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Introduction

Fall accidents that occur within thehospital are a serious issue
because they not only affect patient treatment outcomes but

also health economics. At our hospital, there were 132,041
hospitalizations in all departments between December 2009
and November 2016, and a total of 31,775 incidents and
accidents were reported during this 7-year period. Of these,

Keywords

► incident reports
► risk factors for fall
► hospitalization days
► older age
► malignancy

Abstract A fall accident is an event that is associated with many disadvantages. In our hospital,
5,259 fall cases have been reported over the past 7 years according to our incident
reports, and account for 16.5% of all incident reports. We conducted a detailed
examination of 120 of these fall cases at the Department of Otolaryngology. Most of all,
“before and after excretion” is a common fall-outbreak-motive reason for falls in all
departments. In the field of otolaryngology, “use of drugs” and “walking disorder” are
frequently encountered reasons for a fall. Calculation of age-specific fall rates revealed
two peaks: around 0 years old and after 80 years old. It is suggested that a fall is
associated with a reduced ability for maintaining the standing position. A correlation
has been reported between the fall rate and the average length of hospitalization. Both
the length of hospitalization of 12.3 days and fall rate of 1.97 among the cases seen at
the Department of Otolaryngology are lower than all courses that are in other fields, on
average. In the patients seen at the Department of Otolaryngology, the fall rate rises
significantly as the length of hospitalization increases. In the Department of Otolar-
yngology, the fall rate of the malignancy group is high (2.91), irrespective of the
treatment regimens. Each of the three items—“14 hospitalization days or more,”
“65 years old or older,” and “malignancy”—contributes to falls in patients seen at the
Department of Otolaryngology, and multivariate analysis revealed a particularly strong
contribution of the previous two items. In elderly patients with expected long-term
hospitalization, it is necessary to proactively attempt risk reduction; we first make all
patients aware of the risk of long-term hospitalization at the first examination, and
divide length of stay into multiple times. We review the assessment score after
reexamining the “disease severity” and “performance status” as risk factors for falls,
and want to realize more efficient measures for preventing falls in the future.
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the number of accidental falls was 5,259, accounting for 16.5%
of all incidents/accidents. Because accidental falls are always
one of themost frequent incidents in hospitals, it is important
to implement countermeasures to prevent the worsening of
patient prognosis and decrease the additional testing and
treatment required due to incidents. In this study, we inves-
tigated fall risks according to onset mechanism, background,
sex, age, and duration of hospital stay and examined the
diseases and treatments for patients hospitalized in the
Department of Otorhinolaryngology.

Patients and Methods

There were 4,960 hospitalizations in the Department of
Otorhinolaryngology at the Japanese Red Cross Wakayama
Medical Center over the 7-year period between December
2009 and November 2016. During this period, there were
120 fall accidents reported. We compared these numbers
with the total number of falls in all departments (5,259)
over the same period. Data for all departments were obtained
from the incident and accident reports, while data from the
Department of Otorhinolaryngology was gathered from the
incident and accident reports and from discharge summaries
for all inpatients.

In this report, “falls by slips or trips” and “falling down”
are collectively referred to as “falls.”

Parameters including sex, age, duration of hospital stay
(all departments/Department of Otorhinolaryngology), and
the presence of malignant diseases (Department of Otorhi-
nolaryngology only) are also used in the Ministry of Health,
Labor, and Welfare Patient Survey and for internal statistics
at our hospital. These parameters are easy for data collection
and are valuable as epidemiological data. In this report, we
used the fall rate1 [(number of fall incidents/total hospitali-
zation days) � 1,000] as an indicator of fall frequency. Fall
rate was effective for grasping epidemiological trends
because it reflects overall patient population rather than
an individual patient. A comparative analysis on these data
was performed using the chi-square test.

Otorhinolaryngologicaldiseaseswereclassifiedbasedonthe
disease name on discharge, and disease groupswere created as
follows:malignant, ear, nose, andotherbenigndiseases. Thefall
rateswere comparedbetween thefourdiseasegroupsusing the
Fisher exact test and the Benjamini–Hochberg procedure.

Fall rates were also compared using the chi-square test
depending onwhether treatment for malignant diseaseswas
performed.

Statistical analysiswasperformedbasedon thecomparison
of fall rate. When comparing risk factors for falls, “whether a
fall occurred during one hospitalization” was used as a para-
meter. The Fisher exact test was used for univariate analysis
and logistic regression method for multivariate analysis.

Results

Mechanisms of Falls
►Fig. 1 shows the action being performed when the fall
occurred. Among incidents in all departments and the

Department of Otorhinolaryngology, falls occur most com-
monly before or after excretion. Excretion-related incidents
alone accounted for approximately 40%.

Underlying Mental and Physical State during Falls
►Fig. 2 shows underlying mental and physical disorders
during the fall. While “dementia/amnesia” and “gait distur-
bance” were most common for incidents in all departments,
“under the influence of medication” and “gait disturbance”
were common for those in the Department of
Otorhinolaryngology.

Fall Rates According to Sex (►Fig. 3)
While male patients were found to be significantly more
likely to suffer a fall in all departments (p < 0.0001), no
marked differences were noted in the Department of Otor-
hinolaryngology cases (p ¼ 0.58).

Fall Rates According to Age
►Fig. 4 shows fall rates for all departments and for the
Department of Otorhinolaryngology. Both were bimodal,
exhibiting peaks at around 0 years and after 80 years of
age. In all department cases, the data approximated a cubic
function, and for Department of Otorhinolaryngology cases,
the data approximated a quadratic function. The lowest value
was in the 30s.

Fall Rate and Duration of Hospital Stay

Fall Rate by Department and Mean Length of Hospital
Stay (►Fig. 5)
The relationship between fall rate and duration of hospital
stay was shown using fall rate according to department and
mean length of hospital stay for a simplified view. A correla-
tionwas observed between fall rateby department andmean
hospital stay (days; correlation coefficient R2 ¼ 0.2809).
Moreover, fall rate in the Department of Otorhinolaryngol-
ogy (1.97) was significantly lower than that in all depart-
ments (2.98; p < 0.0001), and the Department of
Otorhinolaryngology’s mean hospital stay (12.3 days) was
significantly shorter than that of all departments (13.5 days;
p < 0.0001).

Hospital Stay and Fall Rate in the Department of
Otorhinolaryngology
►Fig. 6 shows fall rates until day X among Department of
Otorhinolaryngology inpatients. There is a peak soon after
hospitalization (day 4), and the rate is lowest on day 9 of
hospitalization. Subsequently, the fall rate becomes higher as
the hospital stay becomes longer.

Fall Rates According to Otorhinolaryngological
Disease
Otorhinolaryngological diseaseswere divided into four groups
(malignant, ear, nose, and other benign diseases; ►Table 1).
Comparison of fall rates among these groups revealed that the
fall rate was significantly higher in the malignant disease
group (2.91) than in ear and other benign disease groups.
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Fall Rates by Treatment for Malignant Diseases at the
Department of Otorhinolaryngology
We compared fall rates for malignant diseases in the Depart-
ment of Otorhinolaryngology (1,036 cases) according to
whether surgical treatment, chemotherapy, or radiotherapy
was performed (►Table 2). No statistically significant differ-
ences were noted.

Analysis of Fall Risk Factors (►Tables 3 and 4)
Age, male, malignant disease, and days of hospital stay
increased the fall rate in all departments or the Department
of Otorhinolaryngology. Thus, all four parameters appear to
be candidates for fall risk factor.

Therefore, we analyzed fall risk factors for cases in the
Department of Otorhinolaryngology using “whether a fall
occurred during one hospitalization” as an index.

As the ROC curve’s highest values for age and days of
hospital stay were 64 years and 16 days, respectively, to
simplify the analysis, we analyzed the following four factors:
whether the age was �65 years, whether hospital stay was
�14 days, whether the sex was male, and whether the
disease was malignant.

Univariate analysis indicated that age�65 years, presence
of malignant diseases, and a hospital stay of �14 days
resulted in significantly higher rate of falls.

Multivariate analysis indicated that age �65 years and a
hospital stay of �14 days resulted in significantly higher
rates of falls.

Discussion

Several falls are reported by incident and accident reports in
our hospital, and the number is also high in the Department
of Otorhinolaryngology. These fall cases not only disturb
smooth work operations but also cause many disadvantages,
such as additional treatment for injuries, discontinuation of
treatment of the main disease, and prolonged hospital stays.
At our hospital, fall risk is currently evaluated using fall
assessment score at the time of hospitalization and incidence
of a fall. However, there are opinions that the results of such
assessments differ from actual fall trends and risks. The
actual state of falls needs to be determined in more detail
for more efficient fall countermeasures. Therefore, we col-
lected and analyzed data based on incident reports and
discharge summaries. First, the reasons why there are
many falls before and after excretion are that it requires
multiple actions of activities of daily living (ADL), such as
standing, sitting, walking, and transferring2; and that many
patients do not wish to be assisted due to their self-respect.3

Next, medication was found to be the top underlying
factor associated with falls in the Department of Otorhino-
laryngology. Medication use is not significantly more com-
mon in the Department of Otorhinolaryngology than in other
departments, possibly due to a relatively high use of sleeping
pills. In the literature, medication such as sleeping pills,
psychotropic drugs, and antihypertensives are listed as fall
factors.4,5
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Fig. 1 Fall-onset mechanisms before and after excretion were common for both all departments and the Department of Otorhinolaryngology.
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While fall rate is generally higher inwomen than inmen,6–8

itwas found tobehigher inmalepatients inourhospital. There
have also been reports of hospitals with a higher fall rate for
male patients.3 The low fall rate in female patients in our
hospital is due to the low mean age of female inpatients
admitted (►Table 5). Moreover, there was no difference
between fall rates in male and female patients in the Depart-
ment of Otorhinolaryngology because therewas no difference
in the mean age of male and female patients.

Next, when the fall rate was shown in a graph format
according to age, a bimodal curve was seen for both all
departments and the Department of Otorhinolaryngology.
For all departments, the data approximated a cubic function,
and for the Department of Otorhinolaryngology, the data
approximated a quadratic function. This was because the
malefall rate approximatedaquadratic functionandthefemale

fall rate approximated a cubic function. If there was no differ-
ence between the number of male and female inpatients, a
cubic functionwould have been obtained, and if the number of
maleswas high, such as that in the Department of Otorhinolar-
yngology, a quadratic function would have been obtained
(►Table 5). Comparison of these approximation curves with
a curve for one-legged standing time by age9 revealed an
inverse relationship, suggesting that decreased ability tomain-
tain a standing position affects the propensity for falls.

In terms of hospital stay and fall rate in the Department of
Otorhinolaryngology, the peak noted at day 4 after hospita-
lization indicated that falls occurred directly after the start of
treatment. The lowest value observed on hospitalization
day 9 was due to the high number of patients whose hospital
stay was 9 days. The fall rate subsequently increased there-
after with prolonged hospital stay.
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Fig. 2 Underlyingmental and physical state when a fall occurred (all departments, Department of Otorhinolaryngology). In all departments, the
common status was as follows: dementia/amnesia, gait disturbance, and the influence of medication, in order of frequency. In the Department
of Otorhinolaryngology, the common status was the influence of medication, gait disturbance, and dementia/forgetfulness, in order of
frequency (multiple answers allowed). It appears that in the Department of Otorhinolaryngology, dementia has little effect and influence by
sleeping pills is relatively common.
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For all departments, male sex, age, and hospital stay
appeared to be fall risk factors. The results suggested that
in the Department of Otorhinolaryngology, among the four
items, such as male sex, age, hospital stay, and malignant
disease, the latter three were fall risk factors. Male sex, age
�65 years, malignant disease, and hospital stay of �14 days
were compared according to fall per hospitalization; it

revealed that hospital stay of �14 days was most strongly
reflected in falls, followed by the influence of age �65 years.

In terms of hospital stay, it has been reported that as an
external factor, hospitalization of �19 days is a fall risk
factor.10 Fall risk increases with longer hospital stay because
it is more likely to result in decrease in cognitive function,
ADL, and physical function.11
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Fig. 3 Fall rates according to sex (all departments, Department of Otorhinolaryngology). While the fall rate was significantly higher among
males in all departments (p < 0.0001), no significant difference was noted for the Department of Otorhinolaryngology (p ¼ 0.58).
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Fig. 4 Fall rates according to age (all departments, Department of Otorhinolaryngology). There were peaks at 0 years and around 80 years of age
for all departments and the Department of Otorhinolaryngology. The approximation curve was a cubic function for all departments (green;
y ¼ � 0.00408x3 þ 0.7367x2 � 3.4821x þ 5.4185; R2 ¼ 0.9001) and a quadratic function for the Department of Otorhinolaryngology (blue;
y ¼ 0.2714x2 � 2.409x þ 5.2058; R2 ¼ 0.9765).
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In terms of age, old age is associated with decreased
muscle strength and imbalance,12 which can be listed as
reasons for falls.

As a countermeasure against falls for patients whose
hospitalization is expected to be long, the high risk of falls
should be informed to the patient, family, and hospital staff
(physicians and nurses) at the beginning of hospitalization.
Other possible measures include attempting to break down
the hospitalization into multiple segments for treatment.

Severity (if malignant, “stage”) and performance status
are thought to prolong hospital stay. Therefore, we hope to
investigate these items as fall risk factors in the future. We
would also like toverify towhat extent the assessment scores
currently used at our hospital reflect fall risk and to utilize
the findings of such verification in future countermeasures
against falls.
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Fig. 5 Fall rate according to department and mean hospital stay (excluding the departments with number of hospitalization cases of �100 and
the emergency department). The red dots show each department, and the blue dots show the Department of Otorhinolaryngology (1.97;
12.3 days). The green line shows the mean of all departments (2.98; 13.5 days). A linear correlation was observed between the fall rate of each
department and the mean hospital stay (y ¼ 0.0873x þ 1.2793, R2 ¼ 0.2809). In the Department of Otorhinolaryngology, both the fall rate and
the mean hospital stay were lower than the mean values of all departments.
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Fig. 6 Hospital stay and fall rate at the Department of Otorhinolar-
yngology. This shows the fall rate for patients who were hospitalized
until day X. There was a peak at hospitalization day 4 and the value
became lowest on hospitalization day 9. Thereafter, the fall rate
gradually rose as the hospital stay prolonged. This indicates that
patients have a greater tendency to fall as the hospital stay becomes
longer.

Table 1 Fall rate by disease in the Department of
Otorhinolaryngology

Disease
group

Number
of fall
incidents

Total days
of hospital
stay (d)

Fall
rate

Malignant
disease

76 26.089 2.91

Ear disease
(excluding
malignant)

18 13.820 1.30

Nose disease
(excluding
malignant)

6 5.015 1.20

Other benign
diseases

20 16.141 1.24

Notes:Thefall rate formalignantdiseasepatientswassignificantlyhigher than
those with ear and other diseases (p ¼ 0.0045, p ¼ 0.0019; comparison of
four groups with Fisher’s exact test and Benjamini–Hochberg procedure).

Table 2 Fall rate by treatment for malignant otorhino-
laryngological diseases

Treatment Yes/
No

Number of
hospitaliza-
tions

Fall
rate

p-Value

Surgery þ 552 2.42 p ¼ 0.161

� 484 3.36

Chemotherapy þ 460 2.37 p ¼ 0.053

� 576 3.68

Radiotherapy þ 168 3.34 p ¼ 0.295

� 868 2.63

Notes: The fall rates are shown depending on whether surgery, che-
motherapy, and radiotherapy were performed. The comparisons did not
reveal any significant differences (p > 0.05; chi-square test).
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Conclusion

Falls are important in-hospital incidents/accidents requiring
countermeasures. Actions before and after excretion are a
common fall-onset mechanism found in patients across all
departments, and common underlying factors for falls in the
DepartmentofOtorhinolaryngologyare theuse ofmedication,
such as sleeping pills, and gait disturbance. In the Department
ofOtorhinolaryngology, the threeparameters— age,malignant
disease, and duration of hospital stay—are factors affecting fall
frequency, and duration of hospital stay and age need to be
viewed with greater importance. In particular, proactive
attempts should bemade to reduce fall risk in elderly patients
who have or are likely to have a prolonged hospital stay.
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Table 3 Whether falls occurred during one hospitalization
(univariate analysis)

Fall
occurrence
(incidents)

No fall
(incidents)

p-Value

Age �65 y þ 62 1,759 p < 0.0001

� 23 3,116

Malignant
disease

þ 49 987 p < 0.0001

� 36 3,888

Sex: male þ 56 2,841 p ¼ 0.158

� 29 2,034

Hospital stay
�14 d

þ 54 816 p < 0.0001

� 31 4,059

Notes: We compared whether falls occurred in individual patients
depending on the four factors: 65 years or older, malignant disease,
male sex, and hospital stay of �14 days. Univariate analysis indicated
that age �65 years, malignant disease, and hospital stay of �14 days
were significantly correlated to propensity for falls.

Table 4 Number of falls per hospitalization (multivariate
analysis)

Odds
ratio

(95% confidence
interval)

p-Value

Minimum
value

Maximum
value

Age �65 y 3.05 1.850 5.040 p < 0.0001

Malignant
disease

1.61 0.948 2.740 p ¼ 0.0779

Sex: male 1.11 0.697 1.770 p ¼ 0.657

Hospital
stay �14 d

5.21 3.060 8.870 p < 0.0001

Note: Multivariate analysis indicated significant differences for the two
factors of being �65 years and hospital stay of �14 days.

Table 5 Number of male and female inpatients in our hospital
and the mean age (all departments, Department of
Otorhinolaryngology)

Number of
discharged
patients
(people)

Mean
age (y)

All departments Total 132.041 59.0

Male 67.433 60.3

Female 64.608 57.6

Department of
Otorhinolaryn-
gology

Total 4.960 51.4

Male 2.897 51.3

Female 2.063 51.6

Notes: While males accounted for 51% of inpatients in all departments,
they accounted for a higher percentage (58%) of inpatients in the
Department of Otorhinolaryngology. While female patients were younger
than male patients by 2.7 years in all departments, hardly any difference
(0.3 years) was observed for the Department of Otorhinolaryngology.
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