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ABSTRACT

Background/Purpose: In a longitudinal study of ageing adults in Thailand, 
the goal of the research was to evaluate the bidirectional relationships 
between urinary incontinence (UI) and poor mental health indicators.

Methods: We analyzed prospective cohort data of participants 45 years and 
older from three consecutive waves in 2015, 2017, and in 2020 of the Health, 
Aging and Retirement in Thailand (HART) study. UI and poor mental health 
indicators were assessed by self-report. We used logistic regression analysis 
to evaluate the longitudinal relationships between measures of UI and poor 
mental health indicators from 2015 (baseline), 2017 (first follow-up), and 2020 
(second follow-up). 

Results: UI in one and 2–3 survey waves were positively associated with 
incident depressive symptoms, and depressive symptoms in one and 2–3 
waves were positively associated with incident UI. UI in one and 2–3 waves 
were positively associated with incident insomnia symptoms, and insomnia 
symptoms in one and 2–3 waves were positively associated with incident UI. 
UI in one and 2–3 waves were positively associated with incident loneliness, 
and loneliness in one and 2–3 waves were positively associated with incident 
UI. UI in one wave was positively associated with poor QoL/happiness, and 
poor QoL/happiness in 2–3 waves was positively associated with incident UI. 
UI in one and 2–3 waves were not significantly associated with incident poor 
mental health, and poor mental health in one and 2–3 waves were positively 
associated with incident UI. 

Conclusion: We found bidirectional associations between UI and poor 
mental health. In Thailand, screening for both UI and poor mental health is 
recommended for older adults.
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low- and middle-income countries, which is needed 
for better health care planning. Therefore, in a 
longitudinal study of ageing adults in Thailand, the 
goal of the research was to evaluate the bidirectional 
relationships between urinary incontinence (UI) and 
poor mental health indicators.

2. METHODS

To monitor UI and poor mental health over a five-
year period, the longitudinal data of three successive 
waves of Thailand's Health, Aging and Retirement 
(HART) study (2015, 2017 and 2020) were analyzed. 
Among the 5616 participants in the 2015 survey, 
1860–2565 were eligible in this analysis, excluding 
those with UI or poor mental health at baseline, and 
those due to missing data of variables and loss to 
follow-up. There were differences between the loss to 
follow-up sample and the follow-up sample in terms 
of age, gender, education level, living in an urban 
area, practicing Buddhism, being divorced or single, 
having a lower economic status, having a higher rate 
of ADL limitations, and not differing in terms of self-
rated poor physical health. One adult (45 years of age 
or older) was chosen at random from each home in a 
nationwide multi-step sampling design; see details.30 
In-person interviews were done with the participants 
in their homes by the skilled field workers. 

2.1. Ethical Statement

The “Ethics Committee in Human Research, National 
Institute of Development Administration – ECNIDA 
(ECNIDA 2020/00012)” approved the study, and 
survey participants gave written informed consent. 
The study was conducted following the Declaration of 
Helsinki.

2.2. Measures

2.2.1. Outcome/exposure variables

UI was assessed with the question, “In the past two 
years in wave 1 and in the past year in wave 2 and 
3, have you lost any amount of urine beyond your 
control?” and defined as “all the time, more often 
than 15 days a month, 5–15 days a month or no 
more than 5 days a month,” following quantitative 
frequency criteria.31

Depressive symptoms were defined as ≥ 10 scores 
(total scores 0–30, with higher scores showing higher 
depressive symptoms) based on the Center for 
Epidemiologic Studies Depression Scale (CES-D-10);32 
a sample item included “In the past week, how often 
did you feel sad, blue or depressed?” (response 
options: 3 = almost always (5–7 days), 2 = often (3–4 
days), 1 = sometimes (1–2 days) or 0 = very rarely/
never (< 1 day). Cronbach’s alpha was 0.7, in wave 1, 
2, and 3 respectively.

1. INTRODUCTION

Urinary incontinence (UI) is a common disorder, 
mostly affecting 25%–45% of the population and 
increases with ageing.1 In an older adult population in 
Southern Thailand 8.0% had UI2 and among women 
in rural Thailand the prevalence of UI was 36.5%.3 
Consequences of UI include lifestyle factors, including 
sedentary behaviour4 and falls,5 and physical morbidity, 
including diabetes and arthritis,5 mortality,5,6 and poor 
mental health, including depression,5,7-10 psychological 
distress,11 anxiety,5,10 poor quality of life.5,8,12,13 

Factors associated with the development of UI include 
sociodemographic, lifestyle, physical morbidity, 
functional disabil ity, and poor mental health. 
Sociodemographic factors include increased age,14 
female sex,14,15 lifestyle factors include low physical 
performance,7,8,16 physical inactivity,17 alcohol use,18 
smoking18,19 and obesity.15,20,21 Moreover, physical 
morbidity, such as diabetes,22 stroke,7 asthma, and 
Parkinson's disease,23 multimorbidity,15,23 functional 
disability,8 and poor mental health, including major 
depression24 and psychiatric disorders.23

Fewer longitudinal studies investigated the bidirectional 
relationship between UI and poor mental health. 
Major depression was linked to incident UI in a study 
involving middle-aged and older American women in a 
6-year follow-up study, but UI did not predict incident 
depression.24 In ageing adults (baseline in 2002 to 
2005, and follow-up in 2006 to 2010) in the Boston 
area, sleep restriction but not poor sleep quality was 
associated with incident UI, and UI predicted sleep 
restriction but not poor sleep quality,25 and among 
adults in a population-based longitudinal study of 
community-dwelling (baseline in 1993 and follow-up in 
2003/2004) in Baltimore, UI with UI related functional 
loss but not without UI related functional loss was 
associated with incident anxiety disorder, and anxiety 
disorder was not significantly associated with incident 
UI (with or without functional loss).26 Using data from the 
Taiwan National Health Insurance Research Database 
(at least 3 years follow-up), Huang et al.27 found a 
bidirectional association between poor mental health, 
and lower urinary track symptoms (LUTS) both storage 
and voiding LUTS, and Martin et al.28 showed that in 
community-dwelling males aged 35–80 years (baseline 
2002–2005 and follow-up clinic visits 2007–2010) that 
there is a bidirectional association between storage, 
but not voiding, LUTS and poor mental health. Chess-
Williams et al.29 say that “there is mounting evidence 
that the relationship between chronic psychological 
stress and lower urinary tract symptoms, including UI, is 
bidirectional and that chronic psychological stress itself 
can result in the development of symptoms such as 
urinary frequency, urgency, and UI.” 

There is  scanty nat ional  in format ion on the 
relationship between UI and poor mental health in 

117



Aging Medicine and Healthcare 2025;16(2):116–127. doi:10.33879/AMH.162.2023.12124 

Physical activity or exercise included (frequency: “How 
often do you exercise?” (days a week) and duration 
of any type: “On the day you exercise, how long do 
you exercise?” (minutes), were grouped into “none = 
inactivity, 1–149 min/week = low activity, and ≥ 150 
min/week = high activity in the past week.”35,36

Multimorbidity (MM): Ten medical conditions were 
assessed using self-reported health-care provider 
diagnoses: 1) bone disease, 2) cardiovascular disease, 
3) diabetes, 4) lung disease, 5) hypertension, 6) kidney 
disease, 7) cancer, 8) liver disease, 9) brain disease, 
and 10) emotional or psychiatric disorder. MM was 
defined as “having two or more medical conditions, 
and no MM as having no or one medical condition.”

A 4-item modified ADL scale (eating, washing, 
bathing, and dressing) was used to measure ADL 
disability.37 The response options were as follows: 0 
meant "I can do it all by myself," and 3 meant "I need 
help with every step." ADL disability is one of the four 
components that is impossible to complete on your 
own. (Cronbach's α was 0.93 at wave 1, 0.90 at wave 2, 
and 0.92 at wave 3).

2.2.3. Data analysis

The baseline sample characteristics were presented 
using descriptive statistics. The incident condition 
group (at wave 1 condition free, and condition in 
wave 2 and/or 3) was compared with the non-incident 
condition group using chi-square statistics. In two 
models, baseline depressive symptoms, insomnia 
symptoms, loneliness, poor QoL/happiness, and poor 
self-rated mental health were compared with incident 
UI in a logistic regression model. The first model 
estimated odds ratios (OR) and confidence intervals 
(CI) for UI and incident depressive symptoms, incident 
insomnia symptoms, incident loneliness, incident poor 
QoL/happiness, and incident poor self-rated mental 
health. For every logistic regression, three models are 
shown: the first was unadjusted, the second included 
adjustments for religion, sex, age, income, education, 
marital status, and place of residence, and the third 
model included additional adjustments for smoking, 
physical activity, body mass index, alcohol use, 
multimorbidity, and informal social engagement. 

Based  on  ea r l i e r  s t ud ie s ,  cova r i a te s  we re 
chosen.5,7-21,23,24 Variation Inflation Factors (VIFs) 
statistics were used to test for collinearity; none was 
discovered. The statistical analyses were conducted 
using StataSE 15.0 (College Station, TX, USA); p < 
0.05 was considered significant, and missing values 
were eliminated.

3. RESULTS

Aged 45 years or older, the analytic samples that 
participated in the surveys in 2015, 2017 and 2020 

Insomnia symptoms were defined as “almost always 
(5–7 days) or often (3–4 days) (versus sometimes 
1–2 days or very rarely/never) having trouble falling 
asleep/insomnia in the past week.”

Loneliness was measured from the CES-D-10 scale 
item, “In the past week, how often did you experience 
feeling lonely?” defined as “almost always (5–7 days), 
often (3–4 days) or sometimes (1–2 days)” = 1 and 
“very rarely (less than one day) or none” = 0.32

A score of 0–7 (below the median) indicated a poor 
quality of life or happiness (with 10 representing an 
excellent quality and 0 representing a very poor life). 
(“In general, how satisfied are you with your quality of 
life (or how happy you feel)?”) 

A self-rated mental health status of 0–7 (8 being the 
median; 0 = very poor; 10 = excellent) was considered 
to be in poor mental health, (“In general, how would 
you rate your mental health status?”)

2.2.2. Covariate

Sociodemographic factors included sex, religion, age, 
marital and residence status, education, and annual 
personal income (low was defined as lowest quartile); 
personal annual income included employment, own 
company, livestock/agriculture/fishing, contract or 
short-term work, family financial support, government 
compensation/pension income, occupational pension 
funds, private pension funds, social security/welfare 
income, government living allowance income, 
veteran's welfare benefit income, other welfare 
assistance income, and private sources of income.33

 
Low informal social engagement was evaluated from two 
items, (1) “In the past year, do you have any close friends 
or relatives who live nearby and have a close relationship 
with? (Please refer to the only person whom you meet 
most often)”, and (2) “If so, how often do you meet with 
them in person (number of times per day, week, month, 
year, other, never)?” “Low informal social engagement 
was defined as 1 = not having a close friend or relative or 
meeting a close friend less than once a month in the past 
year, and 0 = having a close friend or relative who lives 
nearby and has a close relationship with, and having met 
that person at least once in a month in the past year.”33

Obesity was classified as obesity class II (30+ kg/m2) 
based on self-reported anthropometrics.34

Alcohol use: “Have you ever drunk alcoholic 
beverages such as liquor, beer or wine?” (responses 
were: “1 = yes, and still drinking now, 2 = yes, but do 
not drink now, and 3 = never”).

Smoking inc luded,  “Have you ever  smoked 
cigarettes?” (“1 = yes, and still smoke now, 2 = yes, 
but quit smoking, and 3 = never”).
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associated with incident UI. UI in one wave (aOR: 1.51, 
95% CI: 1.21 to 1.89), and UI in 2–3 waves (aOR: 2.23, 
95% CI: 1.55 to 3.20), were positively associated with 
incident loneliness, and loneliness in one wave (aOR: 
1.44, 95% CI: 1.17 to 1.78), and loneliness in 2–3 
waves (aOR: 2.21, 95% CI: 1.67 to 2.91) were positively 
associated with incident UI (see Tables 4–6).

3.2. Associations Between UI and Poor Qol/
Happiness and Poor Self-Rated Mental Health

In the final logistic regression model, UI in one wave 
(aOR: 1.31, 95% CI: 1.02 to 1.66) was positively 
associated with poor QoL/happiness, and poor QoL/
happiness in 2–3 waves (aOR: 1.86, 95% CI: 1.44 to 
2.41) was positively associated with incident UI. UI in 
one wave and UI in 2–3 waves, were not significantly 
correlated with incident poor mental health, and poor 
mental health in one wave (aOR: 1.28, 95% CI: 1.03 to 
1.59), and poor mental health in 2–3 waves (aOR: 1.83, 
95% CI: 1.41 to 2.39) were positively associated with 
incident UI (see Table 6 and Supplementary Tables 1–3).

4. DISCUSSION

This is the first long-term study examining the 
reciprocal relationships between older adults' poor 
mental health and UI in a low- and middle-income 
nation. We discovered that among ageing adults in 
Thailand, a longer history of UI was linked to incident 
depressive symptoms, incident insomnia symptoms, 
incident loneliness, and incident poor quality of life or 
happiness. Additionally, a longer history of depressive 
symptoms, a longer history of insomnia symptoms, a 
longer history of loneliness, a longer history of poor 
QoL/happiness, and a longer history of poor self-
rated mental health were all linked to incident UI. 
Multimorbidity, income, sex, age, functional disability, 
religion, marital status, alcohol consumption, physical 
activity, informal social interaction, smoking, and body 
mass index were adjusted for in these associations.

In agreement with a previous study in USA25 that found 
a bidirectional association between sleep restrictions 
and UI,  we found a bidirectional associat ion 
between insomnia symptoms and UI. Our results are 
consistent with unidirectional studies23,24 showing an 
association between poor mental health and UI, and 
unidirectional studies showing an association between 
UI5,7,8-13 and poor mental health, including depression, 
psychological distress and poor quality of life. Our 
results showed a bidirectional relationship between 
UI and poor mental health. However, the strength of 
the associations between poor mental health (all five 
indicators) and UI seemed to be stronger than the 
associations between UI and poor mental health (four 
of five indicators). This finding seems to be consistent 
with some previous research that found, for example, 
that major depression was linked to incident UI but UI 
did not predict incident depression.24 

consisted of 1) 2565 individuals without UI at baseline, 
2) 2228 individuals without depressive symptoms at 
baseline, 3) 2359 individuals without symptoms of 
insomnia at baseline, and 4) 2205 individuals without 
loneliness at baseline. 5) 1982 participants without 
poor self-rated mental health at baseline, and 6) 1860 
participants with good quality of life and happiness 
at baseline. The prevalence of incident UI was 29.5%, 
incident depressive symptoms 12.3%, incident 
insomnia symptoms 21.7%, incident loneliness 
34.7%, incident poor QoL/happiness 53.0%, and 
incident self-rated poor mental health 41.1%. The 
prevalence of incident UI was higher in the older age 
group, females, those who were not married, had 
lower education and lower income, those who had 
no informal social engagement in the past month, 
those with multimorbidity, had depressive symptoms, 
insomnia symptoms loneliness, poor QoL/happiness, 
poor self-rated mental health and smoking status. 
The prevalence of incident depressive symptoms was 
higher in the older age group, urban residence, and 
UI (see Table 1).

The prevalence of incident insomnia was higher in the 
older age group, among females, urban residence, not 
having obesity, and UI, and the prevalence of incident 
loneliness was higher in the older age group, among 
females, those with lower education and lower income, 
those who were not married, and UI (see Table 2).

The prevalence of poor Qol/happiness was higher 
in those with lower education and lower income, 
were not married, were Muslim or others, residing 
in rural areas, had obesity, past alcohol use, physical 
inactivity, multimorbidity and UI, and the prevalence 
of incident poor self-rated mental health was higher in 
the older age group, those with lower education and 
lower income, were Muslim or others, past alcohol 
use, multimorbidity and UI (see Table 3).

3.1. Associations Between UI and Depressive 
Symptoms, Insomnia Symptoms and Loneliness 

Based on the final model, adjusted for age, sex, marital 
status, religion, education, residence status, income, 
functional disability, physical activity, smoking, alcohol 
use, multimorbidity, informal social engagement, and 
body mass index, UI in one wave (aOR: 1.94, 95% CI: 
1.44 to 2.62), and UI in 2–3 waves (aOR: 1.96, 95% CI: 
1.23 to 3.11), were positively associated with incident 
depressive symptoms, and depressive symptoms in one 
wave (aOR: 1.47, 95% CI: 1.14 to 1.88), and depressive 
symptoms in 2-3 waves (aOR: 3.05, 95% CI: 1.96 to 
4.78) were positively associated with incident UI. UI 
in one wave (aOR: 1.75, 95% CI: 1.38 to 2.23), and UI 
in 2-3 waves (aOR: 1.52, 95% CI: 1.03 to 2.25), were 
positively associated with incident insomnia symptoms, 
and insomnia symptoms in one wave (aOR: 1.54, 
95% CI: 1.25 to 1.91), and insomnia symptoms in 2-3 
waves (aOR: 2.05, 95% CI: 1.44 to 2.90) were positively 
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Variables Subcategories

Incident UI

p value

Incident depressive symptoms

p valueNo Yes No Yes

N (%) N (%) N (%) N (%)

All 1801 (70.5) 755 (29.5) 1955 (87.7) 273 (12.3)

Age (in years)  
45–69 1254 (75.7) 402 (24.3) < 0.001 1273 (88.8) 161 (11.2) 0.047

70 or more 547 (60.8) 353 (39.2) 682 (85.9) 112 (14.1)

Sex
Female 938 (67.3) 456 (32.7) < 0.001 1058 (87.3) 154 (12.7) 0.476

Male 863 (74.3) 299 (25.7) 897 (88.3) 119 (11.7)

Education
≤ Elementary 1647 (68.6) 673 (31.4) < 0.001 1625 (87.3) 236 (12.7) 0.165

> Elementary 333 (80.2) 82 (19.8) 330 (89.9) 37 (10.1)

Marital status
Not married 606 (64.5) 333 (35.5) < 0.001 707 (87.0) 106 (13.0) 0.344

Married/cohabiting 1173 (74.0) 412 (26.0) 1226 (88.3) 162 (11.7)

Religion
Muslim or other 153 (75.7) 49 (24.3) 0.089 142 (84.0) 27 (16.0) 0.125

Buddhist 1647 (70.0) 706 (30.0) 1813 (88.1) 246 (11.9)

Income
High 1015 (74.5) 348 (25.5) < 0.001 1096 (88.8) 138 (11.2) 0.086

Low 786 (65.9) 407 (34.1) 859 (86.4) 135 (13.6)

Geolocality
Rural 922 (70.5) 385 (29.5) 0.926 979 (90.0) 109 (10.0) 0.002

Urban 879 (70.4) 370 (29.6) 976 (85.6) 164 (14.4)

Informal social 
engagement

No 1666 (69.9) 716 (30.1) 0.033 1821 (87.9) 250 (12.1) 0.342

Yes 135 (77.6) 39 (22.4) 134 (85.4) 23 (14.6)

Obesity
< 30 kg/m2 1532 (71.5) 611 (28.5) 0.816 1646 (87.6) 232 (12.4) 0.911

≥ 30 kg/m2 113 (70.6) 47 (29.4) 131 (87.3) 19. (12.7)

Alcohol use

Never 1427 (69.5) 625 (30.5) 0.114 1573 (87.8) 218 (12.2) 0.967

Past 125 (72.3) 48 (27.7) 133 (87.5) 19 (12.5)

Current 246 (75.0) 82 (25.0) 248 (87.3) 36 (12.7)

Smoking tobacco 
use

Never 1419 (69.5) 524 (30.5) 0.038 1055 (87.5) 151 (12.5) 0.916

Past 135 (70.7) 56 (29.3) 529 (88.8) 67 (11.2)

Current 244 (76.5) 75 (23.5) 352 (87.3) 51 (12.7)

Physical activity

None 1003 (69.8) 433 (30.2) 0.306 1055 (87.5) 151 (12.5) 0.703

1–149 minutes/week 459 (70.2) 195 (29.8) 529 (88.8) 67 (11.2)

≥ 150 minutes/week 321 (73.6) 115 (26.4) 352 (87.3) 51 (12.7)

Multimorbidity
No 1565 (71.3) 629 (28.7) 0.018 1694 (88.2) 226 (11.8) 0.083

Yes 236 (65.2) 126 (34.8) 261 (84.7) 47 (15.3)

Functional disability
No 1751 (70.7) 727 (29.3) 0.146 1902 (87.7) 266 (12.3) 0.745

Yes 24 (60.0) 16 (40.0) 34 (89.5) 4 (10.5)

Depressive 
symptoms (DS)

No DS 2015–2020 1324 (73.4) 481 (26.6) < 0.001

DS one wave 275 (64.3) 153 (35.7)

DS 2-3 waves 46 (45.5) 55 (54.5)

Insomnia symptoms

No IS 2015–2020 1256 (74.3) 434 (25.7) < 0.001

IS one wave 433 (64.9) 234 (35.1)

IS 2–3 waves 99 (55.3) 80 (44.7)

Loneliness

No loneliness 2015–2020 1020 (76.3) 317 (23.7) < 0.001

Loneliness one wave 562 (66.9) 278 (33.1)

Loneliness 2–3 waves 198 (56.7) 151 (43.3)

Poor quality of life 
(QoL)

No poor QoL 2015–2020 616 (76.4) 190 (23.6) < 0.001

Poor QoL one wave 644 (72.0) 251 (28.0)

Poor QoL 2–3 waves 396 (61.4) 249 (38.6)

Poor self-rated 
mental health

No poor mental health 2015–
2020

806 (75.7) 259 (24.3) < 0.001

Poor mental health one wave 670 (70.0) 287 (30.0)

Poor mental health 2–3 waves 279 (58.5) 198 (41.5)

UI

No UI 2015-2020 1324 (90.6) 137 (9.4) < 0.001

UI one wave 473 (82.4) 101 (17.6)

UI ≥ 2 waves 155 (81.6) 35 (18.4)

Table 1. Sample characteristics of middle-aged and older adults with incident urinary incontinence (UI) and depressive symptoms, Thailand, 
2015–2020
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Variables Subcategories

Incident IS

p value

Incident loneliness

p valueNo Yes No Yes

N (%) N (%) N (%) N (%)

All 1847 (78.3) 512 (21.7) < 0.001 1439 (65.3) 766 (34.7) < 0.001

Age (in years)   
45–69 1238 (80.3) 304 (19.7) 0.020 997 (68.6) 456 (31.4)

70 or more 609 (74.5) 208 (25.5) 442 (58.8) 310 (41.2)

Sex
Female 972 (76.5) 299 (23.5) 0.083 758 (63.2) 442 (36.8) 0.024

Male 875 (80.4) 213 (19.6) 681 (67.8) 324 (32.2)

Education
≤ Elementary 1520 (77.6) 438 (22.4) 0.161 1180 (64.1) 660 (35.9) 0.012

> Elementary 327 (81.5) 74 (18.5) 259 (71.0) 106 (29.0)

Marital status   
Not married 651 (76.8) 197 (23.2) 0.681 461 (60.7) 299 (39.3) < 0.001

Married/cohabiting 1173 (79.3) 307 (20.7) 962 (67.7) 459 (32.3)

Religion
Muslim or other 151 (79.5) 39 (20.5) 0.087 102 (68.0) 48 (32.0) 0.465

Buddhist 1696 (78.2) 473 (21.8) 1337 (65.1) 718 (34.9)

Income 
   

High 1038 (79.6) 266 (20.4) < 0.001 854 (69.4) 377 (30.6) < 0.001

Low 809 (76.7) 246 (23.3) 585 (60.1) 389 (39.9)

Geolocality
Rural 996 (81.8) 221 (18.2) 0.438 738 (66.3) 375 (33.7) 0.297

Urban 851 (74.5) 291 (25.5) 701 (64.2) 391 (35.8)

Informal social 
engagement

No 1721 (78.5) 472 (21.5) 0.008 1339 (65.3) 712 (34.7) 0.930

Yes 126 (75.9) 40 (24.1) 100 (64.9) 54 (35.1)

Obesity
< 30 kg/m2 1522 (77.2) 449 (22.8) 0.382 1215 (65.4) 642 (34.6) 0.304

≥ 30 kg/m2 129 (86.6) 20 (13.4) 103 (69.6) 45 (30.4)

Alcohol use

Never 1468 (77.7) 421 (22.3) 0.322 1147 (64.7) 627 (35.3) 0.420

Past 117 (78.0) 33 (22.0) 91 (65.5) 48 (34.5)

Current 247 (81.3) 57 (18.8) 195 (68.7) 89 (31.3)

Smoking tobacco 
use

Never 1452 (77.6) 419 (22.4) 0.050 1135 (64.6) 623 (35.4) 0.410

Past 146 (80.2) 36 (19.8) 114 (68.7) 52 (31.3)

Current 240 (81.1) 56 (18.9) 186 (67.4) 90 (32.6)

Physical activity

None 997 (76.9) 300 (23.1) 0.174 772 (63.4) 445 (36.6) 0.066

1–149 minutes/week 481 (78.5) 132 (21.5) 395 (69.1) 177 (30.9)

≥ 150 minutes/week 345 (82.5) 73 (17.5) 255 (65.6) 134 (34.4)

Multimorbidity
No 1612 (78.7) 435 (21.3) 0.233 1256 (66.0) 646 (34.0) 0.056

Yes 235 (75.3) 77 (24.7) 183 (60.4) 120 (39.6)

Functional disability
No 1788 (78.5) 489 (21.5) < 0.001 1410 (65.5) 742 (34.5) 0.214

Yes 38 (71.7) 15 (28.3) 14 (53.8) 12 (46.2)

Urinary incontinence 
(UI)

No UI 2015–2020 1256 (81.3) 288 (18.7) 1020 (70.1) 436 (29.9) < 0.001

UI one wave 438 (72.6) 165 (27.4) 329 (59.3) 226 (40.7)

UI ≥ 2 waves 131 (70.1) 56 (29.9) 82 (46.9) 93 (53.1)

Table 2. Sample characteristics of middle-aged and older adults with incident insomnia symptoms (IS) and incident loneliness, Thailand, 
2015–2020
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Variables Subcategories

Incident poor QoL/happiness

p value

Incident poor self-rated mental 
health

p value
No Yes No Yes

N (%) N (%) N (%) N (%)

All 874 (47.0) 986 (53.0) 1168 (58.9) 814 (41.1)

Age (in years)   
45–69 606 (48.4) 646 (51.6) 0.080 848 (63.2) 494 (36.8) < 0.001

70 or more 268 (44.1) 340 (55.9) 320 (50.0) 320 (50.0)

Sex 
Female 478 (46.8) 543 (53.2) 0.869 630 (58.3) 451 (41.7) 0.519

Male 396 (47.2) 443 (52.8) 538 (59.7) 363 (40.3)

Education
≤ Elementary 664 (43.7) 856 (56.3) < 0.001 915 (56.4) 708 (43.6) < 0.001

> Elementary 209 (61.7) 130 (38.3) 253 (70.5) 106 (29.5)

Marital status
Not married 261 (42.2) 358 (57.8) 0.003 389 (58.7) 274 (41.3) 0.915

Married/cohabiting 603 (49.4) 617 (50.6) 766 (58.9) 534 (41.1)

Religion
Muslim or other 44 (31.2) 97 (68.8) < 0.001 73 (46.5) 84 (53.5) < 0.001

Buddhist 829 (48.3) 889 (51.7) 1095 (60.0) 730 (40.0)

Income 
High 570 (52.8) 510 (47.2) < 0.001 747 (64.6) 409 (35.4) < 0.001

Low 304 (39.0) 476 (61.0) 421 (51.0) 405 (49.0)

Geolocality
Rural 386 (42.8) 516 (57.2) < 0.001 570 (58.8) 400 (41.2) 0.882

Urban 488 (50.9) 470 (49.1) 598 (59.1) 414 (40.9)

Informal social 
engagement

No 797 (46.6) 912 (53.4) 0.304 1078 (58.7) 757 (41.3) 0.557

Yes 77 (51.0) 74 (49.0) 90 (61.2) 57 (38.8)

Obesity
< 30 kg/m2 761 (48.1) 821 (51.9) 0.034 1012 (60.3) 665 (39.7) 0.286

≥ 30 kg/m2 47 (38.2) 76 (61.8) 74 (55.6) 59 (44.4)

Alcohol use

Never 700 (47.3) 781 (52.7) 0.002 912 (57.5) 675 (42.5) < 0.001

Past 41 (33.6) 81 (66.4) 63 (50.8) 61 (49.2)

Current 128 (52.9) 114 (47.1) 188 (72.6) 71 (27.4)

Smoking tobacco 
use

Never 706 (48.1) 762 (51.9) 0.225 926 (58.8) 648 (41.2) 0.383

Past 64 (42.4) 87 (57.6) 80 (55.2) 65 (44.8)

Current 101 (43.7) 130 (56.3) 159 (62.1) 97 (37.9)

Physical activity

None 454 (46.2) 528 (53.8) 0.040 637 (59.6) 431 (40.4) 0.413

1–149 minutes/week 222 (44.8) 273 (55.2) 286 (56.6) 219 (43.4)

≥ 150 minutes/week 191 (53.1) 169 (46.9) 231 (60.6) 150 (39.4)

Multimorbidity
No 790 (48.4) 842 (51.6) < 0.001 1062 (61.4) 669 (38.6) < 0.001

Yes 84 (36.8) 144 (63.2) 106 (42.2) 145 (57.8)

Functional disability
No 852 (47.1) 958 (52.9) 0.758 1134 (58.9) 791 (41.1) 0.538

Yes 14 (50.0) 14 (50.0) 16 (53.3) 14 (46.7)

Urinary incontinence 
(UI)

No UI 2015–2020 616 (50.0) 617 (50.0) 0.002 806 (61.4) 507 (38.6) < 0.001

UI one wave 198 (42.7) 266 (57.3) 274 (55.2) 222 (44.8)

UI ≥ 2 waves 52 (37.2) 87 (62.6) 73 (48.0) 79 (52.0)

Table 3. Sample characteristics of middle-aged and older adults with incident poor quality of life (QoL)/happiness and incident poor self-rated 
mental health, Thailand, 2015–2020
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Variable
Model 1 Model 2 Model 3

OR (95% CI) p value OR (95% CI) p value OR (95% CI) p value

Odds ratios for the association between UI and incident DS

No UI 2015–2020 1 (Reference) 1 (Reference) 1 (Reference)

UI one wave 2.06 (1.56 to 2.72) < 0.001 2.03 (1.52 to 2.69) < 0.001 1.94 (1.44 to 2.62) < 0.001

UI ≥ 2 waves 2.18 (1.45 to 3.28) < 0.001 2.14 (1.40 to 3.27) < 0.001 1.96 (1.23 to 3.11) 0.004

Age (≥ 70 years) 1.13 (0.83 to 1.54) 0.433

Sex (male) 0.92 (0.66 to 1.29) 0.631

Education (> Elementary) 0.89 (0.60 to 1.32) 0.560

Married/cohabiting 1.04 (0.77 to 1.41) 0.793

Religion (Buddhist) 0.61 (0.39 to 0.96) 0.034

Income (low) 1.15 (0.86 to 1.53) 0.356

Urban residence 1.60 (1.22 to 2.10) < 0.001

Informal social engagement (low) 0.71 (0.42 to 1.18) 0.184

Obesity 1.11 (0.66 to 1.86) 0.704

Alcohol use

Never 1 (Reference)

Past 1.37 (0.75 to 2.49) 0.305

Present 1.40 (0.90 to 2.20) 0.140

Smoking tobacco

Never 1 (Reference)

Past 0.96 (0.53 to 1.71) 0.880

Present 0.98 (0.60 to 1.59) 0.922

Physical activity

None 1 (Reference)

1–149 minutes/week 0.88 (0.64 to 1.20) 0.414

≥ 150 minutes/week 1.10 (0.77 to 1.56) 0.616

Multimorbidity (yes) 1.06 (0.89 to 1.25) 0.521

Functional disability (yes) 0.34 (0.08 to 1.44) 0.141

Odds ratios for the association between PD and incident UI 

No DS 2015–2020 1 (Reference) 1 (Reference)

DS one wave 1.53 (1.23 to 1.92) < 0.001 1.41 (1.12 to 1.78) 0.003 0.003 0.003

DS 2–3 waves 3.29 (2.20 to 4.94) < 0.001 3.07 (2.03 to 4.63) < 0.001 < 0.001 < 0.001

Age (≥ 70 years) 2.48 (1.77 to 3.49) < 0.001

Sex (male) 0.62 (0.42 to 0.91) 0.014

Education (> Elementary) 0.58 (0.33 to 0.99) 0.047

Married/cohabiting 1.03 (0.73 to 1.43) 0.873

Religion (Buddhist) 1.26 (0.72 to 2.22) 0.414

Income (low) 1.31 (0.94 to 1.81) 0.112

Urban residence 0.74 (0.55 to 1.01) 0.054

Informal social engagement (low) 0.71 (0.41 to 1.26) 0.242

Obesity 1.14 (0.64 to 2.03) 0.650

Alcohol use

Never 1 (Reference)

Past 0.66 (0.29 to 1.51) 0.324

Present 1.39 (0.79 to 2.45) 0.254

Smoking tobacco

Never 1 (Reference)

Past 1.54 (0.75 to 3.17) 0.239

Present 0.77 (0.40 to 1.49) 0.434

Physical activity

None 1 (Reference)

1–149 minutes/week 1.05 (0.73 to 1.49) 0.809

≥ 150 minutes/week 1.16 (0.77 to 1.76) 0.482

Multimorbidity (yes) 1.29 (1.08 to 1.54) 0.005

Functional disability (yes) 3.50 (1.69 to 7.25) < 0.001

Model 1: unadjusted; Model 2: adjusted for age, sex, marital status, religion, education, residence status and income; Model 3: adjusted for Model 2 variables 
plus functional disability, physical activity, smoking, alcohol use, multimorbidity, informal social engagement, and body mass index

Table 4. Odds ratios for bidirectional associations between UI and depressive symptoms (DS), Thailand 2015–2020
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Variable
Model 1 Model 2 Model 3

OR (95% CI) p value OR (95% CI) p value OR (95% CI) p value

Odds ratios for the association between UI and incident IS

No UI 2015–2020 1 (Reference) 1 (Reference) 1 (Reference)

UI one wave 1.64 (1.32 to 2.05) < 0.001 1.60 (1.28 to 2.01) < 0.001 1.75 (1.38 to 2.23) < 0.001

UI ≥ 2 waves 1.86 (1.33 to 2.61) < 0.001 1.69 (1.19 to 2.40) 0.004 1.52 (1.03 to 2.25) 0.036

Age (≥ 70 years) 2.29 (1.65 to 3.18) < 0.001

Sex (male) 0.58 (0.40 to 0.85) 0.005

Education (> Elementary) 0.55 (0.32 to 0.95) 0.030

Married/cohabiting 1.04 (0.75 to 1.43) 0.825

Religion (Buddhist) 1.24 (0.71 to 2.16) 0.450

Income (low) 1.37 (1.00 to 1.88) 0.051

Urban residence 0.79 (0.60 to 1.06) 0.116

Informal social engagement (low) 0.73 (0.43 to 1.25) 0.252

Obesity 1.06 (0.60 to 1.87) 0.854

Alcohol use

   Never 1 (Reference)

   Past 0.88 (0.42 to 1.85) 0.731

   Present 1.57 (0.91 to 2.71) 0.103

Smoking tobacco

   Never 1 (Reference)

   Past 1.51 (0.76 to 2.97) 0.236

   Present 0.76 (0.40 to 1.46) 0.412

Physical activity

   None 1 (Reference)

   1–149 minutes/week 0.95 (0.67 to 1.35) 0.786

   ≥ 150 minutes/week 1.15 (0.76 to 1.72) 0.511

Multimorbidity (yes) 1.33 (1.13 to 1.56) < 0.001

Functional disability (yes) 3.50 (1.71 to 7.14) < 0.001

Odds ratios for the association between UI and incident IS

No IS 2015–2020 1 (Reference) 1 (Reference) 1 (Reference)

IS one wave 1.56 (1.29 to 1.90) < 0.001 1.50 (1.23 to 1.83) < 0.001 1.54 (1.25 to 1.91) < 0.001

IS 2–3 waves 2.34 (1.71 to 3.20) < 0.001 1.95 (1.41 to 2.70) < 0.001 2.05 (1.44 to 2.90) < 0.001

Age (≥70 years) 1.73 (1.41 to 2.13) < 0.001

Sex (male) 0.81 (0.65 to 1.02) 0.067

Education (>Elementary) 0.69 (0.52 to 0.92) 0.010

Married/cohabiting 0.82 (0.67 to 1.01) 0.058

Religion (Buddhist) 1.32 (0.92 to 1.89) 0.128

Income (low) 1.05 (0.86 to 1.27) 0.660

Urban residence 0.96 (0.80 to 1.16) 0.693

Informal social engagement (low) 1.10 (0.81 to 1.50) 0.530

Obesity 1.07 (0.73 to 1.55) 0.741

Alcohol use

Never 1 (Reference)

Past 0.94 (0.61 to 1.44) 0.776

Present 1.09 (0.79 to 1.51) 0.591

Smoking tobacco

Never 1 (Reference)

Past 1.27 (0.84 to 1.90) 0.256

Present 0.94 (0.67 to 1.33) 0.734

Physical activity

None 1 (Reference)

1–149 minutes/week 0.99 (0.80 to 1.22) 0.914

≥ 150 minutes/week 0.95 (0.73 to 1.22) 0.670

Multimorbidity (yes) 1.10 (0.98 to 1.23) 0.097

Functional disability (yes) 1.02 (0.51 to 2.04) 0.964

Model 1: unadjusted; Model 2: adjusted for age, sex, marital status, religion, education, residence status and income; Model 3: adjusted for Model 2 variables 
plus functional disability, physical activity, smoking, alcohol use, multimorbidity, informal social engagement, and body mass index

Table 5. Odds ratios for bidirectional associations between UI and insomnia symptoms (IS), Thailand 2015–2020
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that may increase the possibility of having poor mental 
health outcomes. This was the case for older age with 
incident insomnia and depressive symptoms, incident 
loneliness, and incident poor self-rated mental health, 
lower education and lower income with incident 
loneliness, incident poor QoL/happiness and incident 
poor mental health, and multimorbidity with incident 
poor QoL/happiness and incident poor self-rated 
mental health. This may point to the possibility of 
shared risk factors between UI and poor mental health.

4.1. Study Limitations 

One of the study's limitations is that self-reporting 
was used to evaluate the variables, including UI, 
mental health indicators and care provider diagnosed 
medical conditions. Some of the concepts, such as 
UI, the mental health indicators (loneliness, insomnia 
symptoms, quality of life and self-rated mental health) 
were only assessed with single items, and future 
studies should include all types of UI and multi-item 
scales. Depression symptoms were only assessed with 
a screening questionnaire, and further studies should 
include standardized diagnostic criteria. An additional 
constraint is the substantial loss at follow-up, and 
strengths are the population-based longitudinal 
design and large sample size. Considering that some 
effect sizes of the odds ratios were low, this may lower 
the strength of the results. 

5. CONCLUSION

A longer history of UI was associated with incident 
insomnia symptoms, incident loneliness, incident 

UI and poor mental health appear to interact or 
exacerbate each other. UI may lead to poor mental 
health due to the possibility of limiting social behaviour 
and UI accidents in public, and people with poor 
mental health may be intolerant and apprehensive of 
mild physical symptoms (UI).26,38 Common biochemical 
or neurological pathways underlying UI and poor 
mental health have been proposed for the high 
comorbidity and of UI and poor mental health.24

Mechanisms explaining the bidirectional associations 
between UI and poor mental health, include that 
chronic stress-induced inflammation responses 
appear to be the most powerful link to bladder 
disorders. In both patients and animal models, there 
is overwhelming evidence that proinflammatory 
cytokines and chemokines are released during chronic 
stress. Furthermore, it has been demonstrated that 
cytokines affect both local bladder functions and the 
central nervous system to cause pain and dysfunction 
in the bladder. Peripheral cytokines impact bladder 
function, causing detrusor hypertrophy and an increase 
in afferent nerve sensitivity, while pro-inflammatory 
cytokines influence the regulation of the micturition 
pathway by the receptors of the corticotropin release 
factor (CRF) in the brain and spinal cord.29

Moreover, we found a high prevalence of incident UI 
(29.5%), which is similar to global estimates (25%–45%)1 
and local studies in Thailand (8.0%–36.5%).2-3 We 
found that the prevalence of incident UI was higher 
in older people, women, unmarried, having lower 
education, lower income, having no informal social 
interaction and those with multimorbidity, all factors 

Variable
Model 1 Model 2 Model 3

OR (95% CI) p value OR (95% CI) p value OR (95% CI) p value

Odds ratios for the association between UI and incident loneliness

No UI 2015–2020 1 (Reference) 1 (Reference) 1 (Reference)

UI one wave 1.61 (1.31 to 1.97) < 0.001 1.51 1.23 to 1.87 < 0.001 1.51 (1.21 to 1.89) < 0.001

UI ≥ 2 waves 2.65 (1.93 to 3.64) < 0.001 2.34 1.69 to 3.25 < 0.001 2.23 (1.55 to 3.20) < 0.001

Odds ratios for the association between loneliness and incident UI

No loneliness 2015–2020 1 (Reference) 1 (Reference)

Loneliness one wave 1.59 (1.32 to 1.93) < 0.001 1.47 (1.20 to 1.78) < 0.001 1.44 (1.17 to 1.78) < 0.001

Loneliness 2–3 waves 2.45 (1.92 to 3.44) < 0.001 2.16 (1.68 to 2.79) < 0.001 2.21 (1.67 to 2.91)

Odds ratios for the association between UI and incident poor QoL

No UI 2015–2020 1 (Reference) 1 (Reference) 1 (Reference)

UI one wave 1.34 (1.08 to 1.66) 0.007 1.28 (1.03 to 1.60) 0.026 1.27 (1.01 to 1.60) 0.038

UI ≥ 2 waves 1.67 (1.16 to 2.40) 0.005 1.42 (0.98 to 2.07) 0.066 1.39 (0.94 to 2.06) 0.097

Odds ratios for the association between poor QoL and incident UI

No poor QoL 2015–2020 1 (Reference) 1 (Reference) 1 (Reference)

Poor QoL one wave 1.26 (1.02 to 1.57) 0.036 1.23 (0.98 to 1.54) 0.72 1.18 (0.93 to 1.50) 0.177

Poor QoL 2–3 waves 2.04 (1.62 to 2.56) < 0.001 1.82 (1.43 to 2.32) < 0.001 1.86 (1.44 to 2.41) < 0.001

Model 1: unadjusted; Model 2: adjusted for age, sex, marital status, religion, education, residence status and income; Model 3: adjusted for Model 2 variables 
plus functional disability, physical activity, smoking, alcohol use, multimorbidity, informal social engagement, and body mass index

Table 6. Odds ratios for bidirectional associations between UI, poor QoL and loneliness, Thailand 2015–2020
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depressive symptoms, and incident poor QoL/
happiness, and a longer history of depressive 
symptoms, a longer history of insomnia symptoms, a 
longer history of loneliness, a longer history of poor 
QoL/happiness and a longer history of poor self-rated 
mental health were associated with incident UI among 
middle-aged and older adults in Thailand. Health 
care providers should be aware of the associations 
between UI and poor mental health and may 
initiate combined treatment. Further studies using 
standardized diagnostic criteria may be conducted to 
confirm current findings.
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