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ABSTRACT

Purpose: SUI (Stress Urinary Incontinence) results from sudden increases in intravesical peak pressures exceeding ure-
thral resistance leading to involuntary urine loss. Obesity and smoking are well established reversible risk factors for SUI 
and may alter intravesical peak pressures. BMI, smoking status, and other clinical factors were studied to determine their 
relationship to CIPP (maximal Intravesical Peak Pressures generated by Cough) in SUI complaining women.
Materials and Methods: Three hundred nineteen women complaining of SUI were evaluated with medical history and 
urodynamics. Age, parity, comorbidities, previous surgery, BMI and history of smoking were obtained. The maximal 
intravesical peak pressures generated by cough (CIPP) and cough leak point pressure (CLPP) were acquired. Univariate 
and multivariate analysis were conducted.
Results: Current smokers and former smokers had similar CIPP (170cmH2O and 170cmH2O; p = 0.5, respectively); 
Those individuals who had never smoked had significantly lower CIPP (140cmH2O; p = 0.000 and p = 0.009 respec-
tively). BMI was directly related to CIPP (r = 0.41; p = 0.000). Vaginal deliveries (r = -0.15, p = 0.08) and diabetes (r = 
0.15, p = 0.016) were also directly related to CIPP on univariate analysis. Only smoking status (p = 0.000) and BMI (p = 
0.000) were independently significantly related to CIPP on multivariate analysis.
Conclusions: Obesity and smoking showed increased CIPP (maximal Intravesical Peak Pressures generated by Cough). 
While reduced BMI is related to lower CIPP, smoking cessation does not appear to diminish CIPP. These findings sug-
gest that weight loss may reduce incontinence by CIPP modulation. However, the benefits of smoking cessation without 
additional lifestyle modification, may have no benefit to improve urinary incontinence.
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 Intravesical peak pressures have been fre-
quently used to evaluate urethral resistance (1). 
Valsalva or cough leak point pressures is used as 
threshold value that causes urine loss (2). How-
ever, little is known about the maximal intravesi-
cal peak pressures that can be generated by cough 
(CIPP). Acute elevations in intravesical pressure 
that exceed the level of urethral resistance may 
cause urine loss. Moreover, if the maximal intra-

vesical pressure is lowered below the leak point 
pressure, incontinence could be attenuated.

 Risk factors for incontinence may be 
CIPP modulators. Obesity is a major health prob-
lem worldwide and is also linked to stress urinary 
incontinence (SUI) (3). Recently, investigators 
demonstrated that weight reduction alone may re-
duce more than 50% of the urinary incontinence 
episodes a week (4). A high chronic intrabdomi-
nal pressure, which may result from obesity, has 
been suggested as risk factor for urine loss among 
obese women (5). However, stress maneuvers and 
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the resultant peak pressures also play a role in in-
continence episodes.

 We conducted this study to evaluate CIPP 
in incontinent women and the clinical factors re-
lated to this variable.

 
MATERIALS AND METHODS

 Three hundred nineteen women complain-
ing of SUI were evaluated. Medical history com-
prised of the following variables: age, parity, co-
morbidities, previous surgery and smoking status 
(cigarettes/day, years of smoking, current smoking, 
previous smoker) was documented. Weight and 
height were also obtained to calculate BMI. Patients 
with previously diagnosed neurological conditions 
such as dementia, stroke, spinal cord injury or Par-
kinson disease were excluded. Patients with reduced 
bladder capacity/compliance were also excluded.

Urodynamics were performed as deter-
mined by ICS. Saline solution was infused with 
a filling rate of 30 mL/min with continuous intra-
vesical and rectal pressure monitorization. CIPP 
was obtained in all patients in the standing posi-
tion. Upon filling the patients’ bladder to 300 mL, 
all women were then asked to cough as hard as 
possible. This maneuver was performed twice. 
The highest intravesical pressure was recorded. 
Patients who could not cough were excluded. Leak 
point pressures were also obtained.

Univariate and multivariate analysis were 
performed by SPSS Statistics 17.0.

RESULTS

 One hundred and one (31.7%) patients 
were obese, 85 (38.2%) patients were overweight 
and 96 (30.1%) had normal BMI. Fifty nine 
(18.5%) patients were smokers, 24 (7.5%) patients 
were former smokers and 236 (74%) women never 
smoked. Two hundred and forty (75.2%) women 
had urodynamic stress urinary incontinence and 
CLPPs ranged from 40cmH2O to 190cmH2O (me-
dian = 120cmH2O). DO was found in 143 (44.8%) 
patients. CIPP ranged from 60cmH2O to 230cm-
H2O (median = 140cmH2O). Obese and over-
weight women had significantly greater LPP when 

compared to normal-weight women (130cmH2O 
vs. 100cmH2O, respectively; p = 0.006). Never 
smokers had significantly lower leak point pres-
sures than former and current smokers (110cmH2O 
vs. 140cmH2O, respectively; p = 0.01).

 On univariate analysis BMI, smoking status 
and diabetes were directly related to CIPP. CIPP was 
inversely related to the number of vaginal deliver-
ies (Table-1). Median CIPP was 130cmH2O, 149cm-
H2O and 170cmH2O among normal, overweight and 
obese women, respectively (p = 0.000) (Figure-1). 
Current smokers and former smokers had similar 
CIPP (170cmH2O and 170cmH2O; p = 0.5, respec-
tively); both groups showed greater CIPP than those 
who had never smoked (CIPP = 140cmH2O; p = 
0.000 and p = 0.009 respectively) (Figure-2). Only 
smoking status and BMI were directly related to 
CIPP on multivariate analysis (Table-2).

DISCUSSION

 Obesity and smoking are established modi-
fiable factors risk factors for SUI (3,6) an they 
must be included in the nonsurgical management 
for SUI. However, the mechanisms by which they 
determine the predisposition for SUI are still un-
known. These factors were studied evaluating the 
intravesical peak pressures.

 In the United States one third of the popula-
tion is obese and two thirds are overweight (7). The 
propensity of obese women for urine loss is probably 
multifactorial, as is the response of SUI to weight 
loss (3,8). Obesity may stress the pelvic floor and 
cause nerve stretching, leading to SUI. Chronic el-
evated intraabdominal pressures have been identified 
among obese patients which may facilitate SUI (5). 
However, this mechanism may not account for the 
peak pressures that directly cause urine loss. In our 
study, we assessed the maximal intravesical peak 
pressures generated by cough. In contrast to base-
line intravesical resting pressures in obese patients 
is about 11cmH2O higher than non-obese patients 
(9), we showed that obese women had CIPP values 
45cmH2O greater than non-obese women. This differ-
ence in CIPP between obese and non-obese patients 
suggests a possible exacerbation of BMI effects by 
cough in intravesical peak pressures. We showed that 
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Table 1 - Clinical factors related to CIPP on univariate analysis.

Table 1 - Clinical factors related to CIPP on univariate analysis. 

 
Clinical factor  n (%) median(range) r p 

BMI  28.1 (19-44.1) 0.413 0.000 

Smoking     

Smoking status    0.000 

Pack years  1 (0-135)  0.000 

Age  51 (31-70) -0.107 0.056 

Pregnancy  3 (0-8)   

Vaginal deliveries  1 (0-8) -0.192 0.025 

Cesarean deliveries  1 (0-6) 0.145 0.009 

Comorbidity     

Diabetes 32 (10.0)   0.009 

Hypertension 84 (26.3)   0.336 

COPD 6 (1.9)   0.694 

Hypothyroidism 22 (6.9)   0.760 

Major depression 12 (3.8)   0.075 

Previous surgery     

Hysterectomy 53 (16.6)   0.278 

Burch colposuspension 5 (1.6)   0.517 

anterior colpoplasty 50 (15.7)   0.963 

pubovaginal sling 7 (2.2)   0.494 

Figure 1 - CIPP (cmH2O) according to BMI class.
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thus improving SUI. Moreover, patients with low 
LPP and high CIPP may have SUI improvement 
only with significant weight loss.

 Smoking has been found to increase risk 
for SUI (6,13). We showed higher intravesical peak 
pressures among smokers. Although these findings 
have already been suggested (14), this striking dif-
ference was not found between current smokers 
and former smokers. This finding questions the role 
of smoking status as modifiable risk factor to SUI. 
Bump et al. (14) studied smoking status and inci-
dence of SUI. Current smokers and former smok-

Obesity and smoking: CIPP modulators in SUI

CIPP increases with BMI and that BMI is also an 
independent predictor for CIPP. Some studies have 
already shown the beneficial effects of weight loss 
on SUI (4,10,11). Nevertheless, one cannot predict 
the degree of improvement of SUI when treating 
obesity. We are aware that LPP have questionable 
utility to predict success after suburethral slings 
(12). However, in our point of view CIPP should 
be useful when associated to LPPs among obese 
incontinent women. Those with higher CIPPs and 
higher LPPs would be most suited for treatment 
with strategies that would lower CIPP below LPP, 

Figure 2 - CIPP (cmH2O) according to smoking status.Table 2 - Clinical factors related to CIPP on multivariate analysis. 

 
Clinical factor RR p 95% Confidence Interval  

Diabetes 4.496 0.446 -7.084 16.076 

Smoking status 14.270 0.000 8.851 19.689 

BMI 2.613 0.000 1.931 3.296 

Vaginal deliveries -1.418 0.076 -2.986 0.151 

Cesarean deliveries 1.372 0.408 -1.887 4.631 

 

Table 2 - Clinical factors related to CIPP on multivariate analysis.
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ers had similar risks for SUI. These data suggest a 
long lasting, if not, definitive effect of smoking on 
pathogenesis of SUI.

 The present study focused on intravesi-
cal peak pressures and the clinical factors linked 
to SUI. This approach is obviously simplistic, but 
revealed that smoking and obesity are independent 
risk factors for elevated intravesical peak pressures 
among SUI women. These findings do not dimin-
ish the role of all other mechanisms that link obe-
sity and smoking to SUI. However, one should be 
aware of the potential usefulness of CIPP when 
treating such risk factors to improve SUI.

 
CONCLUSIONS

 
 Obesity and smoking elevated intravesical 

peak pressures by cough among patients complain-
ing of SUI. Smoking cessation does not reduce 
cough intravesical peak pressures and may be not 
a modifiable risk factor for SUI.
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EDITORIAL COMMENT

 The recent article, “Obesity and smoking: 
Are they modulators of cough intravesical peak 
pressure in stress urinary incontinence?” provides 
an interesting analysis of the mechanism of SUI in 
smokers and obese patients. 

The findings of an increased maximal in-
tra-vesical pressure and increased cough leak point 
pressure in this subset of at-risk patients suggest 
that factors beyond simple urethral hypermobility 
may be at play. These patients may have a chronic 
high pressure state, as a possible effect of their 
underlying medical problems, which predisposes 
them to stress incontinence and affects their re-
sponse to surgery. Hence, the use of a sling as a 
backstop to treat anatomic support defects may not 
fully address the mechanism of incontinence in 
these at-risk patients. 

Proper attention to co-morbidities through 
smoking cessation and long term weight loss 
would be helpful to fully address bothersome 
incontinence issues. In the management of the 
adverse health effects of smoking, avoiding irre-
versible lung disease should be a primary goal of 
smoking cessation.  

 In the future, when the population as a 
whole is aging, yet patients’ life expectancy is in-
creasing, the interplay of long term health issues 
and quality of life concerns such as pelvic floor 
dysfunction will be increasingly pertinent. Un-
derstanding how lifestyle issues can be modified 
to improve the quality of life in an aging popula-
tion is not only medically necessary, but will in-
creasingly be a patient driven expectation of our 
medical profession. 
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