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INTRODUCTION

The impact of lower urinary tract symptoms (LUTS) on indi-
viduals’ everyday life can be significant, triggering distress and 
reduced confidence that may adversely affect work-related pro-

ductivity and social interactions [1]. Reduced quality of life has 
been reported among individuals with LUTS, and many indi-
viduals experience bothersome symptoms that impair the qual-
ity of their daily life [2].

LUTS encompasses a wide range of symptoms, categorized 
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Purpose: This study aimed to investigate lower urinary tract symptoms (LUTS) and the correlation between LUTS and osteo-
arthritis (OA) symptoms in the vendors working in a conventional market.
Methods: This cross-sectional study was conducted on 153 vendors aged 40 and over from August 10th to September 8th, 
2020, in a conventional market. Data were collected via the self-reported questionnaires. We assessed LUTS by International 
Prostate Symptom Score (IPSS) and OA symptoms by Western Ontario and McMaster Universities Osteoarthritis Index 
(WOMAC).
Results: The mean age of 153 subjects was 61.31±9.92 years old. The mean score of IPSS and WOMAC was 5.37±5.68 (range, 
0–35) and 16.89±19.61 (range, 0–96). Fifty-one percent of subjects had urinary incontinence at least monthly. Twenty-four 
point two percent of subjects had moderate-to-severe LUTS which were defined as a score of IPSS ≥8. LUTS were positively 
correlated with OA symptoms (r=0.41, P<0.001).
Conclusions: The results showed that LUTS were associated with OA symptoms, and it also emphasized the need for vendors 
to be provided with a health education program to manage and prevent their LUTS and OA symptoms.
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by the International Continence Society (ICS) as bladder stor-
age, voiding, and postmicturition symptoms. Storage symptoms 
include urinary frequency, nocturia, urinary urgency, and uri-
nary incontinence (UI). Voiding symptoms include slow 
stream, intermittent stream, hesitancy, and straining [3].

Yoo et al. [4] reported a total prevalence of LUTS of 68.2%, 
including 70.6% among men and 66.0% among women, ac-
cording to the ICS definition in their study of 2,080 subjects 
aged 40 years or older. Przydacz et al. [5] assessed a population 
aged 40 years or older in a Western country and reported a 
prevalence of LUTS of 69.8% (66.2% among men and 72.6% 
among women). Importantly, the definition of LUTS can vary 
among studies, influencing the results. Liu et al. [6] reported in 
their study of participants aged older than 40 years that the 
prevalence of LUTS, defined as the presence of at least moder-
ate symptoms according to the International Prostate Symptom 
Score (IPSS), among the total study population was approxi-
mately 30%; while, in a Korean study, the prevalence of LUTS 
characterized by moderate or greater symptoms per IPSS was 
higher in men (44.7%) than in women (35.8%) [4].

Osteoarthritis (OA) is also highly prevalent around the globe 
as a leading cause of disability that can negatively impact peo-
ple’s physical and mental well-being [7]. The knees and hips are 
the parts most affected by OA in general, leading to pain, stiff-
ness, swelling, and loss of normal joint function [8]. The West-
ern Ontario and McMaster Universities Osteoarthritis Index 
(WOMAC) is a widely used measure for assessing pain, stiff-
ness, and physical function among people with OA of the knee 
and hip joints [9]. Moreover, mobility problems, including 
those symptoms caused by OA, might lead to a delay in urina-
tion at an appropriate time or trouble with using the toilet [10]. 
Previous research has shown that OA and OA pain are associ-
ated with UI [11], and Ahmadi et al. [12] also reported that OA 
increased the risk of UI.

On the other hand, occupation type and workplace environ-
ment may be closely related to the presence of voiding prob-
lems. Limited restroom use among workers may occur in the 
work environment due to an increased work burden, i.e., great-
er inconvenience when using the restroom at work [13]. Work-
ers in service and retail occupations may not have adequate 
time for toileting due to high-paced job demands [14]. More-
over, occupations that demand characteristics such as awkward 
positioning, physically hard activities, and more manual labor 
are risk factors of LUTS and UI [15]. Several studies have as-
sessed the prevalence of LUTS, including UI among women 

working in production facilities, teachers, and female air force 
members [16-18].

In Korea, community-based epidemiologic studies on LUTS 
have concluded that LUTS is associated with sociodemographic 
characteristics [19], lifestyle [20], and falls and/or a fear of fall-
ing [21]. Kim and Kwak [22] examined the association between 
UI in working women and their occupational status by using 
data from the fourth Korea National Health and Nutrition Ex-
amination Survey.

Vendors at the conventional market need to work on strenu-
ous physical lifting and activities, knee-bending or squatting 
position, and prolonged standing posture all day long, which 
may lead to a higher risk of developing muscle joint problems 
and knee OA in particular [23]. However, there is little research 
on LUTS in specific occupational groups. such as conventional 
market vendors with limited restroom use and a significant 
daily musculoskeletal burden. Therefore, we aimed to investi-
gate LUTS and the relationship between LUTS and OA symp-
toms among vendors working in a conventional market as one 
of the specific occupational groups that remains to be investi-
gated. We also intended to provide basic data to support the de-
velopment of an education program for the management of 
voiding and musculoskeletal health among vendors in a con-
ventional market.

MATERIALS AND METHODS

Design and Ethics Statement
This study employed a cross-sectional design. The present study 
was conducted following the ethical standards of the Declara-
tion Helsinki and was approved by the Institutional Review 
Board at Jeju National University (approval number: JJNU-
IRB-2020-031).

Samples and Data Collection
Data were collected via a self-reported questionnaire. A total of 
153 individuals, who were all vendors aged 40 years and older 
working at a conventional market located in Jeju City, agreed to 
participate in the study with a full understanding of the pur-
pose and the content of the study. Individuals who had a medi-
cal history of stroke and/or Parkinson disease were excluded. 
The first author provided details on the purposes, contents, and 
methods of the study to the chairman and directors of the Ven-
dors Association and they agreed with data collection. Then, 
from August 10 through September 8, 2020, the author and/or 
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research assistants visited each vendor’s store. After explaining 
the study’s purpose to each vendor, data were collected by their 
completion of the questionnaire, which took about 15 minutes 
per vendor. Vendors’ participation in the study was voluntary 
and they were given a full explanation regarding discontinuing 
completion of the questionnaire at any time together with an 
assurance of confidentiality of their responses and personal in-
formation.

Sample Size
The sample size was computed using the G*power 3.1 software 
[24]. With a statistical significance of 0.05, a power of 0.95, and 
an effect size of 0.3, in the correlation, the sample size was 
found to be 134. Considering the potential for loss to follow-up, 
we distributed 160 questionnaires; 7 with incomplete data were 
eventually excluded, so 153 vendors were enrolled in this study.

Questionnaire and Measures
General characteristics
Using the questionnaire, the study participants were asked 
about general characteristics, such as sex, age, educational level, 
marital status, alcohol consumption, smoking, regular exercise 
habits, and chronic diseases.

Lower urinary tract symptoms
LUTS were evaluated by the Korean version of the IPSS [25]. 
The IPSS includes 4 voiding LUTS (hesitancy, intermittency, 
weak stream, and incomplete emptying of the bladder) and 3 
storage LUTS (frequency, urgency, and nocturia). Subjects were 
asked to indicate the frequency with which they experienced 
each of the 7 symptoms during the past 3 months on a scale of 
0–5. IPSS scores range from 0 to 35; scores ranging from 0 to 7 
indicate mild LUTS, scores from 8 to 19 indicate moderate 
LUTS, and scores from 20 to 35 indicate severe LUTS. Positive 
LUTS was operationally defined as a score of IPSS ≥8 of mod-
erate-to-severe LUTS.

Urinary incontinence
UI was assessed on the basis of the definition of the ICS [5] as a 
“complaint of any involuntary leakage of urine,” and UI was op-
erationally defined as incontinence by the reporting of involun-
tary urine loss at least once per month during the 3 months pri-
or to data collection. Stress UI symptoms were identified when 
the participant responded positively to the question, “have you 
had leakage of urine when you coughed, laughed, exercised, 

lifted, or climbed stairs during the past 3 months?” Urge UI was 
identified when the participant responded positively to the 
question, “during the past 3 months, when leakage of urine has 
occurred, were you aware of the need to urinate before the leak-
age occurred?” Mixed UI was confirmed when the participant 
responded positively to these 2 questions [26].

OA symptoms
The WOMAC, a self-reported questionnaire that includes 24 
questions classified into 3 subscales of pain, stiffness, and physi-
cal function, was used to assess OA symptoms [27]. The WOM-
AC includes 5 questions on pain, 2 questions on stiffness, and 
17 questions on physical function. Each question was scored on 
a 5-point Likert scale format as none (0), mild (1), moderate 
(2), severe (3), or extreme (4). The score for each subscale is cal-
culated by summing the component item scores for each sub-
scale. Thus, the total score ranges are 0–96; 0–20 for pain, 0–8 
for stiffness, and 0–68 for physical function.

Statistical Analysis
Statistical procedures were performed with the SAS ver. 9.2 
(SAS Institute, Cary, NC, USA). Descriptive data were reported 
by using the mean, standard deviation, or frequency as indicat-
ed. To test the mean differences in the scores of LUTS by gener-
al characteristics and the mean differences in the scores of 
WOMAC by UI and LUTS severity, a Student t-test, or 1-way 
analysis of variance with post hoc test (Duncan test) was adopt-
ed. Pearson correlation coefficient was calculated to identify the 
relationship between LUTS and OA symptoms, and age was 
corrected as a covariate.

RESULTS

General Characteristics
A total of 153 participants were enrolled in this study, 77.8% of 
whom were female, with a mean age of 61.31 ±9.92 years 
(range, 40–80 years); 39.9% of participants were aged 60 to 69 
years and 18.3% were aged 70 years or older. Additionally, 
23.5% had completed elementary school, and 70.6% were mar-
ried. 9.8% of the participants drank alcohol regularly, and 7.2% 
were current smokers. No regular exercise was reported by 
50.3% of the participants, and 42.1% had chronic diseases (Ta-
ble 1).
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LUTS and Severity, UI, and OA Symptoms
The mean IPSS was 5.37±5.68. Concerning the reported sever-
ity of LUTS, 20.9% of participants were included in the moder-
ate group and 3.3% were included in the severe group accord-
ing to their IPSS scores; thus, 24.2% of respondents with LUTS 
had moderate-to-severe symptoms (IPSS ≥8). Among all 
symptoms of LUTS, nocturia garnered the highest score (1.51± 
1.04).

Fifty-one percent of all study participants had experienced 
UI more than once a month during the prior 3 months; more 
specifically, 49% had experienced no UI, 30.7% had experi-
enced stress UI, 1.3% had experienced urge UI, and 19.0% had 
experienced mixed UI. 26.5% of the male and 58.0% of the fe-
male subjects had UI.

The total WOMAC score of OA symptoms was 16.89±19.61, 
and the following subscale scores were also recorded: pain, 
3.41±4.16; stiffness, 2.11±2.01; and physical function, 11.37± 

Table 1. General characteristics of study participants (n=153)

Characteristic Value

Sex
Male 34 (22.2)
Female 119 (77.8)

Age (yr), mean±SD (range) 61.31±9.92 (40–80)
40–49 25 (16.3)
50–59 39 (25.5)
60–69 61 (39.9)
≥70 28 (18.3)

Education level
Elementary school 36 (23.5)
Middle school 35 (22.9)
High school 61 (39.9)
College and over 21 (13.7)

Marital status
Single 9 (5.9)
Married 108 (70.6)
Divorce/widow 36 (23.5)

Alcohol drinking
None 84 (54.9)
Infrequently 54 (35.3)
Regularly 15 (9.8)

Smoking habit
None 125 (81.7)
Previous 17 (11.1)
Current 11 (7.2)

Regular exercise habit
None 77 (50.3)
1–2 times a week 49 (32.0)
3–7 times a week 27 (17.7)

Chronic diseases (n=152)
No 88 (57.9)

Yes 64 (42.1)

Values are presented as number (%) unless otherwise indicated.	
SD, standard deviation.

Table 2. Severity and each symptom of LUTS, UI, and OA symp-
toms (n=153)

Variable Value

Severity of the LUTS 
Mild (IPSS range, 0–7) 116 (75.8)
Moderate (IPSS range, 8–19) 32 (20.9)
Severe (IPSS range, ≥20) 5 (3.3)

Each symptom score of the LUTS 
Incomplete emptying of bladder 0.60±1.02 (0–5)
Frequency 0.70±1.08 (0–5)
Urgency 0.73±1.03 (0–5)
Intermittency 0.67±1.06 (0–5)
Weak stream 0.73±1.17 (0–5)
Hesitancy 0.43±0.92 (0–5)
Nocturia 1.51±1.04 (0–5)
Total LUTS score 5.37±5.68 (0–35)

UI/patterns
No UI 75 (49.0)
Stress UI 47 (30.7)
Urge UI 2 (1.3)
Mixed UI 29 (19.0)

UI/sex
Male

No 25 (73.5)
Yes 9 (26.5)

Female
No 50 (42.0)
Yes 69 (58.0)

Osteoarthritis symptoms (WOMAC score) 16.89±19.46 (0–96)
Pain 3.41±4.16 (0–20)
Stiffness 2.11±2.01 (0–8)

Physical function 11.37±14.40 (0–68)

Values are presented as number (%) or mean±standard deviation (range).
LUTS, lower urinary tract symptoms; UI, urinary incontinence; OA, 
osteoarthritis; IPSS, International Prostate Symptom Score; WOMAC, 
Western Ontario and McMaster Universities Osteoarthritis Index.
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14.40 (Table 2).

Differences in the Scores of LUTS by General Characteristics
LUTS was significantly different according to age (F=4.67, P= 
0.003) and marital status (F=4.03, P=0.019). LUTS scores of 
those aged 70 years or older were significantly higher than 
those aged 40 to 49 years, 50 to 59 years, or 60 to 69 years. 
LUTS scores of participants who were divorced or widowed 

were significantly higher than those of single or married partic-
ipants (Table 3).

Differences in OA Symptom Scores by UI and LUTS Severity
OA symptoms were significantly different according to UI (t=  
-3.96, P<0.001), being statistically significantly higher among 
those with UI than among those without UI.

OA symptoms were also significantly different by LUTS se-
verity (F=2.87, P<0.001). According to LUTS severity, OA symp-
toms scores were the highest in the severe LUTS group (52.60± 
28.61), then lower in the moderate LUTS group (27.91±23.68) 
and in the mild LUTS group (12.12±14.48) (Table 4).

Correlation Between LUTS and OA Symptoms
Pearson correlation coefficient showed that there was a signifi-
cant, positive correlation between LUTS and OA symptoms 
(r =0.41, P <0.001). In other words, the more severe the OA 
symptoms, the more severe the LUTS (Table 5).

DISCUSSION

The IPSS, which has been mostly used for evaluation purposes 
in previous epidemiological studies of LUTS in both men and 

Table 3. Differences in LUTS scores by general characteristics

Characteristic Mean±SD t or F P-value

Sex -0.09 0.931
Male 5.24±4.99
Female 5.33±5.88

Age (yr)
40–49 4.60±6.07a 4.67 0.003* (a<b)
50–59 4.90±4.32a

60–69 4.30±4.50a

≥70 8.85±7.94b

Education level 1.14 0.334
Elementary school 6.46±6.70
Middle school 5.94±6.92
High school 4.44±4.03
College and over 4.86±5.62

Marital status 4.03 0.019* (a<b)
Single 4.67±2.18a

Married 4.59±4.34a

Divorce/widow 7.61±8.59b

Alcohol drinking 2.28 0.106
None 5.30±5.11
Infrequently 4.56±5.21
Regularly 8.07±9.06

Smoking habit 0.02 0.981
None 5.32±5.78
Previous 5.41±5.03
Current 5.0±5.92

Regular exercise habit 0.59 0.554
None 5.80±6.72
1–2 times a week 4.71±4.55
3–7 times a week 5.00±4.15

Chronic diseases 1.05 0.295
No 5.73±5.77

Yes 4.75±5.59

LUTS, lower urinary tract symptoms; SD, standard deviation.
*P<0.05, Duncan test.

Table 4. Differences in the scores of OA symptoms (WOMAC 
score) by UI and LUTS severity

Characteristic Mean±SD t or F P-value

UI -3.98 <0.001
No 10.49±13.94
Yes 22.36±22.10

LUTS 21.21 <0.001* 
(a<b<c) 

Mild (IPSS range, 0–7) 12.12±14.48a

Moderate (IPSS range, 8–19) 27.91±23.68b

Severe (IPSS range, 20–35) 52.60±28.61c

OA, osteoarthritis; WOMAC, Western Ontario and McMaster Univer-
sities Osteoarthritis Index; UI, urinary incontinence; LUTS, lower uri-
nary tract symptoms; SD, standard deviation; IPSS, International Pros-
tate Symptom Score.
*P<0.05, Duncan test.

Table 5. The relationship between LUTS and OA symptoms

Variable r-value (P-value)

OA symptoms 0.41 (<0.001*)

LUTS, lower urinary tract symptoms; OA, osteoarthritis.
*P<0.05, age as a covariate.
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women, is a valid, reliable, and sensitive measure to assess indi-
viduals of both sexes with LUTS and is a simple means for as-
sessing the severity of LUTS [28,29]. In this study, IPSS was also 
used to evaluate LUTS and 24.2% of participants had LUTS de-
fined as an IPSS score of at least 8 points (moderate and severe 
LUTS group). This result was lower than the prevalence of 
30.1% reported by Liu et al. [6] among 2,068 subjects aged 40 
years or older in Taiwan but was similar to the finding of 22.7% 
in the recent study of Przydacz et al. [5] of 6,005 subjects aged 
40 years or older in a Western country. However, in a study of 
2,080 subjects aged 40 years or older in Korea, a prevalence rate 
of 40.1% for LUTS defined by an IPSS of at least 8 points (mod-
erate and severe group) was reported [4], which is much higher 
than the result of this investigation.

When considering each symptom of LUTS, nocturia gar-
nered the highest score in this study. Similarly, in the study of 
Lee et al. [30] of subjects aged 19 years or older in Korea and 
that of Pinnock and Marshall [31] involving female and male 
residents in the community, nocturia was the most frequent 
and common symptom. Also, in a study of Taiwanese females, 
the most bothersome symptom was nocturia [6]. Nocturia is a 
symptom classified as one major component of common uro-
logic conditions harbored by community-dwelling individuals. 
However, despite the higher prevalence, diverse etiology, and 
clinical importance of nocturia, management strategies for noc-
turia have not been designed successfully. Nakagawa et al. [32] 
reported from a 5-year observation period that community-
dwelling elderly individuals with nocturia were at greater risk 
for fracture and death than those without nocturia. As such, we 
need further research on the assessment and management of 
nocturia, in particular among vendors at conventional markets.
This study also showed that the LUTS score was significantly 
different by age and marital status. With participants aged 70 
years or older having significantly higher scores than the other 
age groups (40–49, 50–59, and 60–69 years). In epidemiological 
studies by Lieberman et al. [33] and Terai et al. [28], LUTS 
based on IPSS score tended to increase with age. However, in 
this study, LUTS scores were similar across the fourth, fifth, and 
sixth decades of life, while the LUTS scores of those aged 70 
years or older were significantly higher. Such a tendency might 
be because of the limitations of the study’s sample representa-
tives. Considering marital status, divorced or widowed partici-
pants had significantly higher LUTS scores than those who were 
single or married. This result suggests that environmental factors 
such as family structure and marital status have an impact on 

LUTS score and severity. Divorced or widowed people may dem-
onstrate a greater likelihood of neglecting their LUTS [19].

In this study, the subjects with UI showed a significantly 
higher LUTS score than the subjects without UI. Fifty-one per-
cent of subjects had UI at least monthly, with 30.7% experienc-
ing stress UI, 19.0% experiencing mixed UI, and 1.3% experi-
encing urge UI, respectively. As compared to the results in pre-
vious studies, which had defined UI definition in the same 
manner as done in this study, the prevalence of UI was 29% 
among production workers [16], 21% among female air force 
members [18], and 38% among nurses [34], our subject had UI 
at a relatively higher level. Stress UI was predominant; this find-
ing is also similar to that of a previous study of UI types among 
nurses aged 21 to 59 years [17]. It can be assumed that stress UI 
may be precipitated by the physical demands of work (e.g., lift-
ing, bending, and strenuous activity) of market vendors or 
nurses [14]. UI seriously degrades individuals’ quality of life 
due to adversely affecting work efficiency and social life. There-
fore, it is important for vendors to recognize that UI must be 
properly managed and prevented.

In our study, we did not investigate the severity of UI. There-
fore, it should be needed to investigate the severity of UI, in-
cluding the detailed UI frequency and the impact of UI on 
quality of life among vendors in further study.

The OA symptom scores of the group with UI were signifi-
cantly higher than those of the group without UI. These results 
of this study support those of previous studies in which UI was 
reportedly related to OA and OA pain [11]. There are the spe-
cific characteristics of the conventional market that influence 
this result: toilets are often far away and there is a possibility 
that they may refrain from urinating because of customers who 
come by constantly. OA symptoms like pain, stiffness, and lim-
ited physical mobility could lead to UI in vendors who might 
have difficulty with getting to the toilet within a reasonable 
amount of time or with removing clothes quickly. Among the 
people with OA, the inability to change one’s posture to prevent 
stress UI is considered to cause stress UI [35].

In this study, a significant relationship was observed between 
LUTS and OA symptoms. It seems to be that the difficulty of 
going to the toilet in time to void due to OA symptoms and 
mobility problems may be attributed to LUTS, and vendors 
who have OA pain and other OA symptoms may be negligent 
in pursuing LUTS management and treatment. From our study 
results, we can assume that the alleviation of OA symptoms 
would bring about improvements in LUTS among vendors. In 
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addition, there is a need for health education to manage and 
prevent these 2 health problems at the same time.

As prolonged sitting and standing postures may produce 
changes in the musculoskeletal and vascular milieu of the pelvis 
and lower extremity vasculature, which may cause LUTS [35], 
deeper investigations in the future focusing on the specific as-
sociation between vendors’ postures and OA and/or OA symp-
toms and of the impact on pelvic floor muscle and function 
should be considered.

Our study had several limitations. First, vendors were sam-
pled from a single conventional market in one city and data 
collection was cross-sectional in its design. Determining the 
presence of LUTS and OA symptoms relied largely on answers 
to self-reported questionnaires, these conditions were not mea-
sured by objective methods, such as physical examination, diag-
nostic testing, or a physician’s diagnosis; thus, symptoms might 
be underreported.

In conclusion, significantly higher LUTS scores among ven-
dors in a conventional market were reported by those aged 70 
years or older, those who were divorced or widowed, and those 
with UI. Also, the OA symptom score was significantly higher in 
the group with UI. This study showed that LUTS are significant-
ly correlated with OA symptoms. The conventional market set-
ting may allow for easy dissemination of health education to the 
vendors. To establish an intervention program for proper man-
agement and prevention of LUTS and OA symptoms, group ed-
ucation and individualized education may be required through 
vendors’ meetings and/or education by using smartphones.
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