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Objectives: The aim of our study was to assess the incidence of night-time voiding in a
population of male patients with hip fracture, and to analyze the correlations between the
severity of the lower urinary symptoms and the other most significant comorbidities of the
patients.

Patients and methods: We have initially selected a group of patients containing all males
admitted into a Department of Orthopedic Surgery with the diagnosis of hip fracture, with
indication for replacement surgery, over a four-year period. Applying well-defined inclusion
and exclusion criteria, we have selected all the patients who have reported that falling during
the night, on the way to the toilet (for micturition), was the event leading to the hip fracture.
A comprehensive medical history and the International Prostate Symptom Score (IPSS)
Questionnaire were gathered from all the patients and the obtained data were analyzed.
Results: From a total of 363 patients with hip fractures, 68 cases were attributable to night-
time voiding. The detailed analysis of the 68 patients has shown that all of them had
significant nocturia (2.72 episodes of voiding per night, in average), but only 11 of them
were already diagnosed with lower urinary tract symptoms (LUTS) due to benign prostatic
hyperplasia (BPH). Moreover, only four of the eleven patients diagnosed with BPH were
taking specific therapy at the moment of their falling leading to hip fracture. Subsequent
analysis has shown that a group of 45 patients with no previously known co-morbidities, had
similar IPSS score results with the total group of 68 patients.

Conclusions: Night-time voiding and LUTS are underdiagnosed in the general male population,
as they represent significant risk factors for hip fractures due to falling during the night. The low
level of BPH/LUTS therapy adherence adds a supplementary risk for falling during the night.
Keywords: hip fracture, night-time voiding, nocturia, low urinary tract symptoms, risk

factors

Introduction
Nocturia, defined by the International Continence Society as the number of times urine is
passed during the main sleep period, is a common cause of sleep interruption. Its
incidence increases with age and is affecting both men and women.'* The most common
causes of nocturia include excessive fluid intake during the evening, primary sleep
disorders, diabetes mellitus, lower urinary tract obstruction due to benign prostatic
hyperplasia, overactive bladder, cardiovascular disease, and congestive heart failure.'”
Falls and subsequent fractures are important causes of morbidity and mortality
among old age adults, with one-third of them having experienced at least one fall
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every year, and up to 20% of the falls resulting in
fractures.* ® Some of the most frequent orthopedic inci-
dents in these patients are represented by the hip fractures,
with a significant rate of complications and mortality.” It is
globally estimated that hip fractures will affect around
18% of women and 6% of men during their lifetime;
moreover, the global number of hip fractures is expected
to increase to 4.5 million by the year 2050, with high
material costs and difficult social and psychological
rehabilitation.® As a logical consequence, multiple studies
have tried to identify and reduce the risk factors for falls
and fractures.” '?

The majority of the hip fractures (up to two-thirds)
occur in female subjects, and most of them occur during
daytime, only a quarter being recorded during the night.'?
Since a patient with nocturia has to rise up from the bed and
has to find his/her way to the toilet in low light or even total
darkness, nocturia is considered a risk factor for falling,
especially among the elderly.'* ' The relationship between
nocturia and hip fractures was demonstrated by several
longitudinal cohort studies, including those of Asplund,
Temml et al, and Nagakawa et al.>>'> However, no study
has tried yet to evaluate the impact of night-time voiding
and lower urinary tract symptoms (LUTS) in correlation
with the other known risk factors for falling and hip
fractures.

Objectives

The main objectives of our prospective study were to
assess the incidence of night-time voiding in a population
of male patients with hip fracture, and to analyze the
correlations between the severity of the lower urinary
symptoms and the other most significant comorbidities of
the patients.

Materials and methods

We have performed a prospective evaluation of all male
patients admitted in a tertiary Department of Orthopedic
Surgery, diagnosed with hip fracture with indication for
hip replacement surgery, over a four-year period, between
01 January 2015 and 31 December 2018.

From this large cohort of male patients, we have
selected those aged over 50 years, with good cognitive
status, able to read and write, and without dementia or any
other condition who could impair their level of under-
standing. During the mentioned period of time, a total
number of 363 male patients with hip fractures were
admitted into the hospital for hip replacement surgery.

Applying our selection criteria, we have found out that
328 were over 50 years of age, and 307 of them had good
cognitive/consciousness status, making them suitable for
our study.

During the initial interview with the patients, when
taking the medical history, they were asked the following
questions:

e What was the cause/circumstance of the traumatic
event?

e [f the cause of the fracture was falling from upright
position, when did it happen? during the day or
during the night?

From the total of 307 male patients, 282 have mentioned
that it happened by falling from the standing position; 81
of the falls happened during the night, and 68 of these
patients were on their way to the toilet, to empty their
bladder, and were selected for our study. The initial patient
selection process is presented in Figure 1.

The clinical study was approved by the Ethics
Committee of the Timisoara Clinical Emergency County
Hospital and was conducted in accordance with the
Helsinki Declaration of Ethical Principles for Medical
Research Involving Human Subjects. An informed consent
form was presented to the 68 patients, and after signing it,
they were included into the clinical study.

A complete medical history was recorded for all the
patients, including the following data:

e The exact circumstances of the fall during the night,
including the reason for being awake (eg, for going
to the toilet);

e Level of vision;

e Capacity of independent walking;

e Previous history of diabetes mellitus, hypertension,
cerebro-vascular disease, cardiac failure, chronic
neurologic disease;

e Actual medication(s);

e Previous history of benign prostatic hyperplasia, or
any visits to the urologist for voiding disorders, pre-
vious or actual medication for BPH (if applicable).

The patients have completed the International Prostate
Symptom Score (IPSS), containing seven questions asses-
sing the voiding function, and one question assessing the
associated quality of life due to urinary symptoms, for the
previous four weeks before the hip fracture.
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363 male patients with hip fractures

[ 328 patients over 50 years ]

307 patients with good cognitive status

[282 patients falling from standing position]
1

| |
[ 201 patients falling during daytime ]

| |
[ 81 patients falling during nighttime ]

Figure | Flowchart representing the patient selection process.

The medical records of the patients were verified in the
computerized database of the Hospital, corroborating with
previous visits to the Urology Ambulatory, or with even-
tual hospitalizations in the Department of Urology, among
other items.

All the gathered patient data were entered into a Microsoft
Excel sheet, and statistical analysis was performed using the
Data Analysis module of Microsoft Excel. For the determina-
tion of the statistical significance of our patient samples, we
have generally performed the Welch's #test, using the method
of two-sample assuming unequal variances.

Results

In the studied time interval of four years (2015-2019), a
total number of 1,161 patients were admitted in the
Hospital diagnosed with hip fracture requiring hip replace-
ment surgery; 798 patients were female and 363 were
male, so the female/male ratio was 2.2, and the male
proportion was 31.3%.

After the application of the above-mentioned selection
criteria, we have obtained a group of 68 patients, so we may
conclude that the incidence of hip fractures due to night-time
voiding in our group of male patients was 18.7%.

The average age of the group of 363 male patients with
hip fracture was 70.3 years (range: 32-96 years), while the
average age of our selected group of 68 patients was 68.1

Table | The main characteristics of the study group

[ 68 patients falling on the way to toilet ]

years (range: 50-91 years). Despite the fact that we have
selected in our study group only patients older than 50
years, the difference between the two average age values
could be explained by the exclusion of patients with
dementia or impaired cognitive status, which were signifi-
cantly older.

The main demographic and general information regard-
ing our study group subjects are presented in Table 1.
From the 68 analyzed patients, 33 had a good level of
vision, not requiring glasses to move inside the house, and
55 had a good capacity of independent walking, not requir-
ing help to move to the toilet.

The co-morbidity and current medication analysis gath-
ered the results presented in Tables 2 and 3.

From Table 2 we can observe that cardiovascular disease
and diabetes mellitus were the most frequent pathological
conditions in this group of patients, as expected, while a
significant proportion (22.1%) were already diagnosed with
prostatic disease, including benign prostatic hyperplasia (11
patients), prostate cancer (3), or chronic prostatitis (1).

Looking into the data from Table 3, we can find out
that only four of the eleven patients with benign prostatic
hyperplasia were taking specific drugs, respectively, three
were under therapy with alpha-blockers as monotherapy,
and one was under combined therapy, with an alpha
blocker and a 5-alpha-reductase inhibitor.

Number of subjects

N=68

Average age

68.1 years (range: 50-91 years)

Co-morbidities
Level of vision
Capacity of independent walking

Present: 23 (33.8%)
Good: 33 (48.5%)
Good: 55 (80.9%)

Absent: 45 (66.2%)
Impaired: 35 (51.5%)
Impaired: 13 (19.1%)
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Table 2 Principal co-morbidities of the patients from the study
group

Co-morbidity N %
Hypertension 13 19.1%
Diabetes mellitus 6 8.8%
Chronic cardiac failure 5 7.4%
Cerebro-vascular disease 3 4.4%
Chronic renal failure 3 4.4%
History of falling/fractures 7 10.3%
Benign prostatic hyperplasia I 16.2%
Prostate cancer 3 4.4%
Prostatitis | 1.5%
Overactive bladder | 1.5%

Table 3 The current medications taken by the patients from the
study group

1.5%
1.5%

Beta-3-agonists - -

Alpha-blockers and 5-alpha-reductase inhibitors

Current medication N %
No medication 46 67.6%
Diuretics 9 13.2%
Psychotropic drugs (including sedatives) 7 10.3%
Drug therapy for diabetes mellitus 6 8.8%
Alpha-blockers alone 3 4.4%

|

|

Anti-muscarinic agents

Anti-diuretics - -

In the following phase of our study, we have analyzed
the results of the IPSS Questionnaire. Initially, we have
calculated the average values, which are shown in Table 4.

From these results, we can observe that the average num-
ber of night-time micturition was 2.72, a quite high figure,
while the average IPSS total score was 22.53, reflecting severe
low urinary symptoms (the values corresponding for severe
symptoms are in the range of 20-35). Moreover, the average
quality of life question had a mean value of almost 4, meaning
that the patients are mostly dissatisfied with their actual mic-
turition status.

All eleven patients previously diagnosed with benign
prostatic hyperplasia were initially prescribed specific drugs

Table 4 Results of the IPSS questionnaire

by the urologists, including alpha-blockers. Unfortunately,
only four of them were still under specific therapy at the
moment of the fall leading to the hip fracture. The other
seven have stopped their administration, with a worsening
of their symptoms.

Although the sample size of the group of patients with
benign prostatic hyperplasia was very small (11 patients),
we compared the IPSS parameters for the patients still on
specific therapy, and for those with no actual therapy. The
results are presented in Table 5.

We can observe that all the differences between the
average IPSS total score and sub-scores were statistically
significant, confirming the efficacy of BPH therapy.
Despite this success, these patients still had moderate
nocturia, which in the end has led to falling during the
night and to the subsequent hip fracture.

Following this, we have divided the 68 patients into
four age groups (decades) and compared the average num-
ber of micturition episodes by night. The results are
summed in Table 6.

The only age group with a significantly higher average
number of micturitions per night was that of patients older
than 80 years, which had to wake up for an average of 3.17
episodes per night, compared with the whole group, which
had 2.72 episodes of voiding per night. In all the other
studied age groups, the difference was not significant.

Finally, we have extracted from our group of 68
patients those with no previously diagnosed co-morbidities
of any kind, and not taking any prescription drugs. We
have obtained a group of 45 “clean” patients, and we have
calculated the main IPSS parameters, trying to compare
their results with the results of the whole group, containing
also different confounding co-morbidities. The results are
presented in Table 7.

The average age of the group of 45 patients with no co-
morbidities was 65.6 years, which was lower than the
average age of the whole group of 68 patients (68.1
years); however, the difference was not statistically
significant.

Regarding the results of the IPSS questionnaire, we can
observe that the differences between all the average calcu-
lated sub-scores (voiding, nocturia, storage, quality of life,
and total IPSSS) were quite similar, with no statistical
significance between the two groups. This may lead us to
the most important conclusion of our study, confirming
that nocturia/night-time voiding and LUTS have signifi-
cant impact as independent risk factors for falling during
the night, leading to hip fractures.

Item Average value | Standard Deviation
Voiding sub-score 12.76 2.35
Question 7 — Nocturia | 2.72 0.96
Storage sub-score 9.96 2.00
IPSS total score 22.53 4.19
Quality of life 3.90 0.92
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Table 5 Comparison between the patients under therapy for BPH and those with no therapy

Group Average value for patients treated for BPH | Average value for BPH patients with no therapy | p-
value
Voiding sub-score 6.5 15.57 <0.001
Question 7 — Nocturia | I.5 3.43 0.001
Storage sub-score 8.0 12.86 0.003
IPSS total score 14.50 2843 <0.001
Quality of life 25 5.0 <0.001

Table 6 Relationship between age and night-time voiding

Age group Average micturition episodes/night | p-value

Whole group | 2.72 -

50-59 years 273 NS

6069 years 2.55 NS

70-79 years 2.67 NS

280 years 3.17 0.05
Discussion

Previous studies have already confirmed that nocturia is an
independent risk factor for falling and hip fractures, with a
significantly higher (more than double) prevalence of hip
fractures in patients with nocturia.>> This leads to high
costs related to hospitalization, hip replacement surgery,
social re-integration, and with increased mortality risk,
too 1718

Our study has confirmed the high incidence of lower
tract urinary symptoms in a population with hip fractures,
raising the need for earlier diagnosis, and effective treat-
ment of these symptoms, generated usually by benign
prostatic hyperplasia. Moreover, the low adherence to
specific BPH therapy, which could be explained by a
multitude of social and personal factors, including a sub-
jectively perceived lack of efficacy, and the high price of
the drug therapy, should be addressed, and new patient
management strategies, generating more long-time therapy
persistence, should be implemented.

The most important finding of our current research is
that night-time voiding and LUTS have similar severity in
patients with co-morbidities and patients with no pre-
viously diagnosed co-morbidity, so night-time voiding
might represent an independent risk factor for hip fractures
due to falling during the night in this patient population.

The main limitation of our study resides from the fact
that it was performed in a group of patients already diag-
nosed with hip fracture, not allowing to gather clinical
information regarding the real impact of night-time void-
ing on the risk of falling in the elderly population.
However, in our knowledge, this study is the only one
addressing the problem from another perspective, linking
the risk of nocturnal falling with the severity of the lower
urinary tract symptoms.

Another significant limitation is due to the fact that
nocturnal polyuria was not correctly assessed in our
patient population, being a more complex condition, diffi-
cult to assess (requires to measure the diuresis during the
day and the night), and with a multitude of possible
causes, including but not being limited to low nocturnal
levels of vasopressin, congestive cardiac failure, obstruc-
tive sleep apnea, or chronic kidney disease.*>!>16

Moreover, the high levels of the IPSS score and sub-
scores do not allow us to make a correct differentiation
between the lower urinary tract symptoms for BPH, and
those found in patients with prostate cancer, chronic pros-
tatitis, overactive bladder, and even neurogenic bladder.

Table 7 Comparison between the average IPSS sub-scores of the total group of patients with nocturia, and the group of patients with

no previously diagnosed co-morbidities

Total group of 68 patients Group of 45 ‘“clean” patients p-value
Voiding sub-score 12.76 12.82 NS
Question 7 — Nocturia 2.72 2.62 NS
Storage sub-score 9.96 9.47 NS
IPSS total score 22.53 22.29 NS
Quality of life 39 3.76 NS
Patient Preference and Adherence 2019:13 submit your manuscript 1195
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Although all the evaluated patients had their main sleep
period during the night, our questionnaire has not
included, unfortunately, more specific data regarding noc-
turia: we did not record information regarding the number
of the nocturnal voiding at the moment of falling, which
should have been valuable, in addition to the average
number of micturitions/night, assessed by the IPSS ques-
tionnaire. We also did not record the exact time at the time
of the falling and the number of hours of uninterrupted
sleep until that moment.

Despite the acceptable size of our initial cohort, of 363
patients, due to applying strict inclusion criteria, we had a
final patient population of 68 patients, which is relatively
small, reducing the representativity of our results.
However, we have obtained very interesting results, with
statistical significance, which need to be validated on
larger patient populations, from more centers.

Conclusions

Night-time voiding and low urinary tract symptoms are
underdiagnosed in the general male population, as they
represent significant risk factors for hip fractures due to
falling during the night. The low level of BPH/LUTS
therapy adherence represents a supplementary risk for fall-
ing during the night. Future prospective studies should find
whether the appropriate long-term therapy of LUTS due to
BPH reduces the risk of hip fractures, and the subsequent
morbidity and mortality risks.
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