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Purpose: The purpose of this study was to identify the necessity for professional urology 
treatment and the roles of urology in the treatment of inpatients referred to the urology 
department. 
Materials and Methods: The subjects were patients referred to the department of urol-
ogy among the inpatients of Chosun University Hospital from January 1, 2009, to 
December 31, 2011. The patients’ sex and age, the referring department, and the disease 
group were extracted from the patients’ medical records. Disease groups were classified 
as urination disorder, infection, tumor, calculus, trauma, pediatrics, andrology, and 
others. The urination disorder group was classified into the subcategories of neurogenic 
bladder, benign prostatic hypertrophy, urinary retention, urinary incontinence, and 
overactive bladder. 
Results: The total number of referrals was 3,261, and males made up 54.79%. In the 
age distribution, 2,321 patients (71.17%) were over 60 years of age and the largest pop-
ulation group was patients in their 70s (32.72%). According to the department referring 
the patients, internal medicine (34.06%) and orthopedic surgery (16.83%) made up a 
high percentage. Concerning the disease group, urination disorder was the highest, be-
ing 61.26%. In the subclassification of the urination disorder group, benign prostatic 
hypertrophy was the highest category at 32.23%. 
Conclusions: In this urology cooperative behavior analysis of our hospital over 3 years, 
a high percentage of older patients over 60 years of age and a high percentage of uri-
nation disorders were found. Urination disorder-related diseases in persons of ad-
vanced age are expected to increase as Korea becomes an aged society, and doctors in 
other departments should be aware that professional treatment and management by 
a urologist is needed for the treatment of these disorders. 
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INTRODUCTION

As the expected lifespan and interest in quality of life in-
crease, medical demands by patients increase and become 
segmented. Because of the westernization of diets and life-
style, hypertension, diabetes, dyslipidemia, and obesity 
are increasing with age, and proactive treatment is being 
performed on aged patients with the development of medi-
cal technology [1,2]. Urination disorders and urinary in-
continence represented by prostatic hypertrophy and its 

related lower urinary tract symptoms (LUTS) among old 
men and urination disorders represented by overactive 
bladder in old women are increasing remarkably, and it has 
been reported that these disorders are closely related to 
chronic diseases such as hypertension, diabetes, and meta-
bolic syndrome [3-5]. In other words, many patients have 
various kinds of other diseases as well as urologic prob-
lems, and there are many patients in departments other 
than urology who complain of various urologic problems 
such as urinary retention. According to data from the 
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FIG. 1. Distribution of the sex of the patients referred to the 
department of urology over 3 years (n=3,261).

FIG. 2. Distribution of the ages of the patients referred to the 
department of urology over 3 years.

Health Insurance Review & Assessment Service in 2012, 
there are 2 tertiary hospitals, 19 secondary hospitals, 69 
primary hospitals, and 29 nursing hospitals in Gwangju. 
The number of urologists in those institutions are 9 in ter-
tiary hospitals, 13 in secondary hospitals, 1 in primary hos-
pitals, and 0 in nursing hospitals. If tertiary hospitals are 
excluded, 14 urologists are managing inpatients referred 
by doctors in other departments [6]. In particular, patients 
in nursing hospitals in this area may have difficulties in 
urologic treatment and management because of the ab-
sence of urologists, although these hospitals are presumed 
to have many patients with urologic problems considering 
the characteristics of the inpatients [7]. Accordingly, we 
aimed to determine the necessity of professional treatment 
and the role of urologists in treating inpatients by analyz-
ing the cooperative behavior patients referred to the de-
partment of urology.

MATERIALS AND METHODS 

The sex, age, referring department, and disease group of 
the inpatients referred to the department of urology from 
January 1, 2009, to December 31, 2011, were extracted 
from the patients’ medical records regardless of current or 
past medical history of urologic disease. The patients were 
divided into 10 subgroups by age and into disease groups 
as follows: urination disorder, infection, tumor, calculus, 
trauma, pediatrics, andrology, and others. The urination 
disorder group included neurogenic bladder, benign pro-
static hypertrophy, urinary retention, urinary incon-
tinence, and overactive bladder. The neurogenic bladder 
patients included patients with suspected neurogenic 
bladder, those with congenital or acquired disease that 
could induce neurogenic disorder, those with a past medi-
cal history of pelvic surgery such as radical hysterectomy 
or radical colectomy, and those who were diagnosed as hav-
ing neurogenic bladder. Patients with urinary retention 
were defined as those who had difficulties in self-voiding 

despite enough volume of urine in the bladder or who had 
considerable remaining urine in the bladder in the residual 
urine test. Overactive bladder patients who complained of 
urge urinary incontinence were placed in the urinary in-
continence group. For infection, not only pyuria simplex 
but also prostatitis was included. For tumor, not only the 
patients with confirmed urogenital tract tumors but also 
cases acquiring hematuria and those with an abnormal 
prostate-specific antigen level were included. In the pedia-
tric group, all patients under 10 years of age regardless of 
disease were classified as pediatrics. The “others” group in-
cluded cystoscope test commission to identify the patho-
genesis of other departmental carcinomas, installation 
and removal of ureteral stents, and inquiries for urologic 
radiology tests.

RESULTS

1. Sex distribution 
The total number of referrals to the department of urology 
in our hospital was 3,261, or 1,787 males (54.79%) and 
1,474 females (45.20%) by sex, showing that more male pa-
tients than female patients were referred to urology (Fig. 
1). This distribution was similar yearly for the 3-year peri-
od examined.

2. Age distribution 
Concerning the distribution of the patients by age, there 
were 39 patients aged 0 to 9 years (1.19%), 7 patients aged 
10 to 19 years (0.21%), 15 patients aged 20 to 29 years 
(0.45%), 213 patients aged 30 to 39 years (6.53%), 250 pa-
tients aged 40 to 49 years (7.66%), 416 patients aged 50 to 
59 years (12.75%), 876 patients aged 60 to 69 years 
(25.94%), 1076 patients aged 70 to 79 years (32.72%), 368 
patients aged 80 to 89 years (11.28%), and 10 patients aged 
90 years or older (0.30%). A total of 2321 (71.17%) patients 
were 60 years or older, and the largest population age slot 
was patients in their 70s (Fig. 2).
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FIG. 3. Distribution of departments making referrals to the 
department of urology over 3 years. IM, internal medicine; OS, 
orthopedics; NS, neurosurgery; GS, general surgery; OBGY, 
obstetrics and gynecology; NE, department of neurology; CS, 
thoracic and cardiovascular surgery; NP, neuropsychiatry; RE, 
rehabilitation medicine; PS, plastic surgery; ENT, otorhino-
laryngology; PD, pediatrics; Others, ophthalmology, dentistry, 
dermatology, emergency medicine, and anesthesiology.

FIG. 4. Distribution of diseases referred to the department of 
urology over 3 years. LUTS, lower urinary tract symptoms. 

FIG. 5. Distribution of diseases related to LUTS referred to the 
department of urology over 3 years. LUTS, lower urinary tract 
symptoms; OAB, overactive bladder; BPH, benign prostatic 
hypertrophy.

3. Distribution of referring departments in cooperative be-
havior

Chosun University Hospital has 24 departments in total. 
Referrals were made for collaborative practice from 17 de-
partments except family medicine, occupational and envi-
ronmental medicine, radiation oncology, pathology, radiol-
ogy, laboratory medicine, and nuclear medicine. Of the to-
tal 3,261 cases, there were 1,111 internal medicine cases 
(34.06%), 549 orthopedic surgery cases (16.83%), 311 neu-
rosurgery cases (9.53%), 268 general surgery cases 
(8.21%), 263 obstetrics and gynecology cases (8.06%), 207 
neurology cases (6.34%), 143 thoracic and cardiovascular 
surgery cases (4.38%), 96 neuropsychiatry cases (2.94%), 
92 rehabilitation medicine cases (2.82%), 59 plastic sur-
gery cases (1.80%), 43 otorhinolaryngology cases (1.31%), 
39 pediatrics cases (1.19%), 22 ophthalmology cases 
(0.67%), 20 dentistry cases (0.61%), 19 dermatology cases 
(0.58%), 12 emergency cases (0.36%), and 7 anesthesiology 
cases (0.21%) (Fig. 3). The rate of referral according to the 
number of all inpatients in each department for 3 years was 
as follows: internal medicine, 5.70%; general surgery, 
4.50%; obstetrics and gynecology, 7.53%; pediatrics, 
0.64%; orthopedic surgery, 8.74%; neurosurgery, 6.14%; 
neurology, 4.67%; thoracic and cardiovascular surgery, 
12.50%; plastic surgery, 3.80%; rehabilitation medicine, 
20.74%; otorhinolaryngology, 1.42%; neuropsychiatry, 
8.82%; ophthalmology, 0.81%; anesthesiology, 0.71%; 
emergency, 1.74%; dermatology, 4.65%; and dentistry, 
3.59%. When they were analyzed by year for the 3-year peri-
od, the largest portion of the patients were from internal 
medicine and orthopedic surgery, and the next depart-
ments showing the highest frequency were in the order of 
neurosurgery, general surgery, obstetrics and gynecology, 
and neurology.

4. Distribution of disease groups 
In the distribution of disease groups, LUTS occupied the 

highest percentage of 3,261 cases, composed of 1,998 LUTS 
cases (61.26%), 541 infection cases (16.59%), 311 tumor 
cases (9.53%), 126 calculus cases (3.86%), 73 trauma cases 
(2.23%), 18 pediatrics cases (0.55%), 9 andrology cases 
(0.27%), and 185 other cases (5.67%) (Fig. 4). When sub-
classifying the LUTS group, there were 644 benign pro-
static hypertrophy cases (32.23%), 556 neurogenic bladder 
cases (27.82%), 492 urinary retention cases (24.62%), 197 
urinary incontinence cases (9.85%), and 109 overactive 
bladder cases (5.45%) out of 1998 cases in total (Fig. 5).

DISCUSSION

Because of westernized diets and changes in lifestyle, 
chronic diseases such as diabetes and hypertension have 
increased, and there are reports that various diseases in 
internal medicine are related to urologic diseases. Thus, 
many patients with urologic problems have problems that 
are addressed in other departments as well. Considering 
the characteristics of the inpatients, many patients with 
chronic diseases show acute aggravation of the chronic dis-
ease or complications because of the aggravation. Such a 
trend is more conspicuous among aged patients, and more 
medication administration and operational treatments 
are being administered among inpatients. It is possible 
that there is a more obvious tendency toward these features 
of the inpatients in upper-scale general hospitals. 

In this study, concerning the sex and age distribution of 
the patients, there were more male patients than female 
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among cooperative behavior referrals and there were more 
patients older than 60 years of age than other age groups. 
The United Nations has defined a society with an aged pop-
ulation of 7 to 14% as an aging society, a society with an 
aged population of 14 to 20% as an aged society, and a soci-
ety with an aged population of more than 20% as an ul-
tra-aged society [8]. According to the Statistics Office, 
Korea has already entered into an aging society, with 9.1% 
of the population aged over 65, and it is expected to enter 
into an aged society in 2018 and an ultra-aged society in 
2026 [9]. According to Lee et al. [10] regarding the preva-
lence of overactive bladder, urinary incontinence, and 
LUTS, more males over the age of 50 show LUTS than fe-
males and the occurrence of LUTS in males increases with 
age. Such LUTS in males are caused by benign prostatic 
hypertrophy, which is prevalent in aged males. It is known 
that 40 to 70% of males over 60 have benign prostatic hyper-
trophy symptoms in Western reports [11,12]. The preva-
lence of benign prostatic hyperplasia increases from ap-
proximately 50% at 60 years of age to 90% in men older than 
85 years [13]. 

Looking into the departmental distribution, it was in the 
descending order of internal medicine, orthopedic surgery, 
neurosurgery, general surgery, obstetrics and gynecology, 
and neurology. Of these departments, the internal medi-
cine department recorded 34% of referrals in the 3 years 
studied. The most common chronic diseases that the pa-
tients in internal medicine have are diabetes and hyper-
tension. In particular, metabolic syndrome is defined when 
diseases such as hypertension, diabetes, dyslipidemia, and 
obesity causing coronary artery disease are shown togeth-
er [14]. It is known that the basic pathophysiology of meta-
bolic syndrome may cause LUTS because of secondary hy-
perinsulinemia owing to insulin resistance and over-
activation of the sympathetic system [15], and abdominal 
fat is related to prostatic hypertrophy [16]. Additionally, 
urinary symptoms in the patients with obesity and dia-
betes may be aggravated because of more frequent urinary 
tract infections owing to decreased immunity. Obesity and 
diabetes may cause LUTS and erectile malfunction be-
cause of the dysfunction of vascular endothelial cells 
[17,18]. Additionally, because of the aggravated base dis-
eases in internal medicine, LUTS can occur because of de-
mentia or delirium. Furthermore, various medications, 
such as hypertension-preventive calcium channel block-
ers, nasal decongestant α-adrenergic agonists, diuretic 
and nonsteroidal anti-inflammatory drugs for congestive 
heart failure, angiotensin converting enzyme inhibitors, 
and anticholinergics, can cause LUTS [19]. 

In departments where operations for nongenitourinary 
diseases take place, such as orthopedic surgery, neuro-
surgery, general surgery, and obstetrics and gynecology, 
urination disorders are reported in 4 to 25% of cases after 
an operation using general anesthesia or spinal anesthesia 
[20]. According to the type of operation, the occurrence of 
voiding dysfunction after the operation was 26% in lapa-
rotomy, 14% in herniotomy, 30% in laparocholecystotomy 

[21-23], and 28% in total hip reconstruction and total knee 
reconstruction [24]. In this study, compared with the other 
surgery departments, the rate of referrals was high in or-
thopedic surgery. This may be because there were more in-
patients in orthopedic surgery than in other departments 
and that disorders in walking were caused after the 
operations.

When looking into the distribution by disease, urination 
disorder was the highest, with a rate of 61.26%. Among uri-
nation disorder diseases, they were in the descending order 
of benign prostatic hypertrophy, neurogenic bladder, uri-
nary retention, urinary incontinence, and overactive 
bladder. Urinary retention may easily occur in older pop-
ulations because they have retarded renal function, thus 
concentrating the urine; reduced contraction power of the 
bladder; difficulties in mobility because of failed joints; 
changes in cognitive processes; lost integrity of the nervous 
system; and obstruction disease such as benign prostatic 
hypertrophy and uterus or bladder prolapse [25]. Additio-
nally, with the lengthened hours of the operation, the 
amount of anesthetic and narcotic analgesic administered 
to the patient increases and the hydration solution amount 
also increases. Therefore, urinary retention may occur 
more easily [21]. This mainly happens in perineum, gyne-
cology, and anal surgery. Urinary retention occurring after 
surgery may be temporary. However, urinary retention 
can be related to inappropriate management or lack of 
management of urologic problems. Additional agents used 
after the operation can also cause problems in urination; 
therefore, these patients need continuous referral to 
urology. 

In the urinary incontinence prevalence survey of the gen-
eral public in Korea, the overall prevalence rate was 41.2% 
[26] and the rate of urinary incontinence in this study was 
9.85%. According to Shin et al. [7] study regarding the prev-
alence rate and management status of urinary incon-
tinence among the inpatients of nursing hospitals in 
Busan, the reasons for admittance to a nursing hospital in-
cluded cerebral vascular disease (33.8%), senile infirmity 
(20.3%), dementia (16.4%), immobilization (10.3%), chron-
ic wasting disease (9.8%), and other diseases including 
Parkinson’s disease (9.4%). The prevalence rate of urinary 
incontinence was 48.1%, and most of the patients managed 
urinary incontinence by use of diapers. Complications were 
reported as cutaneous disorders in the inguinal region and 
perineum, eczema, and decubitus.

It is generally thought that uncomplicated urinary tract 
infections can occur easily and are harmless because they 
can be cured with the administration of antibiotics. 
However, in the case of complicated urinary tract in-
fections, ranging from cystitis to sepsis accompanying 
shock, the strain would be most frequently enterobacteria 
such as Escherichia coli. Compared with uncomplicated 
urinary tract infections, the causative strains of compli-
cated urinary tract infections are much more various with 
high antibiotic resistance [27]. According to the clinical 
guidance of the European Urology Association, factors sug-
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gesting complicated urinary tract infections are male sex, 
elderly age, hospital-acquired infection, pregnancy, in-
dwelling urinary catheter, diabetes mellitus, immuno-
suppression, and recent antimicrobial use [28]. Patients in 
the hospital frequently show fragile physiques with a high 
level of accompanying diseases; thus, the occurrence of in-
fections would have more serious results. Accordingly, it 
is important to prevent urinary tract infections in patients 
in the hospital and to treat such infections early. Indiscreet 
use of catheters, one of the most important causes, and un-
necessary long-time custody should be avoided. Also, in the 
case of elderly patients with diseases that may cause dysu-
ria, such as neurogenic bladder and benign prostatic hyper-
trophy, the occurrence of urinary tract infections may be 
increased; thus, management with regard to such in-
fections should be given due consideration.

In this study, there were 69 primary hospitals in 
Gwangju, only one of which had a department of urology, 
although most of them had internal medicine, orthopedic 
surgery, neurosurgery, and general surgery. When we ex-
amined the collaborative practice cases referred to the de-
partment of urology in Chosun University Hospital, we 
found that most of the referrals were made by internal med-
icine, orthopedic surgery, neurosurgery, and general sur-
gery, and the most frequent disease was urination 
disorder. It is possible that the urination disorder, urinary 
tract infection, and erectile dysfunction that are frequent 
complaints of inpatients, and the urination disorder after 
operations for non-genitourinary diseases, could be pre-
vented with the interest and attention of the doctors in oth-
er departments and that these disorders are not treated in 
their early stages because of the absence of a urologist. As 
the society ages, more and more people use medical services 
such as nursing hospitals, but urination disorder and its 
complications are not properly treated because of the ab-
sence of urologists. Efforts should be made to improve the 
quality of life of the patients by administrating proper 
methods and education.

CONCLUSIONS

In this analysis of the cooperative behavior in our hospital 
over a 3-year period, older patients over the age of 60 with 
urination disorder occupied a high percentage of the coop-
erative behavior cases. In the future when Korea becomes 
an aged society, it is expected that urination dis-
order-related diseases in advanced age will increase and 
doctors in other departments should be aware that the pro-
fessional treatment and management of these disorders by 
a urologist is needed. 
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