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Pelvic floor muscle strength is correlated with 
sexual function
Dulcegleika Vilas Boas Sartori , Paulo Roberto Kawano , Hamilto Akihissa Yamamoto , Rodrigo Guerra ,  
Pedro Rochetti Pajolli , João Luiz Amaro
Department of Urology, Botucatu School of Medicine, Universidade Estadual Paulista, Botucatu, Brazil

Purpose: Sexual performance is related to proprioception and pelvic floor muscle strength (PFMS). The aim of this study was to 
correlate sexual activity and orgasm with PFMS.
Materials and Methods: A total of 140 healthy continent female were prospectively distributed into 4 groups according to age: 
Group 1 (G1), 30–40; Group 2 (G2), 41–50; Group 3 (G3), 51–60; Group 4 (G4), over 60 years old. Evaluated parameters were: fre-
quency of sexual activity and orgasm achievement; body mass index (BMI) and objective evaluation of PFMS using perineometer 
and surface electromyography.
Results: BMI was higher in G4 compared to G1 (p=0.042). Women who reported sexual activity was significantly higher in G1 com-
pared to G3 and G4 (94.1% vs. 66.7% and 37.5%, respectively; p=0.001). Orgasm was more frequently in G1 compared to G3 and 
G4 (91.2% vs. 63.9% and 28.1%, respectively; p=0.001), demonstrating that sexual activity and orgasm decrease after age 51. The 
duration of PFM contraction was significantly higher in women who had sexual intercourse (p=0.033) and orgasm (p=0.018).
Conclusions: Although the frequency of sexual intercourse and orgasm may decrease with aging, a relationship between sexual 
activity and PFMS remains apparent, once both sexually active women and those who have orgasms showed better PFM endur-
ance than non-sexually active ones. 
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INTRODUCTION

Female sexual dysfunction is not a rare condition, with 
prevalence ranging from 38% to 85.2 % [1]. Different related 
risk factors have been described, such as post-menopausal 
status, long-term relationship with the partner, diabetes, 
pregnancy, alcohol and tobacco consumption, pelvic organ 
prolapses and urinary incontinence [2]. 

It is well known that aging increases the prevalence of 

sexual dysfunction, suggesting a possible anatomical cor-
relation between pelvic floor muscle (PFM) function and 
female sexual performance [3]. Although the role of pelvic 
floor muscle strength (PFMS) is well established in urinary 
incontinence (UI), it is important to emphasize that there 
is a high correlation between UI and sexual disorders [4,5], 
where approximately 43% of incontinent women may com-
plain of their sexual performance [6,7]. Additionally, differ-
ent authors have demonstrated that successful non-surgical 
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treatment of stress urinary incontinence is associated with 
improvements in incontinence-specific measures of sexual 
function [8,9]. 

Some authors suggested different mechanisms to explain 
how PFMS may influence female sexual function. Accord-
ing to some studies, the weakness of pelvic muscles could 
contribute to the inability of a woman to achieve orgasm 
[10] and women who had anorgasmia showed a significantly 
lower pubococcygeus muscle strength compared with those 
who had orgasms [11]. Likewise, an increase in the strength 
of muscles attached to the corpus cavernosum of the clitoris 
could lead to increased orgasm and arousal [3]. de Menezes 
Franco et al. [12], in a randomized and controlled study, re-
ported that postmenopausal women with sexual dysfunction 
presented weakness of PFM compared to non-menopause 
women. However, despite these findings, others studies have 
found no association between sexual function and PFMS 
[13,14].

These apparently contradictory facts put in doubt which 
would be the role of PFMS on sexual dysfunction [15], dem-
onstrating that there is a lack of information about this 
subject in the literature, especially in continent women. 
Thus, it would be very important to evaluate the role of 
PFMS in continent women during the physiological aging 
process and its impact on sexual function. 

The aim of this study was to correlate sexual activity 
and orgasm with PFMS, assessed by perineometer and elec-
tromyography (EMG), in healthy continent women.

MATERIALS AND METHODS

From March, 2008 to January, 2009, 140 voluntees, fe-
male, were studied in the Maternidade Santa Isabel, Bauru, 
Brazil. All participants were healthy women, with no uro-
logical complaints and none of them had clinical comorbidi-
ties or reported any type of treatment in course, nor use of 
controlled medicine. They were informed about the proce-
dures and study objectives and provided written consent, as 
approved by the Institutional Review Board of Universidade 
Sagrado Coração (approval number: 61/07), according to ethi-
cal standards of the Declaration of Helsinki (2013). Exclusion 
criteria were UI and/or lower urinary tract symptoms, neu-
rological diseases, previous pelvic surgeries, diabetes mellitus, 
smoking, and cognitive deficit. All participants were prospec-
tively distributed into four groups according to age: Group 1 
(G1, n=34), 30–40 years old; Group 2 (G2, n=38), 41–50 years 
old; Group 3 (G3, n=35), 51–60 years old; Group 4 (G4, n=33), 
older than 60 years. The following parameters were evalu-
ated: obstetric and gynecological history, frequency of sexual 

activity and orgasm achievement, and body mass index 
(BMI). Objective evaluation of PFMS was done using a peri-
neometer and electromyography surface (EMGs) by vaginal 
electrode.

Sexual activity was assessed by a self-applicable anony-
mous questionnaire, composed of two simple questions: (1) 
Have you had sexual intercourse in the last 3 months? Yes/
no; (2) Did you have orgasm during this intercourse? Yes/no. 

BMI was calculated and classified according to the 
World Health Organization [16]. 

The objective measurements of  PFMS were obtained 
using a Dynamed portable perineometer (Dynamed® model 
DM01; Dynamed, São Paulo, Brazil), in bent-knee lying posi-
tion. The examiner introduced a balloon catheter covered 
with a non-lubricated condom into the vagina, sized 11×2.6 
cm, and filled it with 60 mL of air to permit the contact 
with the vaginal wall. This value was standardized at 60 mL 
in all participants. The equipment was immediately set to 
zero, and three PFM contractions were requested and held 
as long as possible with nearly 30-seconds of rest interval 
between each one. Maximal peak of each contraction was 
registered in centimeters of water (cmH2O) and the length 
of each contraction was timed in seconds with a chronom-
eter. The average of three measurements was used to avoid 
biased results.

EMGs evaluation was performed using electromyogra-
phy equipment (MyoTrac® G3; Thought Technology, Mon-
treal, QC, Canada) connected to a vaginal electrode. The 
contact electrodes were positioned under the upper-anterior 
iliac crests to assess the abdominal muscles activity. The ref-
erence surface electrode was positioned on subcostal left side 
(below the ribs), after cleaning with 70% alcohol. The used 
protocol consisted of  three maximal and three sustained 
voluntary PFM contractions, recorded by the vaginal probe 
in microvolts (µV). The endurance was calculated from the 
measurement of the sustained contraction curve area (µV/s2).

To compare the four study groups, variance parametric 
analysis (ANOVA) for a model with one factor (one-way) 
was applied when the variable adhered to the normal distri-
bution of probabilities, and nonparametric analysis when the 
variable did not. Parametric analyses were completed with 
Tukey’s multiple comparison test, and non-parametric, with 
Dunn’s test [17]. However, in comparing only two groups, the 
parametric procedure consisted of the Student’s t-test for 
independent samples, and the nonparametric, Mann Whit-
ney test [17]. The comparisons involving contrasts between 
binomial populations (sexual activity and orgasm) were per-
formed using the Goodman Association Test [18]. All statisti-
cal procedures were performed using R-Gui (Foundation for 
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Statistical Computing, Vienna, Austria) [19], a free software 
environment for statistical computing and graphics and dis-
cussed considering a 5% significance level.

RESULTS

Average age in the G1, G2, G3 and G4 groups was respec-

tively 34.7, 45.1, 54.5 and 66.6 years (p<0.001). BMI was signifi-
cant higher in G4 compared to G1 group (27.93±3.6 kg/cm2 
vs. 24.90±4.1 kg/cm2; p=0.042, respectively). There was no sta-
tistical difference among the other groups. It was observed 
a positive linear correlation between age and BMI (r=0.215, 
p=0.011) that showed a weight gain during physiologic aging 
(Fig. 1). BMI was significantly higher in women that had no 
sexual activity compared to those that reported sexual activ-
ity (28.1±4.8 vs. 25.5±3.9 kg/cm2; p<0.001, respectively). 

The proportion of  women who reported sexual activ-
ity was significantly higher in G1 compared to G3 and G4 
groups (94.1% vs. 66.7% and 37.5%; p=0.001, respectively). 
There was no statistical difference among the other groups. 
Women reporting orgasm during sexual intercourse were 
significantly more frequent in G1 related to G3 and G4 (91.2% 
vs. 63.9% and 28.1%; p=0.001, respectively), demonstrating that 
sexual activity and orgasm decrease after 51 years old. 

When the participants were analyzed according to sexual 
activity, we observed that the duration of PFM contraction 
assessed by the perineometer was significantly higher in 
women that had sexual intercourse when compared with 
those without (Table 1). Likewise, the duration of PFM con-
tractions, both perineometer and EMG, were significantly 
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Fig. 1. Illustration of the correlation between body mass index (BMI) 
and aging in different studied groups: Group 1 (G1), n=34; Group 2 
(G2), n=38; Group 3 (G3), n=35; Group 4 (G4), n=33. 

Table 1. PFMS assessment using perineometer and EMG according to sexual activity

Variable
Sexual activity

p-value
Absent (n=42) Present (n=98)

PFMS (cmH2O)a 12.83±5.01 12.98±6.79 0.903
Contraction time (s)a 2.92±0.97 3.55±1.78* 0.033
Rapid contraction peak (µV)b 29.50±13.50 25.50±12.70 0.104
Contraction time (s)b,c 2.60±0.80 2.70±0.70 0.483
Sustained contraction (µV)b 14.40±6.20 14.42±6.00 0.985 
Contraction time (s)b,d 7.90±1.60 8.40±1.60 0.092
Endurance (µV/s2)b 240.30±143.10 269.90±144.40 0.265 

Values are presented as mean±standard deviation.
PFMS, pelvic floor muscle strength; EMG, electromyography; cmH2O, centimeters of water; µV, microvolts.
a:Perineometer. b:EMG. c:Time of rapid contraction in the EMG. d:Time of sustained contraction in the EMG.
*p<0.05.

Table 2. PFMS assessment using perineometer and EMG according to orgasm

Variable
Orgasm

p-value
Absent (n=42) Present (n=98)

PFMS (cmH2O)a 13.22±5.13 12.78±6.84 0.696
Contraction time (s)a 2.92±0.93 3.59±1.83* 0.018
Sustained contraction (EMG) (µv)b 12.27±5.89 14.43±6.16 0.878
Contraction time (s)b,c 7.83±1.63 8.44±2.15* 0.038

Values are presented as mean±standard deviation.
PFMS, pelvic floor muscle strength; EMG, electromyography; cmH2O, centimeters of water; µV, microvolts.
a:Perineometer. b:EMG. c:Time of sustained contraction in the EMG.
*p<0.05.
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higher in women with orgasm (Table 2). There was no sta-
tistical difference among all different parameters of PFM 
strength assessment either using perineometer or EMG. 

DISCUSSION

There are few studies in the current literature demon-
strating an association between PFMS and sexual function 
in women without self-reported sexual dysfunction, particu-
larly considering the ageing process and its effects on these 
women. So, the cause–effect relation among these factors 
has not been well established yet. 

In the present study we observed that women gained 
weight during physiological ageing, with a positive linear 
correlation between age and BMI. At the same time, BMI 
was significantly higher in women that had no sexual ac-
tivity suggesting that obesity could influence in the sexual 
function. Other authors also reported, using specific female 
sexual dysfunction questionnaires, that BMI is associated 
with pain, poor lubrication and hampered orgasm [20]. Prob-
ably both women weight gain and sexual dysfunction are 
correlated and are influenced, among other factors, by the 
hormonal alterations throughout the ageing process [21,22]. 
These same reasons could be used to explain the decrease in 
sexual activity and orgasm observed in these women, par-
ticularly after age 51. Also, this finding is in agreement with 
other authors that have reported sexual dysfunction due to 
ageing or in association with metabolic diseases [22,23]. 

It seems intuitive to imagine that, since PFM perfor-
mance in women is positively related to sexual satisfaction 
and arousal [24], women with stronger pelvic floor muscle 
should benefit. EMG is among the different methods of 
measuring the activity of PFMS [25] but, although the vol-
untary and involuntary contractions of  PFM have been 
studied during sexual arousal [26], few studies evaluated the 
EMG responses in this process. Mohktar et al. [27] using the 
EMG measurement as a quantitative way to observe the 
improvement of female sexual function after performing 
Kegel exercises conclude that female sexual function can be 
enhanced with Kegel exercise if the strength of 2 or more of 
her abdominal or PFM muscles (measured using the EMG 
technique) display improvement. In our series, considering 
the objective evaluation of PFMS, the duration of contrac-
tion was higher in women that reported sexual activity and 
orgasm. Some authors have already identified an anatomical 
correlation between PFMS and sexual function [3]. Accord-
ing to these studies the increase in vaginal tonus, especially 
in the anterior vaginal area (Grafenberg spot), would im-
prove the contact with the penis during sexual intercourse, 

increasing the female orgasm [28]. Likewise, other authors 
observed better sexual performance in women with higher 
PFMS [12,29]. 

Lowenstein et al. [30] reported similar results to those 
found by us, observing a positive correlation between dura-
tion of PFM contraction and sexual function, suggesting 
that the PFM could play an important role in the female or-
gasmic response. Despite this, Baytur et al. [13] did not found 
a clear influence of PFMS in the sexual function of women.

Although several anatomical studies pointed to the im-
portance of PFMS in the female sexual function, we need to 
keep in mind that this is a complex process, influenced by 
several different mechanisms, such as physical, psychologi-
cal, social and cultural factors. Some of the limitations of our 
study may have been to fail to assess other conditions that 
could interfere with the sexual function of these patients, 
such as menopause status, inadequate lubrification and vag-
inal atrophy; the lack of a more detailed description about 
alcohol consumption (not abuse) or the prevalence of condi-
tions that may affect pelvic blood flow, for example. Another 
point that could be questioned was the use of a nonspecific 
questionnaire, which resulted in the lack of quantitative 
data such as the number of sexual activities for 3 months 
and the rate of orgasm per sexual activity. Thus, additional 
controlled trials are necessary to further elucidate the par-
ticipation of PFMS in this function, helping to better define 
different ways to approach this problem.

Despite the limitations of our study, as it did not use a 
specific questionnaire for the evaluation of female sexual 
dysfunction, we conclude that PFMS is greater in sexually 
active women achieving orgasm. As sex and orgasm fre-
quency decreases with age, there probably is a relationship 
between sexual activity and PFM other than age itself.

CONCLUSIONS

Although the frequency of sexual intercourse and or-
gasm may decrease with aging, a relationship between sexu-
al activity and PFMS remains apparent, once both sexually 
active women and those who have orgasms showed better 
PFM endurance than non-sexually active ones. 
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