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ABSTRACT

Introduction and aim. The aim of this study was to describe the characteristics of patients aged 65 years and older who expe-
rienced falls and to examine the distribution of the Barthel index (Bl) and Falls Efficacy Scale International (FES-I) scores.
Material and methods. Participants over 65 years of age who were admitted to the emergency department (ED) between
31.07.2019 and 31.01.2020 and who met the inclusion criteria were included in the study. Characteristics, Bl, and FES-I scores of
patients admitted to the emergency department for falls and nontraumatic reasons were compared.

Results. The study was carried out with 259 participants, 133 in the fall group and 126 in the control group. The mean age was
79+8.3 years in the fall group and 76.3%7.9 years in the control group (p=0.011). In the fall group, 61 (46.2%) were male and 71
(53.8%) were females. The most common trauma after a fall was soft tissue trauma. The FES-I and Bl scores were found to be at
higher risk in the fall group aged 75-84 years compared to the control group and there was a statistically significant difference
between them (p=0.009; p=0.030, respectively).

Conclusion. FES-l and BI did not show significant differences between fall and control groups in all age groups. In the 75-84 age
group, both scales showed higher values in the fall group. We believe these scales can be used as follow-up tools in screening
and preventing fall risks, especially in this age group.
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Introduction and monitoring activities of daily living.? Its predictive

Trauma, which is a serious cause of morbidity and mor-
tality in the elderly, is a health problem that should be
prevented. Falls are the most common cause of trauma
in the elderly and 1/3 of the population aged 75 years
and older falls at least once a year. Worldwide, more
than 50% of injury-related hospitalizations are seen
in patients aged 65 years and older and 10-15% of all
emergency department (ED) admissions are due to mild
or severe injuries.!

The Barthel index (BI) is a scale based on measuring
the individual’s performance in activities of daily living

value is in predicting the effects caused by neuromuscu-
lar and musculoskeletal diseases, the duration of hospi-
talization, and care needed. It is easy to use but limited
in application due to unreliable results in patients with
malignancy, dementia, and pelvic trauma.**

The Falls Efficacy Scale International (FES-I) was
developed as a solution to the problems of the fear of
falling, self-eflicacy and balance confidence. FES-I is
a test that shows almost perfect measurement charac-
teristics in people with and without moderate cogni-
tive impairment and has been validated for use in older
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adults.® The aim of both scores is to assess the patient’s
fall risk and implement early precautions. BI has mainly
been used to monitor rehabilitation in cerebrovascular
disease and predict mortality in various conditions.5"
Its role in fall prediction is less explored. Toots et al.
identified high BI scores and environmental factors as
fall risks, with greater morbidity observed in women
with high BI values, especially those aged 70-90, where
BI was a better predictor of falls in women than men."
In a study by Figueiredo et al., FES-I demonstrated high
internal consistency when used with socially isolated
older adults in the community."”

Aim

The aim of this study was to explore and compare the
characteristics of patients over 65 years old who present
to the ED with fall complaints versus those presenting
with other complaints. Specifically, we sought to deter-
mine if there are significant differences between the fall
group and a control group within the same age bracket.
Our focus was on comparing the BI and the FES-I scores
between these two groups. While the BI has been com-
pared with various other scales in literature, the FES-I is
less frequently utilized. We chose to use the FES-I to eval-
uate whether it provides a better prediction of fall risk
compared to the BI. To avoid confusion, we focused on
external risk factors, as both the Barthel Index and the
Falls Efficacy Scale International are based on physical ca-
pacity and ability. Both scores aim to assess the patient’s
fall risk and implement early precautions. By including
patients presenting with other complaints as the control
group, we were able to better evaluate the effectiveness of
these indices in assessing external factors. Additionally,
the study aimed to identify risk factors associated with
falls, including patient-related factors such as visual and
auditory impairments and frequent falls, as well as envi-
ronmental factors like indoor stairs and living alone. By
investigating these factors, we aimed to understand their
impact on fall risk. Furthermore, we documented the di-
agnoses of the patients included in the study to identi-
fy the most common conditions encountered. This study
was conducted with these objectives in mind to better un-
derstand fall risk and inform preventive strategies.

Material and methods

Study design

The study was a descriptive cross-sectional study. Pa-
tients over the age of 65 who were admitted to Ege Uni-
versity Faculty of Medicine Hospital ED between July
31, 2019, and January 31, 2020, and met the study cri-
teria were included. The Ethics committee approval for
the study was obtained from Ege University Clinical
Research Ethics Committee (Date: 31.07.2019, No: 19-
7T/7). Informed consent was obtained from all patients
via an informed consent form.

Study population

In the study, participants were divided into two groups:
the fall group and the control group. The fall group con-
sisted of patients aged 65 and older who presented to the
ED with complaints of falling due to causes such as slip-
ping, hitting an object or another person, or being pushed
or shoved by a person. The height of the fall was not used
as a criterion. However, falls due to non-mechanical caus-
es (e.g., syncope, cerebrovascular events, etc.) were not
included in the study. The control group consisted of pa-
tients aged 65 and older who were presented to the ED
only for non-traumatic reasons. The inclusion criteria for
the fall group were defined as being 65 years of age or
older, presenting to the ED with a fall as described above,
and agreeing to participate in the study. For the control
group, the criteria were defined as being 65 years of age
or older, presenting to the ED for non-traumatic reasons,
and agreeing to participate in the study.

Exclusion criteria were defined as unconsciousness
or not suitable for evaluation, sequelae of cerebrovas-
cular events, trauma with mechanisms other than falls
for the fall group, and ED visits due to falls within the
last 1 year.

Sample size calculation

The minimum number of patients required to find a sig-
nificant difference between BI and FES-I scores in trau-
ma and non-trauma patient groups over 65 years of
age was calculated as 210 in total, 105 patients in each
group, using Gpower, with 95% power, type 1 error level
0.05, and a medium effect size of 0.5 under the indepen-
dent sample t test.

Study procedure

Patients were evaluated by the primary responsible
emergency physician. There was no intervention in the
routine diagnosis, treatment and examination practices.
A history was taken by the physician and then BI and
FES-I scales were administered. These were recorded in
the case report form.

Data and outcome measures

The date of admission, time of admission, age, gen-
der, living arrangements, presence of stairs, visual and
hearing problems, history of frequent falls, comorbid-
ities, presenting complaints and diagnoses were taken
into consideration. Information about the mechanism
of trauma, physical examination findings, and hospi-
tal diagnosis were recorded. BI and FES-I scores of the
patients were calculated and fall probability was deter-
mined.

BI and FES-1
Bl is a 10-item scale. These are feeding, washing, self-
care, dressing and undressing, bowel control, bladder
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control, toilet care, transfer from wheelchair to bed and
vice versa, mobility (walking on a smooth surface, us-
ing a wheelchair), going up and down stairs. In the scale
consisting of a total of 100 points, 0-20 is categorized as
fully dependent, 21-61 as highly dependent, 62-90 as
moderately dependent, 91-99 as mildly dependent and
100 as fully independent.

The FES-I consists of a total of 16 parameters and
each parameter is scored from 1 to 4. I am not worried
at all scored 1 point, a little worried is scored 2 points,
quite worried is scored 3 points and very worried is
scored 4 points. These are cleaning the house, getting
dressed, cooking easy meals, bathing, shopping, sit-
ting up and down in a chair, walking up and down
stairs, walking around the house, facing an object
above the head or on the floor, answering a landline
phone before the caller gives up, walking on wet or icy
slippery ground, visiting a friend or relative, walking
in a crowded place, walking on uneven ground such
as stony ground, walking up and down hills, going out
of the house for community activities. The total score
is scored from 16 to 64. A score of 16-19 is consid-
ered as low risk, 20-27 as medium risk and 28-64 as
high risk.

Statistical analysis

Data analysis was performed using the Statistical Pack-
age for Social Sciences (SPSS, IBM, Armonk, NY, USA)
Windows 22. The conformity of the data to normal dis-
tribution was evaluated by Kolmogorov-Smirnov test.
Normally distributed numerical data were presented as
meantstandard deviation and non-normally distribut-
ed numerical data were presented as median and inter-
quartile range (IQR 25-75%). Categorical variables were
presented as number (n) and frequency (%). Categorical
variables were compared by Chi-square or Fisher Exact
test and continuous variables were compared by Student
t test or Mann Whitney U test. Statistical significance
level was accepted as p<0.05.

Results

A total of 259 participants were included in the study.
We excluded 1 patient who was unconscious or not eli-
gible for evaluation, 1 patient with sequelae of cerebro-
vascular events and 1 patient who presented to the ED
due to a fall in the last 1 year. The study was conducted
with 259 participants, 133 in the fall group and 126 in
the control group. The total number of female partic-
ipants was 131 (51%), while the total number of male
participants was 126 (49%).

The mean age was 79+8.3 years in the fall group
and 76.3%7.9 years in the control group (p=0.011). In
the fall group, the number of male participants aged
65-74 years was 22 (48.9%), and the number of female
participants was 23 (51.1%); the number of male par-

ticipants aged 75-84 years was 25 (49%), and the num-
ber of female participants was 26 (51%); the number
of male participants aged 85 and over was 14 (38.9%),
and the number of female participants was 22 (61.1%)
(Table 1).

The number of people living alone at home was 7
(5.3%) in the fall group and 13 (10.4%) in the control
group. There was no significant difference between the
groups in terms of living alone at home (p=0.127). The
number of stairs in the house was 76 (57.6%) in the fall
group and 61 (48.8%) in the control group (p=0.159)
(Table 1).

Table 1. Comparison of demographic data, fall risk factors
and comorbidities between groups

Fall group Control group

n (%) n=132 n=125
Male gender 61(46.7) 65(52) 0354
Female gender 71(53.7) 60 (48) ’
Age group
65-74 45(34.1) 59 (47.2) 0.100
75-84 51(38.6) 38(30.4) '
>85 36(27.3) 28(22.4)
Risk factors
Frequent history of falls 32(242) 20(16) 0.100
Use of hearing aid 7(5.3) 8(6.4) 0.708
Use of glasses 35(26.5) 45 (36) 0.101
Living alone at home 7(5.3) 13(10.4) 0.127
Presence of stairs inside the home 76 (57.6) 61(48.8) 0.159
Comorbidities
Hypertension 77 (58.3) 69 (55.2) 0.612
Diabetes mellitus 36(27.2) 39(31.2) 0.489
Coronary artery disease 29(21.9) 43 (34.4) 0.027
Congestive heart failure 15(11.3) 27 (21.26) 0.027
Malignancy 9(6.8) 25(20) 0.002
Dementia 14 (10.6) 8(6.4) 0.228
Chronic kidney disease 4(3.03) 18(14.4) 0.001
Chronic obstructive pulmonary disease 4(3.03) 16(12.8) 0.004
Asthma 7(53) 2(1.6) 0.073
Venous thromboembolism 6(4.5) 3(2.4) 0.502
Heart valve replacement 2(19) 5(4) 0.260
Hypothyroidism 2(1.5) 0(0) 0.359
Epilepsy 1(0.75) 1(0.8) 0.073

The most common comorbidities in the fall group
were hypertension (HT) in 77 participants (58.3%), dia-
betes mellitus (DM) in 36 participants (27.2%) and cor-
onary artery disease (CAD) in 29 participants (21.9%).
CAD was statistically significantly more frequent in the
control group (p=0.027). In the fall group, the number
of participants with congestive heart failure (CHF) was
15 (11.4%), chronic renal failure was 4 (3%), chronic
obstructive pulmonary disease (COPD) was 4 (3%) and
malignancy was 9 (6.8%). In the control group, the num-
ber of participants with CHF was 27 (21.6%), with CKD
was 18 (14.4%), with COPD was 16 (12.8%) and with
malignancy was 25 (20%). The frequency of CHE, CKD,
COPD and malignancy was significantly higher in the
control group (p=0.027, p=0.001, p=0.004, p=0.002, re-
spectively). The number of participants without comor-
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bidities was 32 (24.2%) in the fall group and 18 (14.4%)
in the control group (p=0.046) (Table 1).

When the most common outcome diagnoses of the
participants with falls were classified, soft tissue trau-
ma was seen in 62 (45.9%), lower extremity trauma in
41 (30.3%), and upper extremity trauma in 14 (10.3%)
participants. This was followed by head trauma, ver-
tebral trauma, thoracic trauma, maxillofacial trauma
and cervical trauma. The most common association
was the association of lower extremity trauma with
head trauma, which was seen in 4 participants (3.1%)
(Table 2, (Fig. 1).

Table 2. Distribution of injury regions after falls

Fall group (n=132)

n %
Soft tissue 62 459
Upper extremity 14 10.3
Lower extremity My 30.3
Head 8 59
Cervical 3 22
Maxillofacial 5 3.7
Thoracic 7 5.18
Vertebral 8 5.9
%
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Fig. 1. Graphic of injury regions distribution

According to FES-I, there were 32 (24.2%) low-
risk, 13 (9.8%) moderate-risk, 87 (66%) high-risk par-
ticipants in the fall group and 20 (16%) low-risk, 18
(14.4%) moderate-risk, 87 (69.6%) high-risk partici-
pants in the control group (p=0.184). According to BI,
there were 6 (4.5%) fully dependent, 37 (28%) severe-
ly dependent, 40 (30.3%) moderately dependent, 19
(14.4%) mildly dependent, 30 (22.7%) completely in-
dependent participants in the fall group; 15 (12%) fully
dependent, 31 (24.8%) severely dependent, 37 (29.6%)
moderately dependent, 17 (13.6%) mildly dependent,
25 (20%) completely independent participants in the
control group (p=0.300) (Table 3). Participants aged
75-84 years who underwent FES-I and BI were found
to have higher fall scores in the fall group compared to
the control group and a statistically significant differ-
ence was found between them (p=0.009, p=0.03, re-
spectively) (Table 3).

Table 3. Comparison of FES-l and Bl between groups*

Fall group Control group
n=132 n=125 p
Agegroup 65-74 75-84 >85 65-74 75-84 >85

FES-I
Low risk 23(71.9) 6(18.8) 3(84) 12(60) 8(40) 0(0) 0.184
Moderate risk 6(462) 6(46.2) 1(7.7) 13(72.2) 2(11.1) 3(16.7) 0.009°
High risk 16(184) 39(44.8 32(36.8) 34(39.1) 28(32.2) 25(28.7)
BI

Completely dependent  1(16.7) 1(16.7) 4(67.7) 5(33.3) 5(33.3) 5(333)
Severely dependent 4(10.8) 11(2947) 22(59.5) 10(32.3) 12(38.7) 9(29) 0.300°
Moderately dependent  12(30)  20(50)  8(20) 16(43.2) 12(32.4) 9(243) 0.030°
Mildly dependent 7(36.8) 11(57.9) 1(53) 8(47.1) 7(41.2) 2(11.8)
Independent 21700 8(26.7) 1(33) 20(80) 2(8) 3(12)

* FES-I - Falls Efficacy Scale International, Bl - Barthel Index,
p? — the p-value for the Pearson Chi-Square test between
the fall and control groups, p°- The p-value for the Pearson
Chi-Square test between the fall and control groups within
the 75-84 age group

Discussion

In this study, aiming to define characteristics of older
adult patients presenting with falls and compare BI and
FES-I scale properties in this group with other admis-
sions, FES-I and BI comparison showed no significant
difference between fall and control groups across all age
groups; however, in the 75-84 age group, both scales ex-
hibited higher values in the fall group.

In the study conducted by Galet et al. the distribu-
tion of age groups among falls in older adults was found
to be 24.93% between the ages of 65-74 years, 35.59% be-
tween the ages of 75-84 years, and 39.48% aged 85 years
and older." In our study, 45 (33.3%) aged 65-74 years,
51 (37.7%) aged 75-84 years and 36 (26.6%) aged 85
years and older were found. We are of the opinion that
the relatively younger population in the country where
we conducted the study is related to the lower number of
admissions aged 85 years and older. Similar to our study,
in the systematic review conducted by Hopewell et al., the
mean age of the elderly who fell was 77.7+8.4 years."

There are studies showing that the female gender is
more risky for falls than the male gender.'*'® In a study
by Henfy et al. it was shown that 60.9% of patients aged
65 years and older who presented with falls were wom-
en.” In the study conducted by Gokgek et al. in our
country, it was found that 60.8% of patients admitted
to the ED with falls were women.”® Studies in the lit-
erature showing that falls are more common in wom-
en have explained these results by the fact that women
present to the hospital more frequently and that female
patients are more prone to traumas related to age-relat-
ed osteoporotic process.'** However, some studies sug-
gest no significant relationship between gender and fall
admissions. It is theorized that this may be due to sim-
ilar rates of activity restriction among both sexes with
aging, leading to the disappearance of differences be-
tween them at older ages.”!
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In a study by Gokgek et al. 91.6% of older adults who
presented with falls had any comorbidity and the most
common comorbidity was found to be HT.* In the same
study, it was shown that the risk of falls increased with
increasing number of chronic diseases.?’ In the study by
Mitchell et al. it was observed that individuals with falls
had multiple chronic diseases.”? In our study, comorbid-
ities in the control group were: CAD, CHEF, malignan-
cy, CKD and COPD were more common in the control
group without falls. We believe that the fact that the con-
trol group in our study consisted of patients admitted to
the ED for reasons other than falls was effective on this
result. The finding that certain comorbidities were high-
er in the control group who presented to the ED for oth-
er reasons is an expected result for our study. This result
can be interpreted as no prominent comorbidity in the
fall group among all ED admissions of older adults.

According to Berry et al. the most common inju-
ry sites in older adults in falls are the head and thorax
with a total rate of 54.7%. Choi et al. reported that
lower extremity injuries (32.1%), upper extremity in-
juries (23.1%), shoulder, neck, back and/or hip inju-
ries (23.9%) were the most common injuries after falls
in older adults, followed by head injuries (15.3%).** In
the study group in which data were collected in Choi
et al. and Berry et al. study, the trauma group was han-
dled more broadly and high-energy trauma was also in-
cluded.”** We believe that limiting the mechanism of
trauma to fall and not including other mechanisms of
trauma in our study explains these results.

BI has been primarily studied in monitoring rehabil-
itation response in cerebrovascular disease patients and
predicting mortality across various conditions.>'*** Few
studies focus on fall prediction. Toots et al. found high BI
scores and presence of >2 environmental factors to be fall
risk factors.'? They also noted greater morbidity in women
with high BI values, particularly among those aged 70-90,
where BI was a better fall predictor in women than men.

In Figueiredo et al’s study, FES-I was given to socially
isolated older adults living in the community, showing high
internal consistency.”® FES-I scores were notably higher in
females, those with lower education levels, and individuals
reporting fear of falling. In Sparrow et al’s study on a de-
manding balance program for Parkinson's disease patients,
those compelled to undergo the regimen experienced a de-
crease in fall rates, as evidenced by FES-I. The FES-I score
significantly decreased following the exercise program.”
In our study, no significant difference was found between
the fall and control groups in terms of BI scores. Our study
sample consisted of patients with high comorbidity, multi-
ple risk factors and high BI scores. We think that our sam-
ple selection was effective on our results. However, in our
study, BI was significantly higher in the fall group aged
75-84 years. We believe that this result is due to the fact
that patients aged 65-74 years are more independent and

patients over 85 years are more dependent. Therefore, we
believe BI may be more meaningful in predicting fall risk,
especially in the 75-84 age group. Similar results were ob-
tained with FES-I. Additionally, most patients over 85 years
old in our study were not living alone. Despite being a de-
scriptive study with certain limitations, we suggest that BI
and FES-I scores can be useful in assessing fall risk in older
adults, particularly in the 75-84 age group.

Study limitations

Our study is a single center study. Only ED admissions
were evaluated, and non-fall ED admissions were in-
cluded as a control group. The study was conducted
during the winter period, and the seasonal effects on
falls could not be evaluated. Differences in the distribu-
tion of demographic data between the study and control
groups may have led to biased results.

Conclusion

FES-T and BI showed no significant difference between
fall and control groups across all age groups. However,
in the 75-84 age group, both scales exhibited higher val-
ues in the fall group. We believe decreased self-sufficien-
cy and mobility among participants over 75 years of age
may have contributed to this outcome. The limited group
size, focus on falls, and relatively low rate of living alone
in patients over 85 years old may have influenced the sim-
ilar results between patients over 85 years old and those
under 75 years old.

Declarations
Funding
This research received no external funding.

Author contributions

Conceptualization, Y.A.A. and S.K.; Methodology,
Y.A.A. and M.S; Software, S.K.; Validation, M.S., EK.A.
and S.K.; Formal Analysis, S.K.; Investigation, S.K.; Re-
sources, S.K.; Data Curation, M.S.; Writing - Original
Draft Preparation, Y.A.A.; Writing — Review & Editing,
Y.A.A.,, EK.A. and M.S,; Visualization, EK.A.; Supervi-
sion, Y.A.A. and M.S.; Project Administration, Y.A.A.

Conflicts of interest
We have no conflicts of interest to disclose.

Data availability

All data supporting the findings of this study are includ-
ed in this published article and its supplementary infor-
mation files.

Ethics approval

The ethics committee approval for the study was ob-
tained from Ege University Clinical Research Ethics
Committee (Date: 31.07.2019, No: 19-7T/7).



134

European Journal of Clinical and Experimental Medicine 2025; 23 (1): 129-134

References

1.

10.

11.

12.

World Health Organization. Ageing, Life Course Unit.
WHO global report on falls prevention in older age. World
Health Organization; 2008. https://www.who.int/publica-
tions/i/item/9789241563536. Accessed June 10, 2024.
Centre for Reviews and Dissemination. Systematic re-
views. CRD Guidance for under taking reviews in health-
care. Published by CRD, University of York. https://www.
york.ac.uk/media/crd/Systematic_Reviews.pdf. Accessed
June 10, 2024.

Lee YC, Yu WH, Hsueh IP, Chen SS, Hsieh CL. Test-retest
reliability and responsiveness of the Barthel Index-based
Supplementary Scales in patients with stroke. Eur J Phys
Rehabil Med. 2017;53(5):710-718. doi: 10.23736/S1973-
9087.17.04454-9

Li Z, Zhang X, Wang K, Wen ]. Effects of Early Mobiliza-
tion after Acute Stroke: A Meta-Analysis of Randomized
Control Trials. J Stroke Cerebrovasc Dis. 2018;27(5):1326-
1337. doi: 10.1016/j.jstrokecerebrovasdis.2017.12.021
Hauer K, Yardley L, Beyer N, et al. Validation of the Falls
Efficacy Scale and Falls Efficacy Scale International in ge-
riatric patients with and without cognitive impairment:
results of self-report and interview-based questionnaires.
Gerontology. 2010;56(2):190-199. doi: 10.1159/000236027
Lee MJ, Lee JH, Lee SM. Effects of robot-assisted therapy
on upper extremity function and activities of daily living
in hemiplegic patients: A single-blinded, randomized,
controlled trial. Technol Health Care. 2018;26(4):659-666.
doi: 10.3233/THC-181336

Ferré C, Llopis F, Martin-Sanchez FJ, et al. The utility of
the Barthel index as an outcome predictor in older pa-
tients with acute infection attending the emergency de-
partment. Australas Emerg Care. 2022;25(4):316-320. doi:
10.1016/j.auec.2022.03.003

Wang E, Liu A, Wang Z, et al. The prognostic value of the
Barthel Index for mortality in patients with COVID-19: A
cross-sectional study. Front Public Health. 2023;10:978237.
doi: 10.3389/fpubh.2022.978237

Vega-Ramirez FA, Lopez-Liria R, Granados-Gamez G,
Aguilar-Parra JM, Padilla-Géngora D. Analysis of home-
-based rehabilitation in patients with motor impairment
in primary care: a prospective observational study. BMC
Geriatr. 2017;17(1):145. doi: 10.1186/s12877-017-0526-0
Corrao S, Argano C, Natoli G, et al. Sex-Differences in
the Pattern of Comorbidities, Functional Independence,
and Mortality in Elderly Inpatients: Evidence from the
RePoSI Register. J Clin Med. 2019;8(1):81. doi: 10.3390/
jcm8010081

Nishimura T, Naito H, Matsuyama S, Ishihara S, Nakao
A, Nakayama S. Geriatric Trauma in Patients =85 Years
Old in an Urban District of Japan. Acta Med Okayama.
2019;73(3):197-203. doi: 10.18926/AMO/56861

Toots A, Littbrand H, Lindelof N, et al. Effects of a High-
-Intensity Functional Exercise Program on Dependence
in Activities of Daily Living and Balance in Older Adults

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

with Dementia. ] Am Am Geriatr Soc. 2016;64(1):55-64.
doi: 10.1111/jgs.13880

Figueiredo D, Neves M. Falls Efficacy Scale-Internatio-
nal: Exploring psychometric properties with adult day
care users. Arch Gerontol Geriatr. 2018;79:145-150. doi:
10.1016/j.archger.2018.09.001

Galet C, Zhou Y, Eyck PT, Romanowski KS. Fall injuries,
associated deaths, and 30-day readmission for subsequ-
ent falls are increasing in the elderly US population: a
query of the WHO mortality database and National Re-
admission Database from 2010 to 2014. Clin Epidemiol.
2018;10:1627-1637. doi: 10.2147/CLEP.S181138

Hopewell S, Adedire O, Copsey BJ, et al. Multifactorial and
multiple component interventions for preventing falls in
older people living in the community. Cochrane Databa-
se Syst Rev. 2018;7(7):CD012221. doi: 10.1002/14651858.
CDO012221.pub2

Wei E, Hester AL. Gender Difference in Falls among Adults
Treated in Emergency Departments and Outpatient Cli-
nics. ] Gerontol Geriatr Res. 2014;3:152. doi: 10.4172/2167-
7182.1000152

Stevens JA, Sogolow ED. Gender differences for non-fatal
unintentional fall related injuries among older adults. Inj
Prev. 2005;11:115-119.

Peel NM, Kassulke DJ, McClure R]J. Population based stu-
dy of hospitalized fall related injuries in older people. Inj
Prev. 2002;8(4):280-283. doi: 10.1136/ip.8.4.280

Hefny AF, Abbas AK, Abu-Zidan FM. Geriatric fall-re-
lated injuries. Afr Health Sci. 2016;16(2):554-559. doi:
10.4314/ahs.v16i2.24

Gokcek MB, Gokeek I, Yilmaz T, et al. Investigation of Fall
Causes and Risk Factors in Patients Aged 65 and Over
Who Admitted to the Emergency Department with Fal-
ling Complaints. Konuralp Med J. 2019;11(2):217-226. doi:
10.18521/ktd.522262

El-Menyar A, Tilley E, Al-Thani H, Latifi R. Females fall more
from heights but males survive less among a geriatric popula-
tion: insights from an American level 1 trauma center. BMC
Geriatr. 2019;19(1):238. doi: 10.1186/s12877-019-1252-6
Mitchell S, Tan A, Moine S, Dale ], Murray SA. Primary pal-
liative care needs urgent attention. BMJ. 2019;365:11827.
doi: 10.1136/bm;.11827

Berry SD, Miller RR. Falls: epidemiology, pathophysio-
logy, and relationship to fracture. Curr Osteoporos Rep.
2008;6(4):149-154. doi: 10.1007/s11914-008-0026-4

Choi NG, Choi BY, DiNitto DM, Marti CN, Kunik ME.
Fall-related emergency department visits and hospitaliza-
tions among community-dwelling older adults: examina-
tion of health problems and injury characteristics. BMC
Geriatr. 2019;19(1):303. doi: 10.1186/s12877-019-1329-2
Sparrow D, DeAngelis TR, Hendron K, Thomas CA,
Saint-Hilaire M, Ellis T. Highly Challenging Balan-
ce Program Reduces Fall Rate in Parkinsons Disease.
J Neurol Phys Ther. 2016;40(1):24-30. doi: 10.1097/
NPT.0000000000000111



