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Body mass index and adult female urinary incontinence 

S. Mommsen 1, 2 and A. Foldspang 3 

Department of Urology, Aarhus University Hospital, Aarhus, Denmark 
2 Department of Urology, Odense University Hospital, Odense, Denmark 
3 Institute of Epidemiology and Social Medicine, Aarhus University, Denmark 

Summary. The aim of the present investigation was to 
study the possible role of obesity in the etiology of adult 
female urinary incontinence (UI). A random population 
sample of 3,114 women aged 30-59 years were mailed a 
questionnaire concerning UI and, among other things, 
body weight and height. The overall rate of response was 
85%, and the present analysis comprises 2,589 women 
who supplied information about their body weight and 
height. The period prevalence of all UI, stress UI, urge UI, 
and mixed stress and urge UI was 17%, 15%, 9%, and 
7%, respectively. The mean body mass index (BMI) was 
22.7 kg/m 2. Irrespective of other risk indicators, BMI was 
positively associated with UI prevalence (OR, 1.07/BMI 
unit; P < 0.0001). BM1 interacted with childbirth in pre- 
dicting stress UI prevalence, with cystitis in predicting 
urge UI, and with both in predicting mixed UI. Stress UI 
proved to be the UI type most closely associated with 
BMI. 

In Western industrialized countries, female urinary incon- 
tinence (UI) is prevalent both in elderly [9, 19] and in 
young and middle-aged female populations [5, 12]. UI ap- 
pears to be associated with a variety of health phenomena 
[3]. In spite of obesity's also being a prevalent condition 
[7, 8], empirical evidence about its possible role in UI eti- 
ology is scant, but an association has been suggested from 
epidemiologic population studies [2, 19] and clinical stud- 
ies [4, 11]. Taking into account other UI-prevalence risk 
factors [6, 13, 14], the present analysis aims at expanding 
our insight into the role of obesity and its interaction with 
other factors. 

1988, the members of an age-stratified random sample of 
3,114 women aged 30-59 years and living in the munici- 
pality of Aarhus (total female population of the same age, 
47,702) were mailed a questionnaire. Nonrespondents were 
addressed two additional times. Finally, 2,631 (84,5%) 
women responded, with a slight but significant reduction 
by age (OR, 0.93/5-year group; P < 0.025; multiple logis- 
tic regression estimate). Among the respondents, 2,589 
women provided sufficient information for the present 
analyses. 

Among other things, the women were asked whether 
they had experienced episodes of UI during 1987 and if 
so, whether the UI episodes were generally provoked by 
physical stress, e.g., lifting, coughing, sneezing, or laugh- 
ing (stress UI), and/or were accompanied by a feeling of 
urge to void (urge UI). In addition, they were queried as to 
(a) their body height (centimeters) and weight (kilo- 
grams), (b) their age, (c) whether they had had their last 
menstruation, (d) whether they had had children, (e) 
whether they had undergone abdominal and gynecologic 
surgery, (f) their experience with cystitis, and (g) their oc- 
cupation. Body mass index (BMI) is the body weight in 
kilograms divided by the square of the body height in me- 
ters. The present analysis deals with the 2,589 women 
(98.4% of the respondents) who did not fail to report their 
height or their weight. 

For statistical analysis we applied the Pearson Z 2 test 
and multiple linear and logistic regression [1, 10]. Regres- 
sion was performed by use of a combination of forward 
selection and backward elimination. A significance level 
of P < 0.05 was used. Body weight and BMI proved to be 
approximately normally distributed. The statistical analy- 
sis was performed by one of the authors (A.E). 

Subjects and methods 

The present cross-sectional design and the data have been 
presented previously [5]. During January and February 
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Results 

The mean self-reported body height was 165.9 cm (me- 
dian, 166.0 cm; range, 128-186 cm) and the mean body 
weight was 62.5 kg (median 60.0 kg; range, 40.0-62.0 
kg). On average, the body weight differed by 0.6 kg/cm 
height difference (P < 0.0001). The mean BMI was 22.7 
kg/m 2 (median 22.0 kg/m2; 10th percentile, 19.1 kg/m2; 
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Table 1. UI prevalent in 1987 by clinical 
type of UI and BMI in 2,589 women aged 
30-59 years in Aarhus, Denmark, 1988 

BMI All UI All stress UI All urge UI Mixed UI 
(kg/m 2) 

% OR a % OR a % OR a % OR ~ 

13.7-19.9 12.5 0.70 *2 10.2 0.67 *3 6.1 0.72 *l 4.6 0.66 .1 

20 -29.9 17.5 1.00 15.2 1.00 8.7 1.00 7.2 1.0 
30 -39.9 32.7 2.23 *5 29.9 2.31 *5 17.8 2.21 *4 15.9 2.37 *4 

40 -65.8 25.0 1.51 25.0 1.77 12.5 1.44 12.5 1.77 

Total 17.1 1.07 *6 14.8 1.07 *6 8.6 1.07 *6 7.1 1.08 *6 

, l  p < 0.10; ,2 p .< 0.025; *3 p < 0.01; ,4 p < 0.005; ,5 p < 0.0005; *6 p < 0.00001 
a Odds ratio denoting the age-corrected relative risk of prevalent UI associated with BMI 
difference. For BMIs of 13.7-19.9, 30-39.9, and 40-65.8 kg/m 2, ORs refer to a BMI of 
20-29.9 kg/m 2. ORs at the bottom denote the change per BMI unit. 

Table 2. Multivariate odds ratios of BMI by 1987 prevalences of 
UI in 2,589 women aged 30-59 years in Aarhus, Denmark, 1988 

UI type OR 

All UI 
All stress UI 
All urge UI 
Mixed stress and urge UI 

1.07 (1.04-1.10)* 
1.07 (1.04-1.10)* 
1.08 (1.05-1.11)* 
1.08 (1.05-1.11)* 

OR (with 95% confidence limits given in parentheses) denotes the 
change in UI prevalence risk per BMI unit, corrected for age, par- 
ity, surgical operations, cystitis, menopause, and occupation 
* P < 0.0001 

90th percenti le ,  27.2 kg/m2; range, 13.%65.8  kg/m2). In 
all, 4 .4% of  the women  had a BMI  o f  30 kg /m 2 or higher. 
Body  weight  increased by 0.13 kg and BMI,  by  0.08 
unit /year  o f  age. After  correct ion for age, body weight  in- 
creased by  0.45 kg (P < 0.025) and BMI,  by  0.19 units (P 
< 0.005) per  repor ted childbirth.  Whi te -co l l a r  workers  had 
a lower  B M I  (difference, 0.73 units; P < 0.0001) and un- 
ski l led b lue-col la r  workers  had a higher  BMI  (difference, 
0.83 units; P < 0.0001) than did the other members  of  the 
study group. BMI  proved to be unassocia ted with a his-  
tory o f  surgery, menopause ,  or exper ience  with cysti t is  at 
an adult  age. 

In all, 17% of  the women  repor ted  UI; 14.8% had 
s t ress-provoked UI, 8.6% reported the symptom of  urge; 
stress provocat ion  and the urge symp tom over lapped  such 
that 7.1% had mixed  UI  (Table 1). Fur thermore ,  Table 1 
shows UI  preva lences  d is t r ibuted  by  BMI.  Also ,  after 
correct ion for age, all prevalences  increased s ignif icant ly  
(P < 0.00001) with increasing BMI.  At  a BMI  of  30 and 
over, the prevalences  were high but  lower  than those for 
the preceding B M I  group. In comprehens ive  mul t ip le  lo- 
gistic regress ion models ,  UI prevalence  was found to be  
s ignif icant ly  associa ted with B M I  (P < 0.0001) after cor- 
rect ion for age, childbir th,  exposure  to surgical  interven- 
tion in the abdomina l  and pelvic  regions,  exper ience  with 
cystit is,  and occupat ion (Table 2). 

BMI  interacted with having exper ienced  at least  one 
chi ldbir th  - but  not wi th  the number  of  chi ldbir ths - in 
predic t ing a l l  u i  (Oeinteraction, 0.93; P < 0.05) and stress UI 
(Fig. 1) and with cysti t is  exper ience  in the predic t ion  of  
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Fig. 1. Estimated stress UI prevalence by parity and BMI (kg/m 2) 
in 2,589 women aged 30-59 years in Aarhus, Denmark, 1988. Es- 
timations were made by logistic regression. Model: ORMBI 1.17; P 
<0.0001, ORparous 3.93, P < 0.0001, ORinteractio n 0.91, P < 0.025; 
combined, P < 0.00001. Model fit, P > 0.50. Reported to be 
parous: 2,037 women (78.7%); parous, - - - - nulliparous 

urge UI (Fig. 2). Curves ident ical  to those shown in Figs.  
1 and 2 were achieved when parous versus nonparous  
women  and women  with a his tory of  cysti t is  versus those 
without  such a his tory were  ana lyzed  separate ly  (parous: 
ORma~, 1.06/unit; P < 0.0001; nul l iparous:  ORBMI, 1.17; 
P < 0.0001; history of  cysti t is:  ORBM~, 1.12; P < 0.0001; 
no his tory of  cystit is:  ORBM~, 1.05; P - 0.05). The associ-  
at ion be tween B M I  and urge UI  was border l ine  s ignif icant  
in the 1,412 women  with no his tory of  cysti t is ,  whereas  
other associat ions appeared  h ighly  significant.  Accord -  
ingly, BMI  was found to interact  s ignif icant ly (P < 0.05) 
with both chi ldbir th and cysti t is  in predic t ing  mixed  UI. 

To evaluate  the relat ive weight  of  the indiv idual  UI  
types '  associat ions  with BMI,  l inear  regress ions  were  per- 
fo rmed using BMI  as the dependent  var iable  and specific 
UI  types  as predictors  bes ides  the confounders  ment ioned.  
When  included in the predict ion,  all UI  was associa ted  
with BMI (P < 0.0001), whereas subtypes were not. More-  
over, when all UI was excluded, only stress UI (P < 0.0001) 
proved  to be s ignif icant ly  associa ted with BMI.  
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Fig.2. Estimated urge UI prevalence by BMI (kg/m 2) and cystitis 
experience in 2,589 women aged 30-59 years in Aarhus, Denmark, 
1988. Estimations were made by logistic regression. Model: ORBM1 
1.05, P - 0.05, ORcystitis 1.12, P < 0.70, ORinferactio n 1.07, P < 0.05; 
combined, P < 0.00001. Model fit, P > 0.50. Reported to have had 
cystitis as an adult: 1,177 women (45.5%); - cystitis, - - - - no cys- 
titis 

D i s c u s s i o n  

The validity of our population data depends on the partic- 
ipants' willingness and ability to report correctly, e.g., body 
weight and height. The BMI distribution of our data, how- 
ever, is in accordance with the findings of a recent Danish 
population study in which weight and height were mea- 
sured [8]. The BMI increase by parity may be recognized 
from previous research [4]. The hypothesis of an associa- 
tion between UI and obesity is so little known by the gen- 
eral population that this might lead to differential misclas- 
sification and, thus, to information bias away from the 
null hypothesis [10]. Taking the high rate of response to 
the questionnaire and the strength of association into ac- 
count, we thus think that the finding is likely to represent 
a real phenomenon. 

The association is in accordance with the findings of  
previously published reports. From a random population 
sample of 1,000 women aged 18 years and over (partici- 
pation, 87.8%), Yarnell et al. [20] reported sligthly raised 
mean BMIs in incontinent as compared with continent 
women. Among 901 healthy women sampled from a dri- 
ver 's  license registry (participation, 60%), Burgio et al. 
[2] found BMI to be significantly associated with the fre- 
quency of episodes of UI. In both studies, data were col- 
lected by interview, and in the study by Burgio et al. [2], 
the height and weight were measured. Dwyer and co- 
workers [4] found patients with genuine stress UI (232 pa- 
tients) or with detrusor instability (136 patients) to have a 
higher mean BMI than did the general population of the 
same age. Apart from Dwyer et al.'s [4] and Yarnell et 
al.'s [20] data being age-stratified, none of these reports 
presents any control for other UI risk factors. 

If  obesity induces UI, it should be expected to act pri- 
marily through the balance between the intrapelvic pres- 
sure and urethral continence mechanisms. The intrapelvic 

pressure is a function of the interaction between the amount 
of intraabdominal and intrapelvic tissue and the tone and 
flexibility of the abdominal wall and the perineum. Ac- 
cordingly, we found stress UI to be the UI type closest re- 
lated to BMI. However, published empirical findings con- 
cerning BMI and stress UI parameters seem to some ex- 
tent to be mutually conflicting. In comparing 193 genuine 
stress-incontinent with 43 continent female patients, K61bl 
and Riss [11] found no association between UI itself and 
BMI. They found that urethral pressure increased with 
raised BMI. As markedly increased BMI correlated with a 
positive clinical stress test, K61bl and Riss [11 ] concluded 
that continence seemed to depend on the balance of ure- 
thral pressure and urethral closing pressure. On the other 
hand, Dwyer and colleagues [4] found no association be- 
tween BMI and any urodynamic parameter measured in 
368 incontinent patients, such as residual urine, volume 
micturated at first sensation to void, bladder capacity, de- 
trusor pressure on filling and provocative testing, and peak 
flow rate. 

The theory concerning the balance between the in- 
trapelvic pressure and urethral continence mechanisms may 
be sustained by the finding of an interaction between par- 
ity and BMI (Fig. 1). Childbirths have previously been 
found to be associated with increased stress UI prevalence 
[6], probably due to damage to the pelvic floor muscles 
and, not least, to their innervation [16-18]. In the present 
context, parous women showed a relatively high initial UI 
prevalence level, which increased markedly with increas- 
ing BM1. Contrastingly, lean nulliparous women showed 
a low stress UI prevalence level, which, however, acceler- 
ated rapidly with increasing BMI. This acceleration, start- 
ing at BMI level 25-30, may be interpreted as a conse- 
quence of a comparatively high abdominal wall and per- 
ineal tone and, thus, more raised intrapelvic pressure in 
obese nulliparous women. However, further empirical ev- 
idence in support of this hypothesis is lacking. 

We have previously found cystitis to be correlated to 
prevalent UI [14]. Moreover, in the present analysis, BMI 
was found to correlate with urge UI prevalence in women 
who reported having had one or more episodes of cystitis, 
whereas the association in women with no history of cys- 
titis was weak (Fig. 2). In other words, urge UI and cysti- 
tis seem to interact with growing strength by increased 
BMI. This may be hypothesized to be due to infectious ex- 
posure because of problems of personal hygiene in the 
obese woman. BMI did not prove to be a general determi- 
nant of cystitis experience in our data. However, no pub- 
lished evidence has been found in support of such a hy- 
pothesis or in support of a hypothesis of an association be- 
tween cystitis and BMI. A recent report [15] on risk fac- 
tors for urinary tract infection did not address the issue. 
Considering the strength of the association, we think that 
the relationship of UI to obesity deserves further consid- 
eration in prospective population and patient studies. 

In conclusion, irrespective of  other UI prevalence risk 
factors, stress UI seems to be associated with an increased 
BMI. This has not been demonstrated previously. The 
mechanism of the hypothesized causative process may be 
mechanical and dependent on the-balance between the 
amount of intrapelvic tissue and the flexibility of  the ab- 
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dominal  wall and the per ineum as indicated by a relatively 
rapid increase in stress UI prevalence along with an in- 
creasing BMI in null iparous women.  Urge UI and cystitis 
seemed to interact with growing strength by increased 
BMI, possibly due to infectious exposure because of 
problems of personal hygiene in the obese woman.  
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