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Abstract: This study investigated workplace toilet access related to lower urinary tract symptoms
(LUTS) among women in the Korean workforce. A cross-sectional survey was conducted to deter-
mine demographic characteristics, occupational risk factors, and urinary tract symptoms among
employed Korean women. Occupational risk factors included two survey questions about access
to toilets at work. LUTS were assessed using the overactive bladder symptom score (OABSS) and
international consultation on incontinence questionnaire-urinary incontinence short form (ICIQ-
SF). Health-related productivity losses (HRPL) were estimated using the work productivity and
activity impairment questionnaire for urinary symptoms (WPAI-US). Multiple logistic regression
was used to determine the association between workplace toilet access and LUTS. In addition,
generalised linear regression analysis was performed to assess HRPL according to workplace toilet
access. Of the 1057 participants, 260 (24.6%) and 294 (27.81%) had overactive bladder and urinary
incontinence, respectively. More than 50% reported poor access to toilet. Multiple logistic regres-
sion analysis showed that the lower the access to toilets in the workplace, the higher the incidence of
LUTS and the higher HRPL. In conclusion, restricted access to toilets at work are associated with
poor urinary health and loss of productivity.
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Introduction conceivably place individuals at risk for lower urinary
tract symptoms (LUTS). Women are more prone to LUTS

To access and use toilet facilities without restriction is  due to physiological factors such as a shorter urethra and

not only a matter of human dignity but is also crucial for
maintaining good health”. Restricted access to toilets may
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hormonal changes during menstruation, pregnancy, and
menopause?. These challenges could be further exacer-
bated by workplace barriers, including insufficient toilet
facilities, lack of privacy, and limited breaks, especially
in male-dominated industries where workforce plan-
ning often neglects women’s basic needs. Nevertheless,
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in many workplaces, toilet issues are often viewed as a
minor grievance, thereby shifting the responsibility onto
individuals rather than addressing them as problem within
the working environment. Recently, problems related to
the use of toilets by female workers have been revealed in
various industries and occupations, such as construction,
service, manufacturing, and transportationH). More than
1 in 10 full-time working women reported consistent de-
prived access toilets at their workplace even in the United
States®).

LUTS comprise various clinical manifestations, includ-
ing storage symptoms like urinary incontinence (UI),
urgency, frequency, nocturia, and emptying symptoms
such as slow urine flow, intermittent urination, urinary
hesitancy, urinary retention, terminal dribble, feelings of
incomplete bladder emptying, and other indicative urologi-
cal symptoms®. These symptoms can have a significant
impact on daily activities and health-related quality of life
as well as impose significant economic burdens on indi-
viduals, healthcare systems, and the society”. Individuals
with LUTS are likely to experience urinary symptoms
even at work®), particularly in settings with limited access
to toilets, which can make symptom management dif-
ficult”. While suppressing the urge to urinate is a normal
physiological and social response, recurring postponed
voiding may increase bladder discomfort, urgency, and in-
continence'”). Thus, urinary symptoms may be induced or
influenced by bladder practices adopted to manage LUTS
or normal urinary urges, depending on the role require-
ments and workplace environment!?.

Previous studies have addressed the impact of work-
place environments on urinary health, particularly among
women. For instance, research has shown that restricted
toilet access is associated with increased risks of urinary
incontinence and urgency among female healthcare work-

12) and service industry employees'?. Additionally,

ers
study in the United States have linked low occupational
control over toilet use with a higher prevalence of LUTS®.
Despite these findings, most studies have focused on sin-
gle occupations or limited settings, providing insufficient
insight into the broader working population.

Moreover, prevailing evidence suggests that female
workers with LUTS are substantially less productive be-
cause of lack of concentration, performing physical tasks,
and managing time'?). Restrictions on toilet access at work
may also contribute to work productivity impairments'?.
Despite this, most studies on this topic have not evaluated
toilet access in terms of labour productivity loss.

In South Korea, approximately 66% of women aged

40 and older experience LUTS'®, and this prevalence
increases to 77.2% among employed women'®. With the
aging workforce, the prevalence of LUTS among working
women is expected to rise significantly over time!”. Given
this increasing prevalence of LUTS among female work-
ers, it is important to investigate the influence of work-
place factors on urinary health. In this context, therefore,
our study investigates the relationship between workplace
toilet access and LUTS among female workers. Addition-
ally, we also sought to investigate whether women with re-
stricted their toilet usage at work reported a higher degree
of productivity loss from absenteeism and presenteeism.

Methods

Survey participants were recruited in November 2022
via an online survey platform. The study population was
selected based on specific inclusion and exclusion criteria.
Participants had to be employed women between the
ages of 19 and 70, and those outside of this range were
excluded. This online survey was performed based on the
panel of those who voluntarily participated in this survey.
A total of 1,057 participants completed the initial screen-
ing process at baseline. Participants were required to pro-
vide complete answers to questions designed to gather the
necessary information in order to be included in the study.

We designed a quantitative questionnaire based on a lit-
erature review to identify occupational factors of urologic
health problems in working women. The survey consisted
of demographic information (e.g. age, job categories, and
workplace characteristics where toilet are not available),
risk factors for urological symptoms (drug history, surgical
history, menopause, and experience of childbirth), toilet
access in the workplace, causes of toilet restrictions (Re-
sponse to why I couldn’t get to the toilet when I needed to
use it at work last week: Too busy, Lack of replacement
manpower, Far away from workplace, Insufficient number
of toilet seats, Dirty toilet hygiene, and others), urological
symptoms, and labour productivity.

Occupational risk factors included two survey questions
about access to toilets at work: A) ‘I cannot go to the toilet
at will during my shift’; and B) ‘At least once during my
workday in the past week, I wanted to go to the toilet but
could not’.

LUTS were determined using the overactive bladder
symptom score (OABSS) and international consultation
on incontinence questionnaire-urinary incontinence short
form (ICIQ-SF), which have been widely used in the liter-
ature'®. The severity of LUTS associated with overactive
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bladder (OAB) was assessed using the OABSS, developed
and validated in the Japan'®. The relevance and reliability
of the Korean version of the OABSS have been previously
verified®”. We defined the group with OAB symptoms as
a total OABSS of 3 or more with an urgency score of 2
or more for Question 3. Ul was assessed using the ICIQ-
SF tools. The assessment included three items with scores
(amount, frequency, and overall impact on quality of life)
and an additional item for the self-diagnosis of urine leak-
age. The total score is obtained by adding the responses
to the three items, resulting in a score ranging from 1 to
21. We defined the group with UI symptoms as those with
an ICIQ-SF greater than or equal to 5. The Korean ver-
sion of the ICIQ-SF used in this study was developed and
validated by the Korean Society of Urinary Incontinence
with permission from Dr. Nikki Cotterill, the author of
the English version®". The translation process followed
standardized procedures, including linguistic adaptation
and internal validation, and the final version was published
through the ICIQ website after review by the ICIQ com-
mittee. This pre-validated version ensures reliability and
comparability with the original English version.

Health-related productivity losses (HRPL) were as-
sessed using the work productivity and activity impair-
ment questionnaire for urinary symptoms (WPAI-US).
The WPALI includes six questions that reflect decline in
work productivity among currently employed workers®?.
Absenteeism, one of the reductions in productivity, refers
to the extent to which workers are absent from work. This
is calculated as the percentage of working hours during
which workers were unable to come to work due to health
problems over the past 7 d. Presenteeism, another indica-
tor of productivity loss, is defined as going to work but
experiencing impairment due to health problems. Lastly,
HRPL was defined as the extent to which worker was
absent from work or had significant impairment in per-
forming normal work due to health problems in the past 7 d.
HRPL was calculated by adding together absenteeism and
presenteeism.

Demographic and occupational characteristics of
participants were presented as numbers, percentages,
means, and standard deviations. Multiple logistic regres-
sion analysis was performed to examine the association
between workplace toilet access and urinary symptom
outcomes. A literature search was performed to identify
risk factors associated with symptom outcomes, and select
age, job category, drug history, surgery history, meno-
pausal, and multiparous as covariates for inclusion in the
adjusted model. In addition, generalised linear regression
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analysis was performed to identify the association between
workplace toilet access and HRPL. Further, we conducted
a stratified analysis by presence or absence of LUTS to
reflect the impact of LUTS. Because there may be an
interaction between LUTS and toilet access with respect to
worker productivity, we stratify to exclude the moderating
effect of LUTS on the effect of toilet access on worker
productivity. All statistical analyses were performed using
the SAS statistical software (version 9.4; SAS Institute
Inc., Cary, NC, USA).

Results

The participant characteristics are described in Table 1.
Among the 1,057 participants, the mean age was 41.26 yr.
Among the participants, 260 (24.6%) had overactive blad-
der symptoms and 294 (27.81%) had UI, showing different
distributions according to the covariates (Table 1). Ad-
ditionally, 144 participants (13.62%) have both overactive
bladder symptoms and urinary incontinence (not shown).

When asked to select the primary reason for toilet re-
strictions, the most common response was being too busy
(55%), followed by lack of substitute personnel when
needing to use the toilet (14%) (Fig. 1). Moreover, when
asked about the typical workplace setting as a factor that
makes it difficult to use the toilet, the most common set-
ting was the customer’s workplace, followed by working
in a cold or hot place, and working in the transportation
sector (Fig. 2).

The association between workplace toilet access and
LUTS was analysed using a multiple logistic regression
analysis. Level of toilet access restrictions at work (Ques-
tion a) was positively associated with LUTS (OAB, p
for trend=0.0007; Ul, p for trend <0.0001). Also, those
who wanted to go to the toilet but could not (Question b),
showed a positive odds ratio for LUTS compared to those
who could go when they wanted [OAB (OR: 2.58; 95%
CI, 1.88-3.54), UI (OR: 2.06; 95% CI, 1.53-2.78)] (Table
2).

Table 3 shows the mean differences in productivity loss-
es according to toilet access at work. The model included
age, job category, which may account for occupational
environmental factors, and factors that may affect urinary
health (drug history, surgery history, menopausal status,
and whether women had multiple births) as covariates.
Then, the results were presented as% point. Compared to
individuals who had not restrictions to the toilet at work,
those with restrictions had a higher productivity loss, rang-
ing from 6.67% point for those who rarely had restricted
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Table 1. Participant characteristics and lower urinary tract symptoms

Overactive bladder Urinary incontinence
Total sample,

symptom, number  symptom, number
number (%) P ymp

(%) (%)

Total 1,057 260 294
Age (yr) 41.26 £10.74

20-29 193 (18.26) 50 (19.23) 45 (15.31)

30-39 248 (23.46) 56 (21.54) 54 (18.37)

40-49 375 (35.48) 102 (39.23) 130 (44.22)

50-59 175 (16.56) 38 (14.62) 46 (15.65)

60+ 66 (6.24) 14 (5.38) 19 (6.46)
Drug history*

Yes 154 (14.57) 70 (26.92) 76 (25.85)

No 903 (85.43) 190 (73.08) 218 (74.15)
Surgery history*

Yes 155 (14.66) 61 (23.46) 64 (21.77)

No 902 (85.34) 199 (76.54) 230 (78.23)
Menopause

Yes 175 (16.56) 34 (13.08) 45 (15.31)

No 882 (83.44) 226 (86.92) 249 (84.69)
Experiences of childbirth

Yes 438 (41.44) 110 (42.31) 140 (47.62)

No 619 (58.56) 150 (57.69) 154 (52.38)
Job categories

Higher administrator occupations 9 (0.85) 1(0.38) 3(1.02)

Professionals and related workers 25(2.37) 5(1.92) 11 (3.74)

Clerical occupation 389 (36.8) 82 (31.54) 106 (36.05)

Sales occupation 119 (11.26) 28 (10.77) 30(10.2)

Service occupation 281 (26.58) 80 (30.77) 81 (27.55)

Skilled worker 52 (4.92) 12 (4.62) 10 (3.4)

Semi-skilled worker 27 (2.55) 10 (3.85) 8(2.72)

Unskilled worker 144 (13.62) 39 (15) 41 (13.95)

Agricultural, forestry and fishery worker 11 (1.04) 3(1.15) 4(1.36)
Toilet access in workplace
(A) I cannot go to the toilet at will during my shift.

Never 489 (46.26) 86 (33.08) 96 (32.65)

Rarely 322 (30.46) 89 (34.23) 97 (32.99)

Usually 165 (15.61) 56 (21.54) 64 (21.77)

Often 67 (6.34) 23 (8.85) 28 (9.52)

Always 14 (1.32) 6(2.31) 9(3.06)
(B) At least once during my workday in the past week, I wanted to go to the toilet but couldn’t.

No 512 (48.44) 76 (29.23) 101 (34.35)

Yes 545 (51.56) 184 (70.77) 193 (65.65)

*Diuretics, antidepressants, painkillers, etc.
fIncontinence surgery, lower abdominal and pelvic lumen surgery, uterine surgery, vaginal surgery, etc.

access, to 25.59% point for those who always lacked  strictions and HRPL in the group with LUTS compared to
access. Similar trends were observed for individuals who  the group without LUTS (See middle and right sections of
wanted but were unable to access a toilet in the past week,  Table 3). Associations between restricted toilet access and
showing a higher productivity loss of 10.98% point. The = HRPL were more consistent among female workers with
stratified analysis shows the association between toilet re-  LUTS than without LUTS. In supplementary analyses,
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Insufficient number
of toilet seats

11%

Far away from
workplace

1%

Lack of replacement
manpower

14%

Dirty toilet hygien
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Others the association between LUTS and HRPL was examined
(o)

within different groups of female workers whose access to
toilets varied. HRPL due to LUTS was gradually increased
as toilet access was more restricted.

7%

Discussion

In this study on the Korean female workforce, restric-
Too busy tions on toilet use at work were significantly associated
with an increased risk of LUTS. Moreover, restrictions
on toilet use at work reduced labour productivity due to
urinary symptoms through increased absenteeism and
presenteeism.

Our findings are consistent with previous studies that

have demonstrated an association between restricted toilet

Fig. 1. Response to why I couldn’t get to the toilet when I needed to access and increased prevalence of LUTS!'®. For example
. 2
use it at work last week among total 545 participants.

o . N 269
(store, school, etc.)
Places with low temperatures [ 109
Places with high temperatures [N o1
In transportation NN ¢

Gudoer o
(construction site, field, street, etc.)

Place to work away from others (solitary work) [N 45

Fig. 2.

0 50 100 150 200 250 300

Occupational environment where toilet is not available.

Table 2. Association between workplace toilet access and urinary symptoms

Overactive bladder symptoms Urinary incontinence symptoms

Adjusted OR* 95% CI Adjusted OR* 95% CI

(A) I cannot go to the toilet at will during my shift.

Never (ref) (ref)
Rarely 1.662 1.167  2.366 1.824 1.293  2.571
Usually 1.926 1.26 2942 2.326 1.538 3.518
Often 1.911 1.047 3.486 2.925 1.636  5.228
Always 2.513 0.772  8.177 7.857 2376 25.98
p for trend =0.0007 p for trend <0.0001
(B) At least once during my workday in the past week, I wanted to go to the toilet but couldn’t.
No (ref) (ref)
Yes 2.579 1.879  3.540 2.063 1.533  2.776

*Adjusted; age, job category, drug history, surgery history, menopausal, and multiparous.
OR: Odds ratio.

Industrial Health 2025, 63, 356364
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Mean differences of health-related productivity loss due to urinary symptoms according to toilet access (Unit:

Total LUTS No LUTS
HRPL 95% C1 HRPL 95% CI HRPL 95% C1

(A) I cannot go to the toilet at will during my shift.

Never (ref) (ref) (ref)

Rarely 6.67 1.80 11.54 6.20 -0.83 13.23 1.36 -320 593

Usually 18.73 12.56  24.90 17.87 9.51 2623 7.23 0.49 13.97

Often 14.60 584 2336 15.36 3.71  27.00 —0.02 -9.63  9.59

Always 25.59 7.44 4374 32.66 8.83  56.49 —1.54 —21.44 18.36
(B) At least once during my workday in the past week, have you wanted to go to the toilet but couldn’t.

No (ref) (ref) (ref)

Yes 10.98 7.86  14.09 9.54 497 14.11 4.79 1.93 7.64

Unit: percent point.

Estimated by generalized linear model and contrast to reference (Never or No).

Analytic model was adjusted by age, job category, drug history, surgery history, menopausal, and multiparous.

LUTS: Lower urinary tract symptoms; HRPL: health-related productivity loss.

female employees of a large academic medical centre in
the United States were surveyed to examine their bladder
health and toileting behaviours'”. Among the 182 women
who participated in the survey, those who delayed urina-
tion for extended periods while at work reported increased
odds of urinary urgency (AOR=7.85, 95% CI=1.57—-
39.24). When the risk factors for Ul were examined among
women working full-time in the United States®, approxi-
mately 11% of the 3,062 women reported using the toilet
only occasionally or never at work, which was associated
with urinary urgency (AOR=1.39, 95% CI=1.04-1.86),
stress incontinence (AOR=1.33, 95% CI=1.01-1.76), and
UI (AOR=1.52, 95% CI=1.18-1.94). In a study of 66
nurses and 67 controls in 5 nephrology centres in Brazil'?,
nurses were stationed in the dialysis rooms where toilets
and water supplies were unavailable in the dialysis rooms,
and only water bottles were allowed in nurse workspaces
in compliance with infection control regulations. As a
result, the prevalence of burning sensation (50% vs. 27%,
p<0.001), urgency (42% vs. 21%, p<0.001), and infection
(42% vs. 25%, p=0.04) was higher among nurses than
control group participants. Moreover, a study conducted
in Taipei reported that low occupational control related
to toilet use was associated with Ul (AOR=2.20, 95%
CI=1.37-3.52) among female primary school teachers®.
Beyond these studies, our research broadens the scope by
examining diverse occupation, revealing that restricted
toilet access and its impact on LUTS and productivity loss
are widespread across various job roles and workplace
environments, not limited to specific occupational settings.

Workers with restricted toilet access at work may be less

productive due to a combination of factors that include
the inability to concentrate, perform physical activities, or
complete tasks without interruption. This is supported by
findings from various studies. In a USA household survey
of 3,364 employed women, as the severity of UI increased,
so did the impact on employees’ ability to concentrate”).
Similarly, another American study involving 2,876 male
and 2,876 female employees aged 40—65 yr found that
OAB was linked to decreased work productivity, specifi-
cally highlighting concentration difficulties as a key is-
sue’”. Additionally, an Australian study on female nurses
and midwives aged 21-67 yr showed that UI notably
reduced their ability to concentrate and manage time, fur-
ther emphasizing the crucial link between urinary health
and cognitive function in the workplace?. Compounding
these work-based bladder health issues, behaviours such
as “waiting too long to urinate at work™ can exacerbate
nurses’ urinary urgency, leading to frequent toilet visits
and an inability to focus®®. A meta-analysis also under-
lined that female workers with LUTS faced a significantly
higher risk of impaired work productivity, primarily due to
concentration and time management issues'>. Our study
adds to this body of evidence by supporting the relation-
ship between restricted toilet access, urinary symptoms,
and the resulting impact on job performance within the
Korean female working population.

It is necessary to understand the reason for the toilet
problems of female workers, which are commonly ex-
perienced across various occupations. These could be

18)

attributed to several factors' ™, including the absence of a

usable toilet designated for female workers; inadequate
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installation of a sufficient number of toilets in the work-
place; lack of provision of proper areas, facilities, sanita-
tion, and safety environment; or insufficient time allocated
due to extreme labour demands. Moreover, barriers to
toileting can also be ascribed to the job-specific activities
of working women. For instance, present findings suggest
that working in hot/cold environments, extremely low job
autonomy, and working in a closed dust-proof suit can
hinder the ability to use toilets when necessary.

Toilet use at work can be summarised as a matter of
space, time, and autonomy. When assessing the condi-
tions and environment regarding toilet usage, ‘time’ is a
crucial factor, in addition to the physical ‘space’ of the
toilet within the workplace. In a labour environment with
a general lack of workforce, workers do not have enough
time to rest and address basic physiological needs during
work hours. In this study, more than half of female work-
ers attribute the reasons for restrictions on toilet use to
being ‘too busy’. Furthermore, breaks during work were
arranged to be markedly short, and the right to adequate
rest was not guaranteed, making it difficult to use the toilet
by creating long waiting times?”. ‘Autonomy’ for one’s
own labour is another important force that improves ac-
cess to use by self-adjusting working hours. Among the
study participants, the customer’s workplace (Door-to-door
sales, door-to-door tutors, etc.) was the most commonly
mentioned occupational environment in which toilets were
unavailable (Fig. 2). Under these conditions, workers may
respond in ways that control their body, causing maladap-
tive behaviour to manage their need to urinate by reducing
their fluid and caffeine intake or wearing absorbent prod-
ucts to prevent accidents'® 27,

This study is limited by its cross-sectional design,
which prevented causal inferences. In addition, informa-
tion on symptoms and exposure was gathered using self-
administered questionnaires. This method relies on the
accuracy of the respondent’s memory and is susceptible
to non-response and recall biases. Specifically, the restric-
tion on toilet access at work was operationally assessed
using unstructured queries. Consequently, the responses
provided only contextual information and not objective
assessment. Strengths of this study include the similarity
of our sample’s demographic profile to that of the total
female workforce in Korea with a variety of occupa-
tions, which increases the likelihood that our sample was
roughly representative.

In conclusion, restricted access to toilets at work are
associated with poor urinary health and loss of productiv-
ity. This has been a neglected health concern, but should

Y LEE et al.

be prioritised for an aging workforce, considering that
the prevalence of LUTS increases with age. Fortunately,
however, toileting access is modifiable in most cases, and
the concomitant work impairments suggested by these
findings may be preventable. From an occupational health
perspective, restricted toilet access should be viewed as
an organizational issue rather than an individual incon-
venience. Experts in occupational health emphasize that
providing adequate toilet facilities, time for their use, and
autonomy is fundamental to promoting worker well-being
and preventing conditions such as LUTS. Moreover, the
observed productivity losses, driven by both absenteeism
and presenteeism, highlight the potential organizational
costs of neglecting basic physiological needs in workplace
design and management. These findings support the need
for employer-driven interventions, such as policy adjust-
ments and infrastructure improvements, to enhance acces-
sibility to toilet at work. At the national level, policymak-
ers should consider incorporating workplace standards for
toilet access and hygiene into labour regulations, ensuring
that employers provide adequate facilities, time for their
use, and autonomy. Future research should explore the
effectiveness of such interventions in reducing LUTS and
improving labour productivity.
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