomy (asked
in 1982–2002), use of menopausal hormone therapy
(MHT), and diagnosis with diabetes mellitus, high blood
pressure, and neurologic disease—defined as amyotrophic
lateral sclerosis (ALS), multiple sclerosis (MS), or Par-
kinson’s disease.

Statistical analysis
We calculated person-time for each participant from

the return date of the 2008 questionnaire to the return
date of the questionnaire on which FI was reported minus
1 year, date of the last questionnaire returned, date of
death from any cause, or June 1, 2012, whichever came
first. We used Cox proportional hazards models to cal-
culate multivariable-adjusted hazard ratios (HR) and 95%
confidence intervals (CI) for incident FI according to
physical activity category (<3, 3–8, 9–17, 18–26, 27+
MET-h/wk). Also, to address the possibility that the
association between physical activity and risk of FI varies
by BMI, we conducted additional analyses within BMI
strata: normal weight (18.5–24.9 kg/m2), overweight
(25–29 kg/m2), and obese (30+ kg/m2). Because

developing FI may lead to decreased physical activity, we
performed a lagged analysis examining risk of FI accord-
ing to physical activity derived from the 2004 ques-
tionnaire, 4 years prior to the first assessment of FI. Since
bowel disturbances may impact the relationship between
physical activity and FI, we conducted separate analyses
examining the association of physical activity with risk of
liquid or solid stool FI alone. Covariates were selected a
priori based on previously reported risk factors for
FI1,2,4,17. BMI, MHT use, smoking, and diagnoses of dia-
betes mellitus, hypertension, or neurologic disease were
included as time-varying covariates to account for chan-
ges in these exposures over time. Data on physical activity
(which is only available every 4 years) and parity were not
updated. For any covariates with missing data on an
interval questionnaire (usually only a small percentage of
women), we carried forward values from the previous
questionnaire. Statistical analyses were performed using
SAS Version 9.4 (SAS Institute, Cary, NC). All authors
had access to the study data and reviewed and approved
the final manuscript.

Results
From 2008 to 2012, we documented 5954 incident cases

of FI among 51,708 older women who contributed
175,447 person-years of follow-up. Compared with
women in the lowest category of physical activity (<3
MET-h/wk), women in the highest category of physical
activity (27+ MET-h/wk) were younger and less likely to
be obese, have diabetes or hypertension, or have under-
gone a cholecystectomy (Table 1). Race, smoking, parity,
and presence of neurologic disease were similar across
MET-h/wk categories. Compared with normal weight
women (BMI 18.5–24.9 kg/m2), women who were over-
weight or obese (BMI ≥ 25 kg/m2) were less physically
active and more likely to have diabetes or hypertension
and have undergone a cholecystectomy (Supplementary
Table 1)
In age-adjusted analyses of physical activity and risk of

incident FI, risk of FI decreased with increasing physical
activity (Table 2). Results were similar after adjusting for
known risk factors for FI. Compared with women in the
lowest category of physical activity, multivariable-adjusted
hazard ratios for FI were 0.86 (95% CI 0.80–0.93) for 3–8
MET-h/wk, 0.78 (95% CI 0.72–0.84) for 9–17 MET-h/wk,
0.76 (95% CI 0.69–0.83) for 18–26 MET-h/wk, and 0.75
(95% CI 0.70–0.81) for ≥27 MET-h/wk (Ptrend < 0.0001).
In age-adjusted models for BMI and risk of incident FI,

we observed an increasing risk of FI as BMI category
increased (Ptrend < 0.0001). This association persisted in
model 2, which did not include covariates that are
potential mediators of the relation between BMI and FI
(physical activity, hypertension, and diabetes) (Ptrend <
0.0001) (Table 2). However, after additionally adjusting
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for these potential mediating variables, the association
between increasing BMI category and risk of FI sig-
nificantly attenuated (Ptrend= 0.71). This attenuation was
primarily due to adjustment for physical activity, which
may be an important confounding variable in addition to
a potential mediator. To address the possibility that recent
weight gain may be a more important factor in FI devel-
opment than current BMI, we evaluated the association of
weight gain over 2 years and subsequent risk of FI.
Compared to women who lost or gained 2 kg from 2008
to 2012, the multivariable-adjusted hazard ratios for FI
were 1.00 (95% CI 0.97–1.12) for women who gained
2.1–5 kg and 1.09 (95% CI 0.97–1.22) for women who
gained ≥5 kg.
Because the association between physical activity and FI

may vary according to BMI, we repeated the analysis
within strata of BMI. Associations were similar across
strata (comparing the lowest versus highest category of
physical activity, multivariable-adjusted HRs were 0.75 for
normal weight women, 0.76 for overweight women, and
0.76 for obese women) (Table 3).

To address the possibility that high-impact activity
places higher stress on the continence mechanism and
thereby increases risk of FI, we conducted separate ana-
lyses of high- and low-impact physical activity in relation
to risk of FI. Since relatively few women participated in
high-impact activities, we categorized participants into
two groups based on those above and below the group
median for each type of activity. For high-impact activity,
risk of FI was similar among women above and below the
median (multivariable-adjusted HR 1.01, 95% CI
0.95–1.08) (Table 4). However, higher levels of low-
impact activity were associated with lower risk of devel-
oping FI (multivariable-adjusted HR 0.84, 95% CI
0.79–0.88 comparing low-impact MET-h/wk above ver-
sus below the median).
In secondary analyses, we examined whether the asso-

ciation of physical activity with risk of FI might differ
according to the consistency of the stool. We found a
similar lower relative risk of solid stool FI and liquid
stool FI among women in the highest versus lowest
category of physical activity. Compared to women in the
lowest category of physical activity, multivariable-adjusted
hazard ratios were 0.77 (95% CI 0.72–0.84, Ptrend < 0.0001)
for solid stool FI and 0.76 (95% CI 0.70–0.82, Ptrend <
0.0001) for liquid stool FI among women with the highest
physical activity levels (Supplementary Table 2).
Finally, we explored the possibility that the association

we observed between higher physical activity and lower FI
risk might be partially explained by reverse causation—
i.e., some women with very early symptoms of FI may
have limited their physical activity, leading to bias in the
observed associations. Thus, we performed a lagged ana-
lysis using physical activity data collected on the
2004 questionnaire, 4 years prior to the start of the main
analysis timeframe, and observed associations between
physical activity and risk of incident FI after 2008 of
similar direction and magnitude. For example,
compared with women in the lowest category of physical
activity, women in the highest category of physical activity
had a multivariable-adjusted hazard ratio for FI of 0.78
(95% CI 0.72–0.85, Ptrend < 0.0001) (Supplementary
Table 3).

Discussion
In this large prospective cohort of older women, higher

levels of physical activity were associated with a modest
reduction in risk of FI, which persisted even after
adjustment for suspected mediators between physical
activity and FI, including BMI, diabetes, and hypertension.
We observed a 25% lower risk of FI among women who
engaged in physical activity of 27+ MET-h/wk versus <3
MET-h/wk. The inverse relationship between physical
activity level and FI risk FI was restricted to women
engaged in high levels of low-impact physical activity and

Table 1 Baseline characteristics of women in the Nurses’
Health Study according to physical activity category in
2008

MET hours/week category

<3 (N=
11,706)

3–8 (N=
10,816)

9–17 (N=
10,175)

18–26 (N=
6647)

27+ (N=
12,364)

Age (y), mean
(SD)

74.4 (7.0) 73.3 (6.7) 72.5 (6.6) 72.1 (6.3) 71.7 (6.0)

Race (% non-
white)

6 6 6 5 6

BMI (%), kg/m2

18.5–24.9 33 40 44 49 55

25–29.9 35 37 35 35 33

30–34.9 20 17 15 12 9

35–39.9 8 5 5 3 2

≥40 4 5 2 1 1

Smoking (%)

Never 44 47 47 48 46

Past 49 48 49 49 50

Current 7 5 5 4 4

Parity (%)

0 6 5 5 5 5

1 7 7 6 6 7

2 28 28 30 31 31

≥3 59 60 58 57 57

Diabetes mellitus
(%)

14 10 9 7 6

Hypertension (%) 58 54 49 46 43

Neurologic
diseasea (%)

3 2 2 1 1

Cholecystectomy
(%)

22 19 17 15 14

MET metabolic equivalent of task
aDefined as a confirmed diagnosis of amyotrophic lateral sclerosis, multiple
sclerosis, or Parkinson’s disease
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not those engaged in high levels of high-impact physical
activity. Conversely, we found no association between
higher BMI and FI risk after adjustment for physical
activity.
Our finding of an inverse relation between physical

activity and FI is consistent with previous, cross-sectional
studies5,6,11 and an analysis in this cohort which found
higher odds of FI among women with lower levels of
physical activity (OR 1.46 comparing women in the lowest
vs. highest quartiles of MET-h/week)4. However, in the
same analysis higher BMI (≥27.5 kg/m2) was associated
with an increased risk of FI, consistent with the cross-
sectional findings of other groups as well7,18. Still others
did not observe a consistent association between BMI and
FI after multivariable adjustment5,19,20. In the setting of
these conflicting data, our study provides an important
contribution through a prospective analysis of a large
cohort of older women with well-characterized data on
potential confounders related to physical activity, BMI,
and FI.
Although prospective assessments of the relationship

between physical activity, BMI, and FI are lacking, there is
some precedent examining the relationship between

weight loss and risk of both FI and urinary incontinence.
A randomized clinical trial among 338 overweight and
obese women with urinary incontinence demonstrated
that a behavioral intervention targeting weight loss
resulted in reduced frequency of urinary incontinence
episodes21 and a subgroup analysis among patients with
baseline FI in this population demonstrated improved FI
severity as well22. The weight loss intervention included a
gradual increase in moderate physical activity (brisk
walking or activities of similar intensity) until participants
were active for at least 200min per week. Taken together
with our findings, this suggests that increased physical
activity may be a more important factor in the prevention/
improvement of FI than modifying one’s body weight.
Although our understanding of the pathogenesis of FI

may be incomplete, our findings have biologic plausibility.
Multiple studies have linked pelvic floor activation with
concomitant activity of the abdominal musculature23–25

with pelvic floor activity known to be associated with
lifting tasks, spinal stabilization26, and functional tasks
such as head and shoulder raising as well23. This suggests
that the pelvic floor musculature and the muscles of the
rest of the body function as an integrated unit such that

Table 2 Physical activity, BMI and, risk of fecal incontinence

Person-years of

follow-up

No. of

cases

Age-adjusted HR

(95% CI)

Multivariable-adjusted HR without

potential mediators (95% CI)a
Multivariable-adjusted HR

(95% CI)b

MET hours/week

category

— — — — —

<3 37,440 (3%) 1679 1.00 1.00 1.00

3–8 36,486 (14%) 1325 0.84 (0.78–0.90) 0.84 (0.79–0.91) 0.86 (0.80–0.93)

9–17 35,053 (20%) 1081 0.75 (0.69–0.81) 0.76 (0.70–0.82) 0.78 (0.72–0.84)

18–26 23,142 (12%) 670 0.72 (0.66–0.78) 0.73 (0.67–0.80) 0.76 (0.69–0.83)

27+ 43,326 (50%) 1199 0.70 (0.65–0.76) 0.72 (0.66–0.77) 0.75 (0.70–0.81)

Ptrend
c — — <0.0001 <0.0001 <0.0001

BMI category, kg/m2 — — — — —

18.5–24.9 77,494 (44%) 2662 1.00 1.00 1.00

25–29.9 61,307 (35%) 2017 1.03 (0.97–1.09) 1.02 (0.97–1.09) 0.97 (0.91–1.03)

30–34.9 25,503 (15%) 868 1.16 (1.07–1.25) 1.14 (1.06–1.23) 1.02 (0.94–1.11)

35–39.9 7893 (4%) 288 1.35 (1.19–1.52) 1.32 (1.16–1.49) 1.12 (0.99–1.27)

40+ 3249 (2%) 119 1.47 (1.22–1.77) 1.46 (1.21–1.75) 1.18 (0.97–1.42)

Ptrend
c — — <0.0001 <0.0001 0.71

aModel as below with potential mediators between physical activity and fecal incontinence (BMI, hypertension, diabetes mellitus) excluded for physical activity model
and with potential mediators of BMI and fecal incontinence (physical activity, hypertension, diabetes mellitus) excluded for BMI model
bModels adjusted for age (months), race, smoking (never, past, current), BMI (<18.5, 18.5–24.9, 25–29.9, 30–34.9, ≥35 kg/m2) (for physical activity model), physical
activity (<3, 3–8, 9–17, 18–26, 27+ MET hours/week) (for BMI model), menopausal hormone therapy use (never, past, current), parity (number of live births),
hypertension (yes/no), diabetes mellitus (yes/no), neurologic disease (yes/no), and history of cholecystectomy (yes/no)
cLinear trend estimated by entering the medians of each MET hours/week quintile or BMI as a continuous variable in the model
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overall physical activity may benefit the pelvic floor as
well. In that aging is associated with significant changes in
the female pelvic floor, including decreased sphincter
strength, perineal laxity, and reduced rectal sensation and
compliance27, ongoing physical activity could mitigate the
risk of FI among those at increased risk.
However, our data suggest that not all physical activity

provides the same degree of protection against FI. Indeed,
moderate, low-impact physical activity may be enough to
reduce the risk of FI, an encouragement for preventative
interventions among older adults. Conversely, women
participating in higher amounts of high-impact physical
activity had similar risk of FI to those with less high-
impact physical activity. Thus, low-impact physical
activity may result in strengthened pelvic floor muscu-
lature while high-impact activity may stress the pelvic
floor and increase the likelihood of FI among women
already at risk28. In a cross-sectional analysis of women
less than 40 years old without conventional risk factors for
FI, intensive exercise was associated with an almost
threefold increased risk of anal incontinence (defined as
incontinence of feces and flatus)9. Among studies exam-
ining risk factors for urinary incontinence, there is ample
evidence of increased risk of urinary leakage among
female athletes3. However, there is evidence, including

data from this cohort, that moderate-intensity physical
activity is associated with reduced risk of developing
urinary incontinence in older women 29.
Our analysis has several notable strengths. Most

importantly, as we conducted a prospective rather than
cross-sectional analysis, we could assess the relationship
between physical activity, BMI, and incident FI while
minimizing potential bias due to reverse causality. Addi-
tionally, we were able to control for several potential
confounding variables, including lifestyle and medical
factors.
We acknowledge several limitations. As our study is

observational, we cannot exclude the possibility of resi-
dual confounding; however, multivariable adjustment for
many known risk factors for FI did not significantly alter
our age-adjusted effect estimates, except for physical
activity, which greatly attenuated the BMI-FI association.
Additionally, data were not available on bowel dis-
turbances such as diarrhea and constipation, important
risk factors for FI30. However, we were able to separately
consider incidence of solid versus liquid stool FI, with the
latter a reasonable surrogate for chronic bowel dis-
turbances. Finally, the Nurses’ Health Study represents a
health-literate group of primarily white women, and thus
our results may not be representative of the population at

Table 3 Physical activity and risk of fecal incontinence according to strata of BMI

MET hours/week category

<3 3–8 9–17 18–26 27+ Ptrend
a

Normal weight (BMI 18.5–24.9 kg/m2)

Person-years of follow-up 12,369 14,395 15,556 11,425 23,750

No. of cases 599 565 490 348 660

Age-adjusted HR (95% CI) 1.00 0.87 (0.77–0.97) 0.75 (0.66–0.84) 0.76 (0.66–0.87) 0.72 (0.64–0.80) <0.0001

Multivariate-adjusted HR (95% CI)b 1.00 0.87 (0.78–0.98) 0.76 (0.67–0.89) 0.78 (0.68–0.89) 0.75 (0.66–0.84) <0.0001

Overweight (BMI 25–29.9 kg/m2)

Person-years of follow-up 13,114 13,560 12,375 7962 14,296

No. of cases 560 459 385 234 379

Age-adjusted HR (95% CI) 1.00 0.84 (0.74–0.95) 0.82 (0.71–0.93) 0.79 (0.68–0.92) 0.73 (0.64–0.84) <0.0001

Multivariate-adjusted HR (95% CI)b 1.00 0.85 (0.75–0.96) 0.84 (0.74–0.96) 0.82 (0.70–0.96) 0.76 (0.67–0.87) 0.0006

Obese (BMI ≥ 30 kg/m2)

Person-years of follow-up 11,957 8531 7122 3755 5280

No. of cases 520 301 206 88 160

Age-adjusted HR (95% CI) 1.00 0.84 (0.73–0.97) 0.70 (0.60–0.83) 0.58 (0.46–0.72) 0.74 (0.62–0.89) <0.0001

Multivariate-adjusted HR (95% CI)b 1.00 0.84 (0.73–0.97) 0.72 (0.61–0.84) 0.61 (0.49–0.77) 0.76 (0.64–0.91) 0.0004

aLinear trend estimated by entering the medians of each METS hours/week quintile as a continuous variable in the model
bModels adjusted for age (months), race, smoking (never, past, current), BMI (kg/m2, continuous), menopausal hormone therapy use (never, past, current), parity
(number of live births), hypertension (yes/no), diabetes mellitus (yes/no), neurologic disease (yes/no), and history of cholecystectomy (yes/no)
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large. However, the incidence rate of FI in our cohort is
consistent with other reports of FI in the US 31.
In summary, in this large prospective cohort of older

women, higher physical activity was associated with a
modestly decreased risk of FI, with high-impact activities
appearing less protective against FI than low-impact
activities. Whether these associations with new-onset FI
imply a benefit to those with existing incontinence is
unclear and merits further study. Additionally, further
studies are needed on the mechanism by which increased
low-impact physical activity provides-specific benefit to
the pelvic floor continence mechanism. If these findings
are coroborated by others, our study may inform lifestyle
interventions among women with established non-
modifiable risk factors for FI to modify the risk of

disease or limit its progression among women with pre-
exisiting incontinence.

Study Highlights

WHAT IS CURRENT KNOWLEDGE
● Despite affecting an estimated 7–15% of women,
knowledge about risk factors for fecal incontinence
is limited.

● Studies exploring the association between body
mass index (BMI) and physical activity and risk of
fecal incontinence have produced conflicting
results.

WHAT IS NEW HERE
● In a large, ongoing prospective cohort study, higher
levels of physical activity were associated with lower
risk of fecal incontinence. Higher BMI was not
associated with an increased risk of fecal
incontinence.

TRANSLATIONAL IMPACT
● Ongoing physical activity may help maintain the
neuromuscular health of the anorectal continence
mechanism in aging women.

● Higher BMI alone may not be an independent risk
factor for fecal incontinence in older women.
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Table 4 Impact level of physical activity and risk of fecal
incontinence

MET hours/week

categorya

Lowest Highest

High-impact activityb

Person-years of follow-up 132,185 43,262

No. of cases 4652 1302

Age-adjusted HR (95% CI) 1.00 0.99 (0.93–01.06)

Multivariate-adjusted HR without

mediators (95% CI)c
1.00 1.00 (0.94–1.06)

Multivariate-adjusted HR (95% CI)d 1.00 1.01 (0.95–1.08)

Low-impact activityb

Person-years of follow-up 87,145 88,298

No. of cases 3420 2534

Age-adjusted HR (95% CI) 1.00 0.80 (0.76–0.84)

Multivariate-adjusted HR without

mediators (95% CI)c
1.00 0.81 (0.77–0.85)

Multivariate-adjusted HR (95% CI)d 1.00 0.84 (0.79–0.88)

High-impact activities sum of MET hours/week from high-impact activities
(jogging, running, tennis, aerobics), low-impact activities all other MET hours/
week that were not high-impact
aLowest category is below the 50th percentile (0 MET hours/week for high-
impact activities, <10.1 MET hours/week for high impact activities), highest
category above the 50th percentile (>0 METs/week for high-impact activities,
>10 for low-impact activities)
bHigh-impact activity and low-impact activity are adjusted for each other in all
models
cModel as below with potential mediators between physical activity and fecal
incontinence (BMI, hypertension, diabetes mellitus) excluded
dModels adjusted for age (months), race, smoking (never, past, current), BMI
(<18.5, 18.5–24.9, 25–29.9, 30–34.9, ≥35 kg/m2), menopausal hormone therapy
use (never, past, current), parity (number of live births), hypertension (yes/no),
diabetes mellitus (yes/no), neurologic disease (yes/no), and history of
cholecystectomy (yes/no)
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