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Introduction

A fall is defined by the World Health Organization as an 
event that results in a person coming to rest inadvertently 
on the ground or floor or other lower level, mostly due to 
the carelessness of the person or an accident (1). Falls are a 
significant cause of morbidity and mortality, particularly in old-
age patients (aged 65 years or older). About one-third of these 
individuals experience falls each year, with 10-20% of the falls 
resulting in severe injury (2). However, young individuals also 
have a risk of falls, and it has been shown that about 16% of 
young adults experience fall injuries due to various reasons (3).

In hospitalized patients, on the other hand, falls can result in 
injuries and loss of functions, thereby leading to prolonged 
hospital stays, increased treatment costs, and reduced quality 
of life. Moreover, these falls may also result in the development 

of anxiety and fear both in the patients and the healthcare staff 
(4). In previous studies, the rates of falls in hospitalized patients 
have been reported to range between 2.9-13 falls per 1,000 
bed days (5).

Common urological factors associated with increased risk 
of falls include overactive bladder, nocturia associated with 
benign prostatic hyperplasia, lower urinary symptoms (such as 
pollakiuria), urological malignancies, and alpha-blocker therapy 
(3,6,7,8,9,10). Additionally, the risk of falls is increased in 
patients undergoing urological surgeries and, in the patients, 
hospitalized in the urology clinic, as in other types of surgeries 
and other clinics. On the other hand, in patients undergoing 
surgery, some other factors can also increase the risk of 
postoperative falls, such as patient-related causes, duration of 
surgery, anesthetic management, changes in fluid-electrolyte 
balance, and blood flow, and pain (11).

Objective: Falls are a significant cause of morbidity and mortality, particularly in hospitalized patients. In this study, we aimed to evaluate the risk of 
falls in the patients hospitalized in a urology clinic.  
Materials and Methods: The study included patients that were hospitalized in a urology clinic between November and December 2018. All the 
patients were administered both Itaki Fall Risk scale (IFS) and Morse Fall scale (MFS). Demographic and clinical characteristics, history of falls within 
the past six months, type of surgery, primary diagnosis (urooncological vs non-urooncological), and the department/unit from which the patients 
were referred [outpatient clinic vs emergency service/intensive care unit (ICU)] were recorded.
Results: The risk of falls was significantly higher in the patients with urooncological diseases compared to the patients with non-urooncological 
diseases (p<0.001) and in the patients referred from emergency service/ICU compared to the patients referred from outpatient clinics (p<0.001). 
Moreover, the patients with a history of falls within the past six months were found to be at higher risk of falls compared to the patients with no history 
of falls both on IFS and MFS (p=0.002, p=0.01, respectively).
Conclusion: Hospitalized patients should be closely followed due to the risk of falls, particularly the cancer patients and the patients referred from the 
emergency service or ICU.
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The aim of this prospective study was to evaluate the risk of falls 
and to determine the groups with a high risk of falls in patients 
hospitalized in a urology inpatient clinic.

Materials and Methods

Patient Selection and Study Design

The study included patients that were hospitalized in Kayseri 
City Hospital Urology Department Inpatient Clinic between 
November and December 2018. Patients with a malignancy 
other than urological malignancies and patients aged less than 
18 years were excluded from the study. The patients were 
administered both Itaki Fall Risk scale (IFS) and Morse Fall scale 
(MFS). Moreover, each patient was queried as to whether they 
had experienced any falls within the past six months. Age, body 
mass index, types of surgery, and the reason for hospitalization 
(surgical treatment vs medical follow-up) were recorded for 
each patient. The surgical types were divided into six categories: 
(I) scrotal surgeries (varicocelectomy, hydrocelectomy, 
orchiectomy), (II) transurethral resection of bladder tumor 
(TURBT), (III) transurethral resection of the prostate, (IV) radical 
surgeries (radical cystectomy, radical/partial nephrectomy, radical 
prostatectomy), (V) urinary stone surgeries (ureterorenoscopy, 
percutaneous nephrolithotomy, cystolithotripsy), and (VI) other 
urological surgeries (urogynecological surgeries, reconstructive 
surgeries, trauma surgeries). The patients were divided into 
two groups as (a) patients hospitalized electively (i.e., referred 
from polyclinics) and (b) patients hospitalized under emergency 
conditions [i.e., referred from emergency service or an intensive 
care unit (ICU))]. Additionally, the patients were divided into 
two groups based on their diagnoses: (i) urooncological (UO) 
and (ii) non-urooncological (NUO). The total length of hospital 
stay was recorded for each patient. The risks of falling were 
determined and compared among the groups based on the IFS 
and MFS scores.

Itaki Fall Risk Scale (IFS): This scale was introduced by the 
Republic of Turkey Ministry of Health Performance Management 
and Quality Improvement Directory in 2011. The scale consists 
of 19 items regarding the main risk factors related to falls in 
patients, including 11 minor and nine major risk factors. Each 
minor factor is scored as 1 point and each major factor is 
scored as 5 points. Based on the total score, the patients are 
categorized as being at low or high risk of falls, with a score of 
<5 indicating low risk and a score of >5 indicating a high risk. 
Accordingly, higher scores demonstrate a higher risk of falls 
(12).

Morse Fall Scale (MFS): This scale was first introduced in 1985 
and consisted of six subscales: a history of falling, secondary 
diagnosis, ambulatory aid, IV/heparin lock, gait/transferring, 
and mental status. Based on the total score obtained on MFS, 
the patients are determined to be at low, moderate, or high risk 
of falls. The scale was revised in 2009 (13).

Ethical Approval

The study was approved by the Ministry of Health, Kayseri City 
Hospital Medical Specialty Committee and the Erciyes University 
Faculty of Medicine Ethics Committee (approval no: 2018/531).

Statistical Analysis

Data were analyzed using SPSS for Windows version 22.0 (IBM 
Corp., Armonk, NY, USA). Normality tests were performed 
using a Shapiro-Wilk test and histograms. Continuous variables 
with normal distribution were expressed as mean ± standard 
deviation. Continuous variables with non-normal distribution 
were expressed as median (25th-75th percentiles) and were 
compared using the Mann-Whitney U test. Categorical variables 
were compared using the chi-square test. A p value of <0.05 
was considered significant.

Results

The study included a total of 368 patients. The demographic 
and clinical characteristics of the patients are presented in 
Table 1. The most common surgical procedures performed in 
the patients were urinary stone surgeries (27.7%). Of the 368 
patients, 126 (34.2%) of them had UO, and 242 (65.8%) had 
NUO diseases. For each patient, four parameters included Itaki 
score (Is), Itaki risk level (Ir), Morse score (Ms), and Morse risk 
level (Mr) were determined, which indicated that the UO group 
had a significantly higher risk of falls compared to the NUO 
group. In order to decrease the effect of “age” on fall risk and 
to obtain a more homogenous age group, patients between the 
ages of 41-65, who could be defined as middle age group, were 
evaluated for fall risk. Similarly, the risk of falling was significantly 

Table 1. Demographic and clinical characteristics

Parameter Mean 
(range or percentile)

Age (years) 62.00 (36.00-69.75)

Gender (n, %)

Female 48 (13%)

Male 320 (87%)

Body mass index (kg/m2) 24.1 (22.3-26.5)

Primary diagnosis (n, %)

Urooncological 126 (34.2%)

Non-urooncological 242 (65.8%)

Department/Unit of referral (n, %)

Polyclinic 301 (82%)

Emergency 47 (13%)

ICU 20 (5%)

Hospital stay (days) 2.0 (2.0-3.0)

Surgical procedure (n, %)

Urinary stone surgery 102 (27.7%)

Transurethral resection of bladder tumor 97 (26.4%)

Scrotal surgery 60 (16.3%)

Transurethral resection of the prostate 59 (16%)

Radical surgeries 22 (6%)

Others 16 (4.3%)

Medical follow-up 12 (3.3%)

ICU: Intensive care unit, n: Number
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higher in the UO group when the patients aged 41-65 years 
were examined (Table 2). Eleven percent of all patients (41 
out of 368) had a history of at least one fall in the past one 
year, which was significantly higher in the UO group (17%; 21 
out of 126) compared to the NUO group (8%; 20 out of 242) 
(p=0.015). Moreover, the Is, Ir, Ms, and Mr results indicated 
that the risk of falls was significantly higher in the patients with 
a history of at least one fall compared to the patients with no 
history of falls (Table 3). Of the 368 patients, 301 (82%) of them 
were hospitalized electively, and 67 (18%) were hospitalized 
under emergency conditions (emergency service or ICU), 
and the risk of falls was significantly higher in the patients 
hospitalized electively compared to the patients hospitalized 
under emergency conditions (Table 4). However, no significant 
difference was found between emergency service and ICU 
groups with regard to the Is, Ir, Ms, and Mr results (p=0.069, 
p=0.251, p=0.409, p=0110, respectively). No fall occurred in 
any patient in the Urology inpatient clinic throughout the study 
period.

Discussion

The most important finding of this study was that the 
risk of falls was lower in the patients hospitalized electively 
compared to those hospitalized under emergency conditions. 
Another important finding was that the patients with urological 
malignancies had a significantly higher risk of falls and a 
significantly higher incidence of a history of falls compared to 
patients without urological malignancies.

Urolithiasis is a highly prevalent health problem encountered 
in Europe and Turkey (14,15), with a reported prevalence of 
15% in Turkey (15). As consistent with the literature, urinary 
stone surgeries were the most common surgeries performed in 
our clinic throughout the study period (27.7%). Bladder cancer 
is a common urological malignancy, and its treatment requires 
repeat cystoscopy and TURBT, particularly at the early stages 
of the tumor (16). In our study, TURBT was the second most 
common surgical procedure performed in our patients.

Of the 368 patients in our study, the frequency of a history 
of falls within the past six months was significantly higher 

Table 2. Comparison of the risk of falls based on the primary diagnosis

Primary diagnosis 
(for all patients)

Primary diagnosis
(for 41-65 years old)

Parameter UO (n=126) NUO (n=242) p UO (n=32) NUO (n=66) p

Age (years) 69.00 (62.00-79.00) 44.00 (30.75-66.00) <0.001 58.50 (55.00-62.00) 60.00 (47.50-62.00) 0.122

Itaki score 8.0 (5.0-9.0) 1.0 (0.0-3.0) <0.001 5.0 (5.0-7.0) 1.0 (0.8-2.0) <0.001

MFS score 25.0 (15.0-50.0) 0.0 (0.0-15.0) <0.001 15.0 (15.0-25.0) 0.0 (0.0-15.0) <0.001

Itaki level
<0.001 <0.001

Low risk 8.7% 79.8% 15.6% 83.7%

High risk 91.3% 20.2% 84.4% 16.3%

MFS level

<0.001 0.001Low risk 29.4% 81.8% 59.4% 89.4%

Moderate risk 49.2% 16.1% 40.6% 10.6%

High risk 21.4% 2.1% - -

UO: Urooncological, NUO: Non-urooncological, MFS: Morse fall scale, n: Number of the patients

Table 4. Comparison of the risk of falls based on the department/
unit of referral

Department/Unit of referral

Parameter Polyclinic 
(n=301)

Emergency service/ICU 
(n=67)

p

Age (years) 55.0 (33.0-68.0) 78.0 (68.0-81.0) <0.001

Itaki score 1.0 (0.0-6.0) 9.0 (8.0-10.0) <0.001

MFS score 0.0 (0.0-25.0) 50.0 (25.0-75.0) <0.001

Itaki level
<0.001Low risk 66.8% 4.5%

High risk 33.2% 95.5%

MFS level

<0.001Low risk 74.8% 14.9%

Moderate risk 21.3% 55.2%

High risk 4.0% 29.9%

MFS: Morse Fall scale, ICU: Intensive care unit, n: Number of the patients

Table 3. Comparison of the risk of falls based on the history of falls 
within the past six months

History of falls within the past six months

Parameter Yes
(n=41)

No
(n=347)

p

Age (years) 67.0 (54.0-77.0) 61.0 (36.0-69.0) 0.007

Itaki score 7.0 (1.0-9.5) 2.0 (0.0-8.0) 0.004

MFS score 25.0 (5.0-50.0) 15.0 (0.0-25.0) 0.002

Itaki level  
0.010

Low risk 36.6% 57.8%

High risk 63.4% 42.2%

MFS level

0.002Low risk 41.5% 66.7%

Moderate risk 39.0% 26.0%

High risk 19.5% 7.3%

MFS: Morse Fall scale, n: Number of the patients
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in the UO group compared to the NUO group (18% vs 8%) 
(p=0.015). Moreover, the Is, Ir, Ms, and Mr results were 
significantly higher in the UO group compared to the NUO 
group (p<0.001). However, as expected, cancer patients were 
older than NUO patients, and a homogeneous group of age 
could not be obtained. In order to decrease the effect of ‘‘age’’ 
on fall risk and to obtain a more homogenous age group, 
patients between the ages of 41-65, who could be defined as 
middle age group, were evaluated for fall risk. Similarly, UO 
patients between 41-65 years of age were found to have a 
higher risk of falling. According to these results, it can be said 
that cancer increases the risk of falling regardless of the age 
effect. A recent retrospective study evaluated a cohort of 304 
cancer patients with urological, hematological, breast, lung, 
and gynecological cancers over a follow-up period of 6 months 
and reported that 35.8% of the patients had a history of at least 
one fall. The study concluded that old age and cancer patients 
have a significantly higher risk of falls compared to the general 
population (9). However, unlike our study, that study evaluated 
patients aged 65 years or older as well. In a more recent study, 
Wildes et al. (17) evaluated a cohort of 498 cancer patients 
aged 65 years or older and reported that 18.2% of the patients 
had a history of at least one fall within the past six months. 
Similarly, another study that was conducted in 2017 evaluated 
280 patients with prostate cancer and revealed that 28% of the 
patients had a history of at least one fall within the past one year 
(18). However, this high rate of falls could have been related 
to the fact that the study had a longer study period compared 
to that of our study. On the other hand, two recent systematic 
reviews suggested that cancer patients have a significantly 
higher risk of falls compared to the general population (19,20). 
Taken together, all these findings implicate that the findings of 
our study are consistent with those reported in the literature.

In our study, the risk of falls was lower in the patients hospitalized 
electively compared to those hospitalized under emergency 
conditions. In a study conducted in 2016, Demir et al. (21) 
reported that 66.6% of the patients hospitalized in the internal 
disease’s ICU had a relatively higher risk of falls. Çinarli et al. 
(22) reported that the risk of falls was higher, particularly in the 
patients aged 75 years or older, patients with chronic diseases, 
and patients with a history of falls. Several factors are directly 
associated with an increased risk of falls, including muscle 
weakness, behavioral disturbance, agitation, or confusion, 
and postural hypotension or syncope (23,24). Accordingly, 
our finding that indicated that the patients hospitalized under 
emergency conditions had a significantly higher risk of falls 
compared to those hospitalized electively could be explained 
by these factors.

Urbanetto et al. (25) analyzed the risk prediction capability and 
validity of the Brazilian version of MFS and found that MFS can 
appropriately predict the risk of falls. Similarly, in a Korean study, 
Baek et al. (26) evaluated the validity of MFS in 151 patients 
with a history of falls and 694 patients with no history of falls 
and revealed a sensitivity of 0.72 and a specificity of 0.91 for 
MFS. In our study, we evaluated the risk of falls over six months, 
and we found that among the patients with a history of falls, 
the proportions of the patients classified as being at moderate 
and high risk of falls on MFS were higher than those classified 

as being at low risk (Table 3). Additionally, although similar 
outcomes were obtained on the IFS, which is a national scale 
administered in Turkey, the outcomes of this scale could not 
be used for obtaining definitive evaluations since there are no 
international studies validating the reliability of this scale.

Study Limitations

The primary limitation of our study was that it only evaluated 
the history and risk of falls but did not include a long-term, 
prospective analysis of the falls. Furthermore, the fact that the 
patients in the UO group and the patients hospitalized under 
emergency conditions were significantly older than the other 
patients led to controversial findings. Old-age patients are 
typically expected to have an increased risk and frequency 
of falls; however, aging and cancer development cannot be 
distinguished from each other. In order to minimize this effect, 
a homogeneous group consisting of only patients aged 41-65 
years was formed, but the small patient number of these groups 
is a limitation of our study. Additionally, hospitalization of older 
patients in ICUs and emergency services is inevitable, and thus, 
the hospitalization of these patients is directly associated with 
aging. However, it remains controversial whether there is an 
association between the high risk of falls in such patients and 
the age or clinical characteristics of these patients. Meaningfully, 
the absence of such an analysis was another limitation of our 
study. Finally, despite the rapid patient circulation in urology 
inpatient clinics, our study had a relatively short duration of the 
study period and a relatively smaller patient population.

Conclusions

Patients hospitalized in inpatient clinics should be closely 
followed due to the risk of falls. In particular, utmost care should 
be taken for cancer patients and the patients referred from the 
emergency service or ICU. Further multi-center studies with 
larger patient series and longer follow-up periods are needed.
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