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Abstract: Objective: Benign prostate hyperplasia (BPH) and frailty commonly present in elderly male together. The
aim of this study is to evaluate the association between International Prostate Symptom Score (IPSS) and frailty sta-
tus in elderly hospitalized Chinese males with BPH, which will provide a scientific theory evidence for clinical treat-
ment and nursing. Subjects and methods: From January 2013 to December 2015, 510 hospitalized patients older
than 60 years with benign prostate hyperplasia and underwent surgical treatment were included in the study. Each
subjects signed informed consent. All subjects answered a detailed questionnaire including demographic informa-
tion, etc. And IPSS was used to evaluate the status of symptom of BPH, and Tilburg Frailty Indicator (TFI) were used
to evaluate the status of frailty of these cases. Results: We found that 396 cases (77.6%) of hospitalized patients
with BPH which frailty scores >5 points, which indicated a status of frailty. And cases with frailty had a higher IPSS
(27.37+£5.58) than the cases without frailty (25.26+£5.95, P<0.001). Age and IPSS were significantly correlated
with TFI scores, and significant positive association was found between IPSS and TFI scores after adjusting for age.
Conclusion: Hospitalized BPH patients with frailty had a higher IPSS than cases without IPSS. And status of frailty
was positively associated with IPSS.
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Introduction

With the acceleration of the aging process, the
number of people aged =60 is about 177 mil-
lion, accounting for 13.26% of the total popula-
tion in China. What should be taken attention is
that the population over age of 80 years old has
reached 20 million, with a annual growth rate
of 5%. Frailty is a state of increased vulnerabil-
ity and decreased capacity of regulating hom-
oeostasis, it might have an effect on the het-
erogeneity of health status in the elderly people
[1]. Frailty is considered to be a geriatric syn-
drome with multi-organ function and physical
reservation reduction, which increases the risk
of fall, hospitalization, disability, death and
other adverse outcomes [2, 3].

Benign Prostate hyperplasia (BPH) is one of the
most common diseases in urology all over the
world. It is an aging related diseases with the
incidence rate increasing year by year [4, 5]. For

most aged patients, variant degree of underly-
ing diseases can be found and the repair ability
of their important organs and tissues to trauma
decreased. The tolerance for surgery and an-
esthesia is poor thus frail old patients are pro-
ne to have postoperative complications even
death [6-8]. Therefore, evaluating of the frailty
scientifically has a significant meaning to en-
sure the safety of elderly patients who undergo-
ing operations for BPH. In this study, we investi-
gated the occurrence and the association
between International Prostate Symptom Score
(IPSS) and frailty status in elderly hospitalized
Chinese males with BPH, which will provide a
scientific theory evidence for clinical treatment
and nursing.

Subjects and methods
Ethics statement

This prospective clinical study was approved by
the Ethics Committee of the First Affiliated
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Table 1. Demographic and clinical characteristics of BPH pa-

tients with or without frailty

IPSS and Tilburg frailty question-
naire. General information includ-

Without frailty  With frailty
(N=114) (N=396)

t/x°

ed age, height, weight, marital
P status, educational status, inc-

Age (years)

BMI
Education Status
Illiteracy 20 57
Primary School 54 174
High school 27 105
College 13 60
Occupation
Yes 8 27
No 106 369
Smoking
Yes 34 106
No 80 290
Drinking
Yes 22 64
No 92 332
Concomitant diseases
Yes 52 220
No 62 176
Living himself
Yes 39 79
No 75 217
IPSS 25.26+5.95 27.37+5.58

66.89+4.77 73.30+6.25 11.699 <0.001
22.25+2.64 22.09+3.29 0.500 0.617

1.957

0.006

0.415

0.621

3.516

2.272

3.493

ome, occupation, smoking, drink-
ing, concomitant diseases, etc.
Tilburg frailty indicator (TFI) was
performed according to the ques-
tionnaire published by Dr. Gob-
bens from Tilburg University in
Netherland, 2010 [9]. Chinese
version of Tilburg frailty indicator
was translated by Xi et al, the reli-
ability and validity has been
investigated and was suitable for
the evaluation of Chinese pati-
ents with frailty. All patients were
receiving physical examination,
blood routine test, conventional
biochemical test, prostate-spe-
cific antigen (PSA) test and imag-
ing examination before surgery.

0.581

0.541

0.519

0.256

0.061

Statistical analysis
0.132 SPSS 19.0 software (Chicago,
Illinois) was performed for Sta-
tistical analysis. For the quantita-

<0.001 tive data, results are expressed

Hospital of Anhui Medical University (Approval
No. 20160206). Written informed consent was
obtained from all the patients enrolled in the
study.

Study population

From January 2013 to December 2015, 510
patients =60 years old with BPH and undergo-
ing surgical treatment were enrolled in this
study. All patients signed informed consent.
The pre-operation examinations were per-
formed in all patients as follow: the physical
examination, blood test and imaging examina-
tion. Inclusion criteria included: age =60 years
old, pathological diagnosis of BPH, normal
communication and can complete the assess-
ment tests. Exclusion criteria included prostate
malignancies, severe cognitive disorder, history
of mental illness or antipsychotics.

Evaluation methods
All patients were evaluated by clinical observa-

tion, with assessment of general information,
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as mean = SD and a two-tailed
unpaired Student t-test was us-
ed. The chi-square test was performed on com-
parison of proportions. And to illuminate the
association between IPSS, TFI scores, and to
eliminate the influence of some related factors,
such as age, Pearson correlation and partial
correlations were used. All statistical analyses
were two-sided, and a P value <0.05 was con-
sidered statistically significant.

Results

Cases with frailty had a higher IPSS than the
cases without frailty

TFI was performed to asssess the status of
frailty according to Dr. Gobbens. et al. And a
score >5 points indicates a status of frailty. In
our study, we found that 396 cases (77.6%) of
hospitalized patients with BPH had a status of
frailty. And no significant differences were
found in BMI, educational status, income, occu-
pation, smoking, drinking, concomitant diseas-
es, living himself or not etc. between cases with
or without frailty (all P>0.05). Although subjects
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Table 2. Correlations between Age, IPSS and
TFl score

TFI  Physical Psychological Social

IPSS score domain domain domain
Age 0.060 0.590" 0.555" 0.543" 0.021
IPSS 0.276° 0.284" 0.254" -0.064
*P<0.01.

Table 3. Correlation between IPSS and TFI
score after adjusting for age

IPSS
Adjust r P
TFl score 0.298 <0.001
Physical domain 0.301 <0.001
Psychological domain 0.263 <0.001
Social domain -0.065 0.141

with a status of frailty had higher age (73.30%
6.25) and more IPSS (27.37+5.58) than cases
without frailty (66.89+4.77, 25.26+5.95, res-
pectively, both P<0.001). The detailed demo-
graphic and clinical characteristics were sh-
owed in Table 1.

Correlations between age, IPSS and TFl score

The statistical analysis results revealed that
(Table 2) age was significantly correlated with
TFl scores (r=0.590, P<0.01), and two domains
of TFIl: physical domain (r=0.555, P<0.01) and
psychological domain (r=0.543, P<0.01) posi-
tively, although no significant correlations were
found between age and social domain or IPSS.
It was also found that IPSS was significantly
positively correlated with TFI scores (r=0.276,
P<0.01), physical domain (r=0.284, P<0.01)
and psychological domain (r=0.254, P<0.01).
Similarly, no significant correlation was found
between IPSS and social domain.

Correlation between IPSS and TFI score after
adjusting for age

Considering patients with frailty had a higher
age than ones without frailty, and age was
strongly correlated with TFI scores, the associa-
tion between IPSS and frailty status was eva-
luated after adjusting for age. We found that
IPSS was positively correlated with TFI scores
(adjust r=0.298), physical domain (adjust r=
0.301) and psychological domain (r=0.263, all
P<0.001) after adjusting for age. And there
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were no significant correlations was found
between IPSS and social domain, either. The
results were showed in Table 3.

Discussion

In this study, we found that 396 cases (77.6%)
of hospitalized patients with BPH which frailty
scores =5 points, which indicated a status of
frailty. And cases with frailty had a higher IPSS
than the cases without frailty. Age and IPSS
were significantly correlated with TFl scores.
Furthermore, significant positive association
was found between IPSS and TFI scores after
adjusting for age. To our knowledge, this is the
first study to systematically evaluate the asso-
ciations between IPSS and frailty status in
elderly hospitalized Chinese males with BPH.

BPH is the most common benign disease which
could cause urination dysfunction in the elderly
men and the urinary symptoms grow progres-
sively with aging [10]. This disease could affect
patients’ physical and mental health, quality of
life and frailty status severely. Long-term dys-
uria, urine retention and secondary infection or
lithiasis could lead to kidney function damage.
Furthermore, secondary hemorrhage might
make patients feel anxiety. The elderly BPH
patients were afraid to take part in outside
activity and had poor sleeping quality due to
frequent urination, which has a severe effect
on patients’ quality of life [11]. Some studies
have shown that the incidences of frailty in
elderly people were increased with aging and
dieaseses [12, 13], which were similar with our
study. Mario et al. have found that age was
associated with the occurrence of frailty in a
research of frailty in elderly cancer patients. In
addition, their research pointed out that there
was a higher risk of incident frailty in cancer
group compared to controls and cancer is asso-
ciated with higher frailty scores [13]. Cakmur
also conduct an investigation to summarize the
fitness and frailty of elderly adults living in a
rural area of Turkey and he found that there
was a statistically significant relationship bet-
ween frailty and older age, BPH, urinary inconti-
nence, depression, and a lack of social support
[14]. In our study, it was also found that 396
cases (77.6%) of hospitalized patients with BPH
had variant degrees of frailty, and the frail
cases had higher age and higher IPSS than
subjects without frailty. The course of disease
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and underlying diseases in patients can affect
their daily life, and long iliness course decreased
patients’ quality of life and increased their
frailty.

Although many efforts have been done by many
researchers to discover the cause of frailty syn-
drome, a clear conclusion has not been drawn.
Some study speculated that frailty syndrome
may have similar etiology with Alzheimer’s dis-
ease [15], but further studies were needed to
confirme the suppposition. In Cornman’s study,
both frailty and physiological dysregulation
have been hypothesized to be early indicators
of the risk for poor health and mortality [16].
And other studies showed that pre-operative
frailty were related to the occurrence of post-
operative complications significantly [17]. This
may caused by decreased response capacity to
surgery as a result of multi-organ function
decreasing and physical reservation reduction
in elderly patients. Transurethral resection of
prostate (TURP) was considered to be the stan-
dard surgical treatment for BPH. In recent
years, new methods, such as transurethral hol-
mium laser enucleation of the prostate (HoLEP)
were applied to clinical therapy of BPH [18, 19].
Therefore, although minimally invasive surger-
ies emerging, appropriate evaluation and inter-
vention of frailty status still have important
meaning in choosing surgical methods and pre-
venting complications in BPH patients.

To our best knowledge, this is the first study
concerning on the correlation between frailty
and IPSS in elderly patients with BPH in China.
Large population and high medical costs of
BPH have become a social problem, and frail
patients take more health services and make
extra burden on family and society. As a conse-
quence, the significance of frailty assessment
and intervention stands out in the aging soci-
ety. Our study also has some shortcomings.
Above all, we only found that the status of frailty
was related to IPSS, but a following research is
needed to investigate whether a decreased
IPSS after operation will result in a remissive
status of frailty.

Conclusion

Frailty is commonly seen in elderly patients
with BPH. Hospitalized BPH patients with frailty
had a higher IPSS than cases without IPSS. And
status of frailty was positively associated with
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IPSS. Therefore, it was needed to assess the
status of frailty of hospitalized BPH patients
before operations, and it might reduce the
occurrence of post-operative complications.
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