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Abstract
Purpose of Review To review and discuss the efficacy of pelvic floor muscle training (PFMT) for urinary incontinence (UI) in
older women.
Recent Findings As opposed to UI in young andmiddle-aged women, UI in older women is often multifactorial. One randomized
control trial (RCT) and secondary analyses from four RCTs suggest that healthy older women with UI benefit from PFMT as
much as younger women. In older women with UI, 12 RCTs support PFMT as an effective treatment. Of interest, recent RCTs
propose a more holistic approach to PFMT to address concurrent cognitive, gait, and balance deficits in older incontinent women.
Summary What answers did you find?: PFMT is an effective treatment for UI in older women and should be recommended as
first-line treatment regardless of age. Further high-quality trials are needed to validate new PFMT holistic approaches on
multifactorial aspects of UI in older women.

Keywords Urinary incontinence . Pelvic floor muscles . Pelvic floor muscle training . Pelvic floor physiotherapy . Agingwomen

Introduction

Urinary incontinence (UI) is one of the most prevalent condi-
tions in older women and is defined as any involuntary leak-
age of urine, ranging from a few drops to the total loss of
bladder control [1]. Up to 55% of older women suffer from
UI and 20 to 25% of them regularly experience severe symp-
toms (> 10 episodes/week) [2]. Beyond its impact as a serious
medical condition, UI also engenders shame and even depres-
sion, reduces social interactions, and physical activities. UI is
also associated with sleep disturbance and an increased risk of
falls, hip fractures, and nursing home admissions [2]. The
majority of older women believe UI is a normal part of aging.
Consequently, fewer than half of women afflicted report the
condition to their healthcare provider [3].

Pelvic floor muscles (PFM) play an important role in main-
taining urinary continence [4, 5]. Pelvic floor muscle training
(PFMT) refers to the regular supervised practice of repetitive
PFM contractions in order to train PFM [6]. The aim is to
improve (1) resting tone, structural support, muscle strength,
and volume and (2) coordination so that PFM may more ef-
fectively react to sudden increases in intra-abdominal pressure
(e.g., coughing) [6, 7••]. The latest Cochrane review on PFMT
in women with UI indicates that intensive supervised PFMT
can cure or improve stress, mixed, and urgency UI in the short
and medium-term [7••]. The Society of Obstetricians and
Gynaecologists of Canada, the Canadian Urological
Association, the 5th International Consultation on
Incontinence [8], and the National Health Service have re-
leased national or international clinical practice guidelines
for UI in which they are recommending PFMT as first-line
treatment for UI in women.

However, PFMT is often perceived by patients and clini-
cians as less effective in older women because of age. Very
few clinical trials have studied the effect of age on PFMT
efficacy. Additionally, few studies have assessed the effective-
ness of PFMT in an older population. The objective of this
manuscript was to review and discuss the literature on efficacy
of PFMT in older women. To this end, the following sections
present:
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– An overview of UI specificity in older women
– Trials comparing effectiveness of PFMT in younger and

older women
– PFMT trials specific to older women with UI

Overview of UI Specificity in Older Women

In older women, UI is often a complex problem associated
with menopause and age-induced changes to PFM, in addition
to co-existing illnesses and comorbidity [9].

Menopause and Age-Induced Changes to PFM

Although it is difficult to separate the effects of hormonal
changes due to menopause from physiological muscle loss
associated with aging, both variables have been linked to mor-
phological and functional changes in PFM [10•]. Additionally,
a reduction in PFM support in older women with UI after
menopause was observed using imaging technologies (MRI
and US). These changes include lower pelvic floor structures,
enlarged levator hiatus, and increased displacement of the
bladder neck upon physical effort (i.e., cough) in older women
with stress andmixed UI compared with continent older wom-
en. Furthermore, reduced PFM contractile capacity was ob-
served through a thinning of PFM and shortening of the hiatus
upon contraction in older women with stress and mixed UI
compared with continent older women [11–13]. Additionally,
morphological deficits present in older women appeared to be
specific to each UI subtype: stress UI (leakage on sneezing/
coughing) or mixed UI (incontinence on sneezing/coughing
and urgency) [14]. Older women with mixed UI seem to have
lower PFM resting positions and lower pelvic organ support at
rest than those with stress UI or continent older women. In
contrast, older women with stress UI had a higher bladder
neck funneling occurrence than women with mixed UI or
continent older women. Finally, PFM resting pressure or tone,
maximum voluntary contractions, and coordination appear to
be significantly deficient in older women with UI compared
with continent women [15–19]. All these findings suggest the
need for different PFMT programs specifically targeting the
deficits underlying stress or mixed UI in older women.

Co-Existing Illnesses and Comorbidity

Concurrent external factors to menopause and aging may also
alter PFM function and predispose older women to UI. For
example, the risk of weight gain increases with menopause
[20]. In addition to central adiposity, it has been hypothesized
that increased intra-abdominal pressure associated with
weight gain may contribute to pelvic floor dysfunction.
Increased intra-abdominal pressure could therefore weaken
PFM, exacerbating stress UI, and possibly, urgency UI [21].

Epidemiological research has shown that increased bodymass
index is an independent risk factor for all types of UI in wom-
en [22].

Furthermore, chronic cough and constipation, as well as
other health conditions, such as diabetes, become more prev-
alent with age. These may further impact normal functioning
of PFM, either through a chronic increase in intra-abdominal
pressure (recurrent coughing and straining) or through neu-
ropathy (diabetes) [23, 24].

Age-Related Cognitive Changes and UI

Older women with mixed UI typically demonstrate poorer
performance on cognitive tests [25]. A study by Lussier
et al. has shown that these deficits are linked to switching
and sharing/dividing attention between multiple tasks [25].
These results suggest that urgency and mixed UI could be
associated with executive control deficits in older women.
Therefore, PFMT programs tailored to older women with
mixed UI should also ideally take into consideration cognitive
changes occurring with age.

Effect of Lower Extremity Strength, Balance and Mobility
on UI

Similar to the link between risk of falls and UI in aging women
[26–28], lower extremity strength, balance, and mobility may
also be linked to UI. While some researchers found no differ-
ence in lower extremity strength between older women with
and without UI [29–31, 32•], others have published contrast-
ing results, where older women with UI showed decreased
lower extremity muscle strength, compared with older women
without UI [28, 33–35]. Interestingly, studies using dyna-
mometry found no difference in lower leg strength, whereas
studies using functional tasks such as sit-to-stand tests obtain-
ed contrary results. Additionally, it has been suggested that
women under age 75 with UI may be less likely to have re-
duced lower extremity muscle strength than those over age 75
[32•]. Several studies have observed a decrease in balance in
older women with UI, compared with continent older women
[28, 31, 32•, 33, 36]. Finally, UI, mobility, and gait also appear
to be linked in older women. Older women with UI demon-
strated poorer performance in gait-related tasks, such as the
Timed Up and Go test, compared with continent older women
[28, 34, 37, 38]. Older women with UI have demonstrated
slower gait speeds than continent older women in several
studies [28, 29, 32•, 33–35, 39]. In a recent study, older wom-
enwith UI, whowere experiencing a strong desire to void, had
slower gait speeds, shorter stride lengths, and increased gait
variability [40•]. Although these alterations of gait parameters
also occurred in continent women, women with UI had slower
baseline gait speeds (without the strong desire to void). Slower
gait speed for women with UI may increase the risk of falling
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backwards [40•]. Hence, all these elements are important to
include in the assessment/rehabilitation interventions of older
women with UI, particularly for urgency UI or mixed UI.
Therefore, PFMT programs tailored to older women with UI
should also ideally take into consideration age-related changes
in the lower extremities.

Overall, PFM functional and morphological dysfunctions
in older women with UI are specific to this population and
their incontinence subtype. There is a possible link between
mixed UI and executive control deficits. In addition, mixed
and urge UI is associated with lower extremity strength, bal-
ance, and mobility deficits in older women. Once more, all
these findings support the complexity of UI pathophysiology
in older women and highlight the need for specific PFMT
programs for this subpopulation.

Trials Comparing Effectiveness of PFMT in Younger
and Older Women

As age groups are not commonly distinguished in studies
investigating PFMT efficacy in women, it was not possi-
ble to find literature with a direct comparison between
older and younger women with a clear age cutoff. To
our knowledge, only one study compared the efficacy of
PFMT in premenopausal (between age 18 and 47) versus
postmenopausal women (between age 65 and 88) [41]. All
120 women (41 premenopausal and 79 postmenopausal)
participated in five to nine individual PFMT sessions
(number of sessions allocated according to severity of
symptoms and progress) of 30–45 min with a specialized
PFMT physiotherapist, over a period of 3 months.
Training sessions were comparable in duration and con-
tent. Fifty-nine percent of premenopausal and 70% of
postmenopausal patients reported no incontinence or no
relevant symptoms of incontinence (P = 0.16). Sixty-
eight percent of premenopausal and 81% of postmeno-
pausal patients attained their personal goal (P = 0.09),
while 15% of premenopausal and 14% of postmenopausal
patients reported the need of incontinence surgery 30 to
102 months post intervention (P = 1.0). Therefore, based
on one RCT, menopausal status does not appear to be
associated with PFMT outcomes. Several RCTs have
assessed age as a predicting factor of PFMT efficacy in
secondary analyses for UI in women. Contradicting re-
sults were found with some studies reporting that older
participants had worse outcomes [42], and other studies
showing no relationship between age and treatment effects
[43–46]. These preliminary results support the following
statement from the Conservative Management chapter of
the International Consultation on Incontinence: older
women seem to benefit from PFMT as much as younger
women [47, 48].

Literature Specific to PFMT for Urinary Incontinence
in Older Women

Two systematic reviews (one in 2012 [49] and the other in
2015 [50]) identified five RCTs investigating the effect of
PFMT on UI symptoms and quality of life (QOL) in older
women (age 65 and over). Using the same strategies as
the 2015 review, this present updated search found seven
additional RCTs. Details on each of the 12 trials can be
found in Tables 1 and 2. Participants included in these
trials were age 60 and over. The types of UI studied were
stress UI (n = 6) or all UI types (n = 6). The trial size was
small (less than 50 participants) in three trials, moderate
(between 50 and 100 participants) in five trials, and large
(higher than 100 participants) in four trials. Trial quality
was mostly moderate with 11/12 reporting on randomiza-
tion, 5/12 on blinding evaluators, and 8/12 reporting an
intention-to-treat analysis. PFMT programs varied in du-
ration from 1 week to 5 months, with one to three visits
per week with the physiotherapist, while one trial pre-
scribed home PFM exercises. Correct PFM contraction
was confirmed prior to training using intravaginal evalu-
ation in 5/12 trials. Outcomes of interest included patient
reported cure, cure and improvement, UI episodes on the
bladder diary, UI-specific symptoms, QOL questionnaires,
leakage amount on the paper towel test, in addition to
other lower urinary tract symptoms such as frequency,
nocturia, and urgency. Based on the intervention compo-
nent, two subgroups were identified: those with PFMT as
the main comparator and those with a more holistic ap-
proach to incontinence rehabilitation in older women
(PFMT +) as the main comparator.

Pelvic Floor Muscle Training Trials

Seven trials corresponded to this category: four trials
compared PFMT with a control group [52, 53, 54••, 60],
two trials compared PFMT + bladder training (patient ed-
ucation program and scheduled voiding regimen with
gradually adjusted voiding interval) [1] with a control
intervention [51, 61, 62], and one compared PFMT with
bladder training [63]. RCTs comparing PFMT with no
treatment were favorable for PFMT and showed a reduc-
tion in UI signs and symptoms, improving UI-specific
QOL, and satisfaction. Trials comparing PFMT + bladder
training to bladder training alone proved to favor PFMT +
bladder training in reducing UI symptoms and improving
UI-specific QOL. Finally, in an RCT comparing PFMT
with bladder training, PFMT proved to be more effective
to reduce frequency and severity of incontinence episodes
and improve UI-specific QOL in women with stress UI
after 20 weeks [63].
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Pelvic Floor Muscle Training + Trials

Five trials were consistent with this category: two trials com-
pared PFMT + general fitness exercises with a control group
[55, 57], one trial compared PFMT + walking with a control
group [59••], one trial compared PFMT + strength training
with a PFMT alone [58], and one compared PFMT + general
fitness exercises with PFMT + general fitness exercises and
local heat [56]. Both RCTs on PFMT + general fitness (body
awareness, breathing, relaxation, and strength training for the
trunk and lower extremities) proved to be more effective than
the control for UI cure, walking speed, and adductor muscle
strength after intervention and at follow-up, for all types of UI
and with greater effect on stress UI. In the PFMT + brisk
walking trial, improvement of UI symptoms was found in
both treatment arms, but patients in the PFMT + brisk walking
group had fewer leakage episodes than the education-only
group. PFMT + strength training (moderate intensity weight
training) reduced UI symptoms earlier in the intervention,
with its advantage over the other treatment disappearing after
the 12-week intervention. In another trial, PFMT + general
fitness exercise and PFMT + general fitness exercise + local
heat demonstrated significant improvements in muscle
strength and walking speed compared with the education
group.Moreover, the group with local application of heat (thin
flexible sheet generating heat and steam) showed a higher UI
cure rate, than the treatment group without heat application,
after a 12-week intervention.

Despite unfavorable conditions for older women (longer
duration and more severe UI symptoms, higher prevalence
of urgency UI and mixed UI, which are more difficult to treat,
the presence of structural age and hormone-related changes,
potential co-morbidities, in addition to lower extremity
strength, balance, mobility, and cognitive deficits), our review
shows that PFMT and PFMT + reduce incontinence symp-
toms immediately after treatment and in the medium term in
older women. These findings suggest that older women are
able to integrate motor learning strategies like the “Knack”
[53], as well as improve PFM neuromuscular function to re-
duce urinary leakage [51]. To this end, Aslan reported second-
ary outcomes supporting this increase in PFM morphometry
and function [51]. Furthermore, an RCT by Alves et al. [64],
on the impact of a PFMT program on PFM contractility in
postmenopausal women with UI, found an increase in PFM
electromyography (EMG) activity and a higher grade on the
digital palpation scale after PFMT, when compared with the
control intervention. Additionally, a cohort study measuring
the impact of PFMT on PFM function and morphometry in
older women with UI [65, 66] found positive changes in PFM
function (as measured with dynamometry), the urethral
sphincter and PFM morphometry (as measured with MRI)
after PFMT. Finally, in a pre-post cohort study, Radziminska
et al. [54••] studied biochemical changes occurring after

PFMT in older women with UI. They measured myostatin
levels, since the inhibition of serum myostatin increases mus-
cle strength and mass. They found that PFMTcaused a down-
regulation of myostatin concentrations, which supports the
increase in muscle morphometry and function observed after
PFMT in previous studies.

Of great interest, a large number of RCTs compared a more
holistic approach with PFMT in an inactive/active control
group [55–58, 59••]. This new approach is based on present
knowledge (detailed previously) of concurrent cognitive, gait,
and balance deficits in older women with UI, particularly
those with mixed UI and urgency UI. To this end, Kim et al.
[55–57] and Wagg et al. [59••] trained gait and lower extrem-
ity strength in addition to PFMT. In an earlier cohort study,
Elliott and Dumoulin [65] used a PFMT+ cognitive, gait, and
balance training program to treat UI in older women. Results
supported the value of this holistic approach not only to re-
duce leakage frequency and quantity and improve PFM func-
tion [65] but also to improve gait stability and cognitive per-
formance during dual tasks [67•].

A more holistic approach of PFMT consisting of PFMT +
lower extremity strength, mobility, and cognitive training
could have potential advantages over PFMT alone to treat
UI signs and symptoms specific to this subpopulation.
There is however no RCT to date comparing standard
PFMT with a more holistic approach. Further high-quality
trials are needed to validate these new holistic PFMT ap-
proaches on multifactorial aspects of UI in older women.
This is especially important because of the rapidly aging
population, which is at risk of UI and its associated psycho-
social and economic burdens.

Conclusion

UI in older women is specific to the complexity of its patho-
physiology (aging, hormonal changes, comorbidities and
strength, mobility, and cognitive deficits). Evidence to date
suggests that healthy older women with UI benefit from
PFMTas much as younger women. In older incontinent wom-
en, PFMT benefits are shown across all types of UI, using
different PFMT regimens and as assessed by multiple out-
comes. PFMT should be promoted, as first-line treatment, to
all older women with UI.
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