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Abstract

Aims: To understand the epidemiology, progression, and predictive factors of

urinary incontinence (UI) in community‐dwelling Mexican adults aged≥ 50 by

sex and UI subtypes (stress, urge, and mixed).

Methods: We analyzed longitudinal UI data in community‐dwelling adults

aged≥ 50 (7783 women and 5843 men) for the 2012 to 2015 period of the

Mexican Health and Aging Study. We estimated mixed, stress, and urgency

incontinence prevalence (2012); 2‐year cumulative incidence and remissions

(2015); and progression (2012‐2015). A multivariate analysis was undertaken to

evaluate the predictive factors for UI and its subtypes by sex.

Results: The prevalence of UI was higher (27.7%) for women (average age

65.9 ± 9.5) than 12.5% men (average age 67.4 ± 9.3) and increased with age in

both sexes (26.7% in women 50 to 59, to 48.5% in≥ 90; and 6.8% in men 50 to 59,

to 26.2%≥ 90). The most frequent UI subtypes were mixed in women and urge

in men. The cumulative incidence of UI was higher in women (22.9%) than men

(12.3%) while its remission was higher in men than women. Predictive factors

for UI in both sexes were depressive symptoms, a higher number of

concomitant diseases and a history of falls; while advanced age was a factor

only for men.

Conclusions: UI is a common health problem and its prevalence and severity

increase with age. Addressing modifiable risk factors such as depression and

falls could decrease the prevalence and incidence of UI and its subtypes.

Further studies should also focus on the relationship between mixed UI and

male mortality.
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1 | INTRODUCTION

Urinary incontinence (UI), defined as the involuntary
leakage of urine,1 is a health problem that impacts quality
of life and primarily affects women and older men.1,2 UI is
also a predictor for long‐term care,1 hospitalization, falls,3 a
decrease of physical performance, functional impairment, as
well as abuse.4

Epidemiological data on UI vary widely, for example
reports on the prevalence of UI in community‐dwelling older
adults range from 17% to 55% in women and from 11% to
34% in men.5 However, this prevalence is predicted to
increase by more than 50% in the coming decades6 because
of changes to the population structure. Data on the incidence
of UI is scarce as most of the existing literature comes from
transversal studies. Nevertheless, some studies suggest that
the annual incidence of UI in older women ranges between
8% and 20%7 and 9% and 10% in older men.5 With regard to
data on UI remission, the rates fluctuate from 22% to 49% in
women2 and from 27% to 32% in men.5 Because of
anatomical and physiological differences of the genitourinary
tract in men and women, the progression of each UI subtype
differs by sex.

The etiology of UI is multifactorial. The primary
associated factors include increased age, ethnicity, educa-
tional level, a history of incontinence,2,7 increasing body
mass index (BMI), urethral sphincter incompetence or
damage (either from prostate surgery in men, or pregnancy
or vaginal birth om women),2,8 overactive bladder syndrome,
alterations to the central nervous system, and compensatory
mechanisms brought on by diseases such as diabetes
mellitus, multimorbidity, impaired physical function and
mobility, cognitive impairment, and falls.2,5,8,9 An association
between depression and UI has also been reported, although
it remains unclear whether there is a causal relationship
between the two symptoms, or if they stem from separate
causes.5

There are few studies on UI in middle income countries.
In Mexico particularly, there is little awareness of the subject,
despite the rapid aging of the population. For this reason, the
objective of this study was to understand the prevalence,
incidence, remission, progression, and predictive factors of
UI in the Mexican community‐dwelling population aged 50
and older, by sex, and by UI subtype: stress urinary
incontinence (SUI), urge urinary incontinence (UUI), and
mixed urinary incontinence (MUI).

2 | MATERIAL AND METHODS

2.1 | Study population

The sample for this study was drawn from the Mexican
Health and Aging Study (MHAS), an ongoing,

longitudinal study of community‐dwelling Mexican
adults aged 50 and older who were interviewed in 2001,
2003, 2012, and 2015. The MHAS methodology has been
previously reported.10 This study looks at adults of both
sexes aged 50 and older who were asked about UI in 2012
and 2015 because interview questions regarding UI
subtypes were included as of 2012.

The sample to estimate prevalence and progression
of UI and its subtypes consisted of 13 626 adults (7783
women and 5843 men). The sample used to estimate the
incidence, remission, and predictive factors of UI and
its subtypes consisted of 11 530 people (6670 women
and 4860 men), with baseline information regarding UI
from 2012 and follow‐up information from 2015. This
last set of data excluded individuals who had died
during the intervening period (398 women and 407
men) (Figure 1).

2.2 | Definitions

Stress incontinence was present when the subject gave an
affirmative answer to the question “During the last 2
years, have you experienced the involuntary leakage of
urine when doing things like coughing, sneezing, picking
things up or during exercise?” Urge incontinence was
present when the subject gave an affirmative answer to
the question “During the last 2 years, have you
experienced the involuntary leakage of urine when you
had the urge to urinate but couldn’t get to the bathroom
in time?” Mixed incontinence was present when the
subject answered both questions in the affirmative. When
both questions were answered in the negative, UI was not
considered to be present.

2.3 | Variables

2.3.1 | Outcome variables

The outcome variables indicate the UI status among the
sample population in 2015. Using the questions about
SUI and UUI, two dependent variables were established.
The first dependent variable had two categories: with UI
and without UI. The second dependent variable had four
categories: without UI, with SUI, with UUI, and with
MUI.

2.3.2 | Covariates

Sociodemographic covariates
Age by decade group, educational level, marital status,
number of children born (only for women), and type of
residence (rural or urban).
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Health, anthropometric and functional covariates
Self‐perception of health status (“Would you say that
your health is very good, good, fair, bad or very bad?”);
the presence of depressive symptoms, evaluated using the
modified version of the Center for Epidemiological
Studies Depression Scale (CES‐D) and using a score
varying from 0 to 9 with a cutoff at five, after which
higher scores indicate the presence of depressive
symptoms11; the number of self‐reported illnesses (“Has
a doctor or medical professional ever told you that you
have hypertension, diabetes, cancer, chronic obstructive
pulmonary disease, arthritis, had a heart attack, or had a
stroke?”); falls (“Have you fallen in the last 2 years?”);
BMI, calculated using the subject’s weight in kilograms
divided by the square of their body height in meters, and
grouped according to the criteria proposed by the World
Health Organization (WHO): normal weight ( < 25.0 kg/
m2), overweight (25 to < 30 kg/m2), and obese (≥ 30 kg/
m2); the basic activities of daily life (BADL), defined as
self‐reported difficulties in bathing, eating, going to bed,
using the bathroom, and getting dressed; and the
instrumental activities of daily living (IADL), defined as
self‐reported difficulties with preparing meals, shopping
for groceries and necessities, taking medicine, and
managing money.

2.4 | Statistical analysis

Using a descriptive analysis, this study estimated the
prevalence, incidence and remission of UI and its
subtypes. The progression of UI and its subtypes was
estimated measuring changes in the prevalence of UI
between 2012 and 2015. Finally, logistic regression
models were used to evaluate the predictive factors for

UI. Using a significance level of P < .05, Pearson χ2 test
was used to analyze the association of each covariate with
the dependent variables. In the longitudinal analysis we
examined whether the 2012 baseline characteristics
independently predicted the incidence of UI and its
subtypes in 2015. Using bivariate and multivariate
logistic regression models, the study modeled the 2015
UI status, controlling for the 2012 covariates: age by
decade group, educational level, marital status, number
of children (only for women), type of residence, self‐
perception of health status, the presence of depressive
symptoms, number of self‐reported illnesses, falls in the
last 2 years, BMI, and limitations in BADL and IADL.
Variables that were not significant in the bivariate
analysis (P ≥ .05) were excluded in the longitudinal
analyses, to obtain a more parsimonious model. Data
processing was conducted using Stata version 11 (Stata
Corp., College Station, TX).

3 | RESULTS

In 2012, the prevalence of UI was 27.7% for women (with
a mean age of 65.9 ± 9.5 years) and 12.5% for men (with a
mean age of 67.4 ± 9.3 years). For both sexes, prevalence
increased with age, except for SUI in women. For each
age group, the prevalence of UI oscillated between 26.7%
and 48.5% among women and 6.8% and 26.2% among
men. The UI subtype with the highest prevalence was
MUI (12.0%) in women and UUI (5.4%) in men.

For both, the prevalence of UI was higher among
widows or those who lived alone, had a negative self‐
perception of their health status, depressive symptoms, a
higher number of illnesses, a history of falls, or

FIGURE 1 Sample selection
flowchart
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limitations in their BADLs and IADLs. Prevalence was
also higher among women with a higher BMI and among
men with lower educational levels (Tables 1,2).

The cumulative incidence of UI was 22.9% in women,
and 12.3% in men and increased with age for both. With
regard to UI subtype, MUI had the highest incidence in
women (8.4%), as did UUI in men (6.6%). As our
descriptive analyses show, the UI incidence for both
increased when respondents reported advanced age, a
negative self‐perception of health status, the presence of
depressive symptoms, a higher number of illnesses, a
history of falls in the last 2 years, and a higher number of
limitations in BADL and IADL (Tables 1,2).

The UI remission rate for women was 34.2% and 44.7%
for men; this rate decreased with age for both sexes. SUI
was the UI subtype that showed the highest remission
rates among men (53.9%); as was UUI among women
(44.7%). For both sexes, UI remission was higher among
adults of a younger age who did not report having other
illnesses and did not report having limitations in their
BADL and IADL (Tables 1,2).

Between 2012 and 2015, a higher proportion of men
(71.5%) reported no UI symptoms when compared with
women (62.8%). For both sexes, and for both SUI and
UUI subtypes, remission was the most frequent change
experienced. However, 19.7% of women with UUI
advanced to MUI, and 16.5% of men who had MUI in
2012 had died by 2015 (Table 3).

Results from the longitudinal regressions showed that
when looking into predictive factors for the incidence of
UI by sex. The presence of depressive symptoms, a higher
number of illnesses, and a history of falls in the last 2
years were all predictive factors for UI incidence in
women. Also, in women, depressive symptoms were a
predictor for SUI and MUI; having two, three or more
illnesses predicted UUI and MUI; and a history of falls in
the last 2 years predicted UUI and MUI. For men, the
predictive factors for UI were advanced age, the presence
of depressive symptoms, a higher number of illnesses and

limitations in their BADL. Specifically, the likelihood of
having any UI subtype increased with age; the presence
of depressive symptoms was a predictor of MUI; having
two, three or more illnesses were a predictor of SUI and
MUI; while having limitations in their BADL was a
predictor of MUI (Table 4).

4 | DISCUSSION

Our results are in line with previous studies where the
prevalence of UI and its subtypes is higher in wo-
men.2,12,13 And as previous research our results also show
that for both sexes, prevalence increases with age, except
for SUI among women. With regard to UI subtypes, we
found a higher prevalence of MUI in women aged 60 and
older and in men aged 80 and older. In men aged 80 to
89, the prevalence of MUI doubled the prevalence of
UUI; and this increased in men 90 and older where the
prevalence of MUI tripled that of UUI.

Previous studies suggest that the increasing prevalence of
MUI with age is a result of having UUI (which can be
induced by a stressor) as a preliminary stage that can
progress to MUI; it has been shown that the prolonged
presence of one type of UI increases the risk for the incidence
of another type.14 For men, this can be related to prostate
conditions.12 Research also suggests that MUI is the
dominant UI subtype among women of advanced age,7,15

while SUI is more common among younger women with
previous pelvic floor trauma and uterine prolapse related to
vaginal birth.15 As our results suggest, previous studies show
that UUI is the most prevalent UI subtype among older men,
followed by MUI and then by SUI.12,16

With regard to the incidence of UI and its subtypes in
women, findings of our analysis suggest a higher
incidence when compared with previous research.2,17

This could be due to the definitions employed, the way
that questions were asked of participants, and the
selected sample population involved. For example, results

TABLE 3 Transitions of urinary incontinence and its subtypes over a two‐year period

Sex UI status in 2012

UI status in 2015

n (%)

Without UI SUI UUI MUI Deceased No answer

Women Without UI 3536 (62.8) 405 (7.2) 409 (7.3) 473 (8.4) 258 (4.6) 547 (9.7)
SUI 286 (39.1) 191 (26.1) 46 (6.3) 121 (16.6) 31 (4.2) 56 (7.7)
UUI 218 (44.7) 37 (7.6) 64 (13.1) 96 (19.7) 40 (8.2) 33 (6.8)
MUI 234 (25.0) 111 (11.9) 94 (10.0) 349 (37.3) 69 (7.4) 79 (8.4)

Men Without UI 3655 (71.5) 107 (2.1) 336 (6.6) 187 (3.7) 321 (6.3) 507 (9.9)
SUI 76 (53.9) 10 (7.1) 14 (9.9) 11 (7.8) 14 (9.9) 16 (11.3)
UUI 154 (48.6) 8 (2.5) 67 (21.1) 35 (11.0) 27 (8.5) 26 (8.2)
MUI 96 (35.3) 12 (4.4) 33 (12.1) 59 (21.7) 45 (16.5) 27 (9.9)
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from the HRS, a longitudinal study of older adults from
the United States, reported a two‐year incidence of UI in
community‐dwelling women aged 50 between 11.8% and
13.3%. However, even if the same questions were
included in MHAS and HRS, the HRS added two filter
questions before asking about SUI and UUI. The first was
if women had UI symptoms in the 12 months before the
baseline and the second was how many days in the past
month. If respondents had a negative answer they did not
ask about SUI and UUI.2 This could explain the
difference in findings. For men, there are few studies
focusing in UI incidence. However, the results of our
study are consistent with other studies; UI incidence in
men increases with age and is almost half when
compared with UI incidence in women.18

Our results showed higher UI remission rates in men
when compared to women, in line with what has been
observed in other populations.13 In both men and
women, the lowest remission rate was for MUI. Previous
studies suggest that owing to the clinical complexity of
MUI, this remission would be the least probable when
compared to SUI or UUI.15 In men, the highest remission
rates were in those participants with SUI, followed by
those with UUI. In women, UUI had the highest
remission rates. This is explained by its predisposing
conditions, such as urinary tract infections and intestinal
dysfunction which are both highly susceptible to
improvement, with or without treatment.13

One of our findings suggest that MUI can be an
important prognostic factor for mortality in men, as
16.5% of those men who had symptoms of MUI in 2012
had died by 2015. A systematic review published in 2016
found that UI is a predictor of mortality, primarily for
men, although it is not clear whether this is a causal
relationship or if UI may simply reflect generally
deteriorated health.19 With regard to predisposing factors
for UI. In this study, age, the presence of depressive
symptoms, the number of concomitant diseases, a history
of falls, and limitations in BADL were all predictors of
the incidence of UI and its subtypes.

Age was a predictor of UI and its subtypes,
particularly among men, which can be attributed to the
development of urethral sphincter dysfunction associated
with older ages.20 Depressive symptoms were also a
significant risk factor for UI, as well as for SUI and MUI
among women and for MUI among men.21 It has been
suggested that changes in the levels of the neurotrans-
mitter serotonin which characterize depressive states are
favorable to UI because serotonin is involved in vesicle
function as well as the operation of the urethral
sphincter.22,23 It has also been proposed that the
autonomous nervous system dysfunction associated with
depression increases the levels of circulating cortisol and

catecholamines, inducing physiological changes to the
urethral sphincter.22

Higher number of concomitant illnesses has also been
previously associated with a higher likelihood of devel-
oping UI in both sexes,17 as was shown in our study. One
recent study of older adults in the United States reported
that only 11% of women with UI did not have other
conditions, and women with more chronic conditions
reported a higher incidence of MUI, as well as more
severe symptoms.24 Other studies have documented the
association of a history of falls with UI.3,9 A study using
this same data set (MHAS) reported that UI is strongly
associated with falls, especially recurrent falls.23 Finally,
the presence of two or more limitations in BADL
predicted only UI in women and MUI in men. These
findings contrast with those observed by Komesu et al,
who found that having two or more limitations in BADL
is a predictor of UUI and MUI in older women.2

4.1 | Strengths and limitations

Our study has some limitations that should be consid-
ered. First, because of the limited access to medical care
in Mexico the use of self‐reported UI and other chronic
conditions may produce underestimations.25 Second, the
survey does not offer information regarding the quantity
of urine leaked or the severity of UI symptoms. Third, the
data on remission does not include information on
medical or surgical interventions, so it is not possible to
conclude whether the remissions occurred naturally or
were a result of treatment. The strengths of our study are
first, the strong representativeness of Mexican adults
aged 50 and older, and its prospective design which
permitted the establishment of relationships between UI
and the predictive variables. The study also offers
information about the incidence and remission of UI
and its subtypes, indicators which reveal key aspects
about the dynamic of the illness. The findings regarding
the behavior of this health problem among men are
particularly useful, as there are few such studies in this
area.12

5 | CONCLUSIONS

This is the first Mexican longitudinal study that presents
evidence on the epidemiology, progression, and predic-
tive factors of UI and its subtypes, using a national,
representative sample of men and women aged 50 and
older who live at home rather than in a hospital or
institution. Information from this study can be used to
guide medical attention and properly shape interventions
for UI for older adults. As this study shows, UI is a

10 | GIRALDO‐RODRÍGUEZ ET AL.



frequent health problem that increases and becomes
more severe with age. Modifiable UI risk factors, such as
depression and falls, require increased attention, which
would result in a decrease in the prevalence and
incidence of UI and its subtypes. More research is
required into the relationship between mixed urinary
incontinence and mortality in men. It is recommended
that medical professionals routinely inquire about UI
symptoms to their older patients, offering them guide-
lines and treatment options for managing this illness
according to each patient’s characteristics and needs.
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