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Assessment of Determinants Influencing
Fall Risk Among Geriatric Patients

Geriatrik Hastalarda Dusme Riskini Etkileyen
Faktorlerin Degerlendirilmesi

® Elem Yorulmaz,! ® Berna Gunay,' @ Nilgtin Mesci,! © Busra Ustun,2 ® Duygu Geler Kulcy!

ABSTRACT

Objectives: Falls in geriatric populations may result in significant injury and subsequent functional decline, there-
by diminishing overall quality of life. Therefore, accurate assessment of fall risk and comprehensive identification of
contributing factors are of fundamental importance, particularly within geriatric populations.

Methods: Geriatric patients admitted to the inpatient Physical Therapy and Rehabilitation unit were enrolled in
the study. Data were collected on patients’ age, sex, height, weight, educational status, medications potentially
associated with falls, and assistive devices used during ambulation. Cognitive function was evaluated using the
Hodkinson Abbreviated Mental Test. All participants underwent assessment with the Functional Ambulation
Category (FAC), the Berg Balance Scale (BBS), and the Falls Efficacy Scale (FES). Patients were additionally ques-
tioned regarding visual impairments, urinary symptoms, nutrition-related risk factors, psychological complaints,
and environmental hazards in the home that might elevate fall risk. Observations were also made to identi-
fy risky behaviors during mobility and transfers. Participants were subsequently categorized into two groups
based on their fall history, and differences in these variables were analyzed between the groups.

Results: A total of 54 patients aged 65 years and older were included in the study. Patients were categorized into
two groups: fallers and non-fallers. A significant difference in the female-to-male ratio was observed between the
two groups (p=0.002). While no significant differences were observed between the two groups in terms of age,
height, weight, cognitive status, FAC, or FES scores, the faller group demonstrated significantly lower BBS scores
and a higher frequency of mobility- and transfer-related risky behaviors (p=0.013, p=0.012).

Conclusion: This study found that fall risk in geriatric patients was significantly associated with reduced balance
and risky behaviors during mobility and transfers. The results underscore the need for systematic fall-risk assess-
ment, close supervision, and balance-focused interventions in inpatient rehabilitation to reduce falls and support
prevention strategies after discharge.

Keywords: Aged; fall risk; postural balance.

OzZET

Amacg: Geriatrik poptlasyonda gorilen diismeler, ciddi yaralanmalara ve buna bagli fonksiyonel kayba yol acarak
yasam kalitesini belirgin bicimde azaltabilir. Bu nedenle, diisme riskinin dogru sekilde degerlendirilmesi ve katkida
bulunan faktorlerin kapsamli bicimde belirlenmesi, 6zellikle geriatrik hastalarda temel bir gerekliliktir.

Yontem: Fizik Tedavi ve Rehabilitasyon servisine yatirilan geriatri hastalari ¢alismaya dahil edildi. Hastalarin yasi,
cinsiyeti, boyu, kilosu, egitim durumu, disme ile iliskili olabilecek ilag kullanimi ve ylirime sirasinda kullanilan
yardimci cihazlara iliskin veriler kaydedildi. Kognitif durum, Hodkinson Kisaltilmis Mental Testi ile degerlendirildi.
Tum katihmailara Fonksiyonel Ambulasyon Skalasi (FAS), Berg Denge Olcegi (BDO) ve Diisme Etkililigi Olcegi (DEO)
uygulandi. Ayrica hastalarda gérme problemleri, Griner semptomlar, beslenmeye dayali risk faktorleri, psikolojik
yakinmalar ve ev ici cevresel tehlikeler sorgulandi. Mobilite ve transfer sirasinda gézlemlenen riskli davraniglar da
kaydedildi. Hastalar diisme 6ykusu varligina gore iki gruba ayrildi ve degiskenler arasindaki farklar gruplar arasinda
karsilastirildi.
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Bulgular: Calismaya 65 yas ve Uizeri toplam 54 hasta dahil edildi. Hastalar diisen ve diismeyen olmak tzere iki gruba ayrildi. Cinsiyet dagihimi
acisindan gruplar arasinda anlamli bir fark bulundu (p=0,002). Yas, boy, kilo, kognitif durum, FAS ve DEO skorlari acisindan gruplar arasin-
da anlamli bir fark bulunmazken, diisen grupta BDO skorlarinin belirgin sekilde daha diisiik oldugu ve mobilite ile transfer sirasinda riskli

davranislarin daha sik gorildigu saptandi (p=0,013, p=0,012).

Sonug: Calismada, geriatri hastalarinda diigme riskinin azalmis denge ile mobilite ve transfer sirasinda ortaya ¢ikan riskli davraniglarla anlamli
diizeyde iliskili oldugu gosterilmistir. Bulgular, yatirilarak rehabilitasyon uygulanan hastalarda sistematik diisme risk degerlendirmesinin, yakin
go6zlemin ve denge odakli miidahalelerin diisme riskinin azaltilmasinda ve taburculuk sonrasi korunma stratejilerinin desteklenmesinde kritik

onem tasidigini ortaya koymaktadir.

Anahtar s6zciikler: Diisme riski; postural denge; yasli.

alls are among the most common and preventable caus-
Fes of morbidity, mortality, and loss of independence in
older adults, and with increasing life expectancy world-
wide, the incidence of falls has risen in the population aged
65 years and older.[2! Epidemiological studies report that
25-35% of individuals over the age of 65 experience at least
one fall each year, and approximately 10% of these falls re-
sult in in]'ury.B] Serious consequences of falls include frac-
tures, traumatic brain injuries, hip fractures, prolonged
bed rest, functional decline, and mortality.[“] It has been
reported that one in every five falls in older adults results
in a fracture or head trauma.ll! Furthermore, fall-related
mortality rates have increased dramatically over the years,
and the Centers for Disease Control and Prevention (CDC)
reports that in the United States, an older adult dies from a
fall every 20 minutes.[5] In addition to these severe health
consequences, healthcare costs associated with falls are
also rising globally.!6]

An increase in fall risk is multifactorial, and individual fac-
tors such as balance impairments, visual and vestibular
system problems, reduced proprioceptive sensitivity, de-
creased muscle strength, neuropathy, and cognitive slowing
contribute to heightened susceptibility to falls.[27] Among
environmental factors, the home setting constitutes the
most critical component. Approximately 79% of falls occur
within the home environment, with bedrooms, staircases,
and bathrooms reported as the most frequent locations.
(6] The WHO report emphasizes that slippery floors, inade-
quate lighting, cluttered household arrangements, loose rug
edges, and structural inadequacies in stairways all increase
fall risk.?! In older adults, delayed motor responses further
impair the postural corrective actions required to prevent a
fall, thereby increasing the likelihood of falling.[!

Recent systematic reviews and meta-analyses have shown
that factors such as sarcopenia, mobility limitations, de-
pression, polypharmacy, the use of antihypertensive or
psychotropic medications, sleep disorders, and reduced

gait speed significantly increase fall risk.[>¢! Sarcopenia, in
particular, has been reported to both elevate fall risk and
influence the severity of fall-related injuries.[8 Weight loss,
fatigue, low physical activity, slow walking speed, and re-
duced grip strength have also been defined as high-risk con-
ditions for falls, disability, hospitalization, and mortality in
older adults.[ Risky behaviors during mobility and trans-
fers—such as rushing, failing to use necessary assistive de-
vices, incorrect use of equipment, or wearing inappropriate
footwear—have likewise been associated with an increased
likelihood of falling.[2:10]

Urinary incontinence and urgency symptoms are additional
factors that heighten fall risk in older adults and have been
linked to increased fall incidence in multiple studies.[11:12]

In addition to its physical consequences, fall-related psy-
chosocial problems are also common among older adults.
Fear of falling, social isolation, and activity restriction can
lead to muscle strength loss, reduced physical activity, de-
creased quality of life, and depression, collectively creating
avicious cycle that further increases fall risk.[8:3] Communi-
ty-based data indicate that among individuals aged 60 years
and older, the prevalence of fear of falling is 69.2%, while
fall-related activity restriction occurs in 38.4% of adults in
this age group.!!

Taken together, these findings indicate that falls represent a
common, multifactorial, yet preventable public health con-
cern among older adults. Therefore, accurate assessment
of fall risk, comprehensive evaluation of multiple contrib-
uting factors, and the development of individualized, evi-
dence-based interventions are critical to reducing fall fre-
quency and minimizing fall-related adverse outcomes.B! In
this context, it is essential to identify the clinical, function-
al, psychosocial, and environmental factors that contribute
to fall risk among community-dwelling older adults and
to evaluate these factors within an integrated and holistic
framework.[6]
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This study aims to contribute to this field by evaluating the
clinical, functional, psychosocial, and environmental risk
factors described in the literature among older patients hos-
pitalized in a physical medicine and rehabilitation (PM&R)
clinic and by identifying the factors that increase fall risk in
this population.

Methods

This study was conducted as a single-center, cross-section-
al study in the PM&R inpatient unit of a tertiary care hos-
pital. The study protocol was approved by the Haydarpasa
Numune Training and Research Hospital Clinical Research
Ethics Committee (ethics approval number: HNEAH-KAEK
2021/97, date: March 15, 2021), and all procedures were car-
ried out in accordance with the principles of the Declaration
of Helsinki. Written informed consent was obtained from all
participants.

The inclusion criteria were being over 65 years of age, hav-
ing received the diagnosis that led to hospitalization in the
PM&R clinic at least one year prior, having a Functional
Ambulation Category (FAC) level of at least 3, being able to
ambulate independently despite the need for an assistive
device, being able to follow commands, communicate ver-
bally, and having no language or speech impairments that
would interfere with understanding or responding to the
assessment questions. Exclusion criteria included impaired
speech or comprehension, the presence of limb amputation,
and being classified as FAC level 1 or 2.

A total of 54 patients aged 65 years and older who were hos-
pitalized with various diagnoses in the PM&R clinic between
May 15 and August 15, 2021, were included in the study. All
assessments were performed by the same clinician.

Demographic data, including age, sex, height, weight, and
educational status, as well as the diagnosis leading to hos-
pitalization and the use of assistive devices for ambulation,
were recorded. In addition, medical treatments that could
potentially be related to fall risk (hypnotic—sedative medi-
cations, drugs used for Parkinson’s disease, diuretics, an-
tihypertensives, and antidepressants) were reviewed, and
the number of medications used from this group was doc-
umented.

Conditions known to be part of the fall etiology in the liter-
ature, as well as those considered potentially related to falls
based on our clinical experience, were questioned in each
patient, and responses were recorded as “present/absent.”
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These included visual impairments that may cause difficul-
ty in seeing objects or navigating the environment, nutri-
tion-related risks such as weight loss and loss of appetite,
the presence of urgency, nocturia, or urinary incontinence,
and environmental hazards in the home or living area that
may contribute to falls, such as inappropriate rugs, inade-
quate lighting, or slippery floors.

In addition, the presence of depressive or anxious psycho-
logical complaints was assessed in each patient and record-
ed as “none/mild/moderate/severe” in terms of their impact
on activities of daily living.

Patients were evaluated by the clinician for the presence
or absence of risky behaviors during mobility and trans-
fers. For the assessment of transfers, patients were asked
to perform actions such as moving from the bed to a chair
and from the chair back to the bed, involving coordinated
movements between surfaces of different heights. Mobility
was assessed by asking the patient to walk a predetermined
distance within the clinic corridor. During these activities,
behaviors such as rushing, not using the assistive device
required for ambulation, or wearing shoes improperly were
recorded as the presence of a risky behavior during the cor-
responding activity.

Patients’ ambulation status was assessed using the FAC,
which is an ordinal clinical tool used to classify ambulatory
capacity on a 0-5 scale, where higher scores indicate great-
er independence. The scale reflects the level of assistance
required during ambulation, ranging from non-functional
walking (score 0) to fully independent community ambula-
tion (score 5).114]

Balance was assessed using the Berg Balance Scale (BBS),[1°]
a 14-item performance-based measure evaluating static and
dynamic balance. Each item is scored on a 04 scale, yield-
ing a total score ranging from O to 56, with higher scores in-
dicating better balance performance. The Turkish version of
the BBS has been culturally adapted and shown to be valid
and reliable in patients with stroke.16]

Fear of falling was assessed using the Falls Efficacy Scale
(FES), developed by Tinetti and colleagues.['”] The FES con-
sists of 10 items, each scored on a 1-10 scale, yielding a total
score ranging from 10 to 100, with higher scores indicating
greater fear of falling.

Cognitive status was assessed using the Hodkinson Abbre-
viated Mental Test Score (AMTS).[18] The AMTS consists of
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10 items evaluating orientation, short-term memory, and at-
tention. Each correct answer is scored as 1 point, yielding a
total score between 0 and 10, with lower scores indicating
greater cognitive impairment. Patients with AMTS scores of
9-10 were considered cognitively intact, scores of 7-8 were
classified as mildly impaired, scores of 5-6 as moderately
impaired, and scores of 4 or below as severely impaired.

Patients were divided into two groups—fallers (n=27) and
non-fallers (n=27)—based on their history of falls within
the past year, and differences between the groups regarding
these factors were evaluated. Demographic data, diagnoses,
and functional assessment results were recorded.

Statistical Analysis

The statistical analysis of the study data was performed using
SPSS Statistics version 21 software (IBM Corp., NY, USA). The
normality of data distribution was assessed with the Shapiro—
Wilk test. Since the data did not follow a normal distribution,
descriptive statistics were presented as median (minimum-
maximum) values for continuous variables and as numbers
and percentages (%) for categorical variables. For compat-
isons between groups, the Chi-square (x?) test was used for
categorical variables, and the Mann-Whitney U test was used
for continuous variables. Correlation analysis was conducted
using Spearman’s rank correlation coefficient (Spearman’s
rho) to evaluate the relationships between variables. A p-val-
ue of <0.05 was considered statistically significant.

Results

A total of 54 patients aged over 65 years were included in
the study. While half of the patients (n=27) had no previous
history of falling, the other half had experienced at least one
fall. Study data were analyzed by comparing the non-faller
and faller groups.

Demographic Findings

There were no statistically significant differences between
the two groups in terms of age, height, weight, or education-
al status (p>0.05). However, gender distribution differed sig-
nificantly; whereas all patients in the non-faller group were
women, the proportion of men in the faller group was 29.6%
(p=0.002) (Table 1).

Clinical and Functional Assessment Findings

The comparison of clinical and functional variables between
the groups is presented in Table 2. No significant differences
were found between the faller and non-faller groups regard-
ing assistive device use, presence of neurological diagno-
sis, medication use, psychological status, cognitive status
(AMTS), FAC scores, FES scores, visual status, environmen-
tal risk factors, nutrition-related risks, or urinary inconti-
nence (p>0.05). In contrast, BBS scores were significantly
lower in the faller group (p=0.003). Risky behaviors during
mobility and transfers were also observed significantly more
frequently in the faller group (p=0.013 and p=0.012, respec-
tively).

Relationships Between Variables

When the relationships between variables were examined
(Table 3), a moderate and negative correlation was found
between assistive device use and balance performance
(r=—0.458, p<0.0001). Balance scores (BBS) showed a strong
negative correlation with fear of falling (FES) (r=—0.495,
p<0.0001) and a positive correlation with functional am-
bulation level (FAC) (r=0.307, p=0.024). BBS also demon-
strated a weak but significant correlation with nutrition-re-
lated risks (r=0.304, p=0.025) and with gender (r=—0.298,
p=0.028). Assistive device use was additionally correlated
with FAC (r=-0.395, p=0.003) and FES (r=0.368, p=0.006).

Table 1. Demographic characteristics according to fall status

Variable Non-fallers (n=27) Fallers (n=27) p

Age (years) (62-81) (71) (60-85) (73) 0.972+
Sex n (%) Female: 27 (100%) Male: 0 (0%) Female: 19 (70.4%) Male: 8 (29.6%) 0.002x**
height (cm) (146-166) (155) (148-185) (158) 0.111+
weight (kg) (58-100) (79) (52-130) (80) 0.782+
Educational status n(%) llliterate: 3 (11.1%) Primary school: 22 llliterate: 4 (14.8%) Primary school: 18 (66.7%) 0.315%*

(81.5%) Secondary school: 2 (7.4%)

Secondary school: 2 (7.4%) University: 3 (11.1%)

*:Mann-Whitney U test  *+: Chi-square (x2) test
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Table 2. Clinical and functional assessments

Variable Non-fallers n (%) Fallers n (%) p
Assistive device use None: 20 (74.1%) / None: 15 (55.6%) / Single: 9 (33.3%) / 0.265%*
Single: 7 (25.9%) Double: 1 (3.7%) / Walker: 2 (7.4%)
Neurological diagnosis Yes: 2/ No: 25 Yes: 7/ No: 20 0.068%**
Medication use None: 4 (14.8%) / 1 medication: 11 (40.7%) /  None: 6 (22.2%) / 1 medication: 10 (37.0%) / 0.653**
2 medications: 12 (44.4%) 2 medications: 10 (37.0%) /
=2 medications: 1 (3.7%)
Psychological status None: 13 (48.1%) / None: 11 (40.7%) / Mild: 14 (51.9%) / 0.338+
Mild: 14 (51.9%) Moderate: 2 (7.4%)
Cognitive status (AMTS) Intact: 13 (48.1%) / Mild: 10 (37.0%) / Intact: 16 (59.3%) / Mild: 7 (25.9%) / 0.657**
Moderate: 4 (14.8%) Moderate: 4 (14.8%)

FAC (4-5) (5) (3-5) (5) 0.123+
FES (10-69) (31) (6-81) (39) 0.386+
BBS (27-51) (44) (24-49) (39) 0.003+
Vision Present: 4 (14.8%) / Absent: 23 (85.2%) Present: 4 (14.8%) / Absent: 23 (85.2%) 1.000#+
Mobility Risky: 7 (25.9%) / Safe: 20 (74.1%) Risky: 16 (59.3%) / Safe: 11 (40.7%) 0.013x
Transfers Risky: 6 (22.2%) / Safe: 21 (77.8%) Risky: 15 (55.6%) / Safe: 12 (44.4%) 0.012#*
Environment Risky: 3 (11.1%) / Safe: 24 (88.9%) Risky: 1 (3.7%) / Safe: 26 (96.3%) 0.299++
Nutrition risk No risk: 27 (100%) Risk: 3 (11.1%) / No risk: 24 (88.9%) 0.075#*
Incontinence Present: 23 (85.2%) / Absent: 4 (14.8%) Present: 22 (81.5%) / Absent: 5 (18.5%) 0.715%*

+*:Mann—-Whitney U test
Efficacy scale; BBS: Berg Balance scale.

»*: Chi-square (x?) test, AMTS: Hodkinson Abbreviated Mental Test Score; FAC: Functional Ambulation category; FES: Falls

A strong positive correlation was found between risky be-
havior during transfers and risky behavior during mobility
(r=0.696, p<0.001). Cognitive status showed a weak negative
correlation with risky behavior during transfers (r=-0.303,
p=0.026), while the presence of a neurological diagnosis
was positively correlated with risky behavior during mobili-
ty (r=0.273, p=0.046).

When variables associated with falls were examined, gen-
der was positively correlated with falling (r=0.417, p=0.002).
In addition, a history of falling was significantly negative-
ly correlated with balance scores (r=—0.404, p=0.002) and
positively correlated with risky behavior during transfers
(r=0.342, p=0.011) and mobility (r=0.337, p=0.013). Gender
was also negatively correlated with medication use (r=-
0.332, p=0.014). Finally, there was a weak but significant
negative correlation between BMI and incontinence (r=-
0.312, p=0.021).

Distribution of Diagnoses

The distribution of PM&R diagnoses according to fall history
is presented in Table 4. The most common diagnosis in both
groups was lumbar disc herniation (LDH), observed in equal
numbers in the non-faller and faller groups (n=9 each). Go-

narthrosis was present in 4 patients in the non-faller group
and 3 patients in the faller group. Hemiplegia was more
frequently observed in the faller group (n=4 vs. n=1). Im-
pingement was identified only in the non-faller group (n=3),
whereas brachial plexus injury and radius fracture were
found exclusively in the faller group (n=1 each). Lumbar
spondylosis was detected in five non-fallers and three fall-
ers, while operated LDH occurred only in the faller group
(n=2). Less common diagnoses in the non-faller and faller
groups, respectively, were paraplegia (n=1, n=2), subdural
hematoma (SDH) (n=1, n=1), and spinal stenosis (n=1, n=1).

Regarding the distribution of PM&R diagnoses by sex, LDH
was observed in 16 women, lumbar spondylosis in 8, gonar-
throsis in 5, hemiplegia in 4, and impingement in 3 patients.
Additionally, paraplegia and spinal stenosis were each pres-
ent in 2 women, and 1 patient each had knee arthroplasty,
hip arthroplasty, brachial plexus injury, operated LDH, SDH,
and radius fracture. Among men (n=8), the distribution was
as follows: gonarthrosis (n=2), LDH (n=2), hemiplegia (n=1),
operated LDH (n=1), paraplegia (n=1), and SDH (n=1).

The distribution of neurological diagnoses by sex is present-
ed in Table 5. Neurological diagnoses were present in 15.2%
of women and 25% of men.



Yorulmaz et al. Assessment of Fall Risk

43

Table 3. Correlation table (only statistically significant variables are listed)

Variable 1 Variable 2 R P
Assistive device use BBS —0.458 <0.0001
BBS FES —-0.495 <0.0001
Risky behavior during transfers Risky behavior during mobility 0.696 <0.0001
Sex Falls 0.417 0.002
BBS Falls —0.404 0.002
Assistive device use FAC -0.395 0.003
Assistive device use FES 0.368 0.006
Falls Risky behavior during transfers 0.342 0.011
Falls Risky behavior during mobility 0.337 0.013
Sex Medication use —-0.332 0.014
BMI Incontinence -0.312 0.021
FAC BBS 0.307 0.024
BBS Nutrition risk 0.304 0.025
Cognitive status Transfers -0.303 0.026
Sex BBS -0.298 0.028
Neurological diagnosis Mobility 0.273 0.046

=+ Spearman’s rank correlation test. BBS: Berg Balance scale; FES: Falls Efficacy scale; FAC: Functional Ambulation category; BMI: body mass index.
|

Table 4. Distribution of rehabilitation-related diagnoses

according to fall history

Fallers Total

(n=27)

Non-fallers
(n=27)

Knee arthroplasty 1

Diagnosis

Hip arthroplasty
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Spinal stenosis
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Discussion

This study examined clinical, functional, cognitive, and be-
havioral variables that may contribute to fall risk in geriat-
ric patients, identifying several distinctions between fallers

Table 5. Distribution of neurological diagnoses by gender

Neurological diagnosis Female (n=46) Male (n=8) Total
Absent 39 6 45
Present 7 2 9
Total 46 8 54

and non-fallers. The principal finding of this study is that
individuals classified as fallers—those who experienced at
least one fall within the past year—demonstrated signifi-
cantly poorer balance, as evidenced by lower balance as-
sessment scores. This outcome underscores the central role
of postural control in fall risk. In addition, unsafe mobility
patterns and high-risk behaviors during transfers were more
frequently observed among fallers compared with non-fall-
ers. Collectively, these findings imply reduced self-efficacy,
impaired gait stability, and deficits in executive functioning,
all of which are critical components of fall mechanisms.

Recent systematic reviews emphasize that fall risk cannot
be attributed to a single determinant; rather, it reflects the
interplay of multiple factors, including musculoskeletal
impairments, visual-vestibular dysfunctions, medica-
tion-related effects, and environmental conditions.[:31]
Nevertheless, numerous studies highlight the particularly
crucial contribution of balance and gait disturbances with-



in the broader spectrum of fall-related risk factors. Postural
control, a core physiological function that progressively de-
clines with advancing age, has consistently been identified
as a robust predictor of fall risk.[20] In alignment with this
evidence, Colén and Emericl! identified balance deficits,
impaired proprioception, and mobility limitations as critical
intrinsic contributors to fall susceptibility. Furthermore, me-
ta-analytic findings indicate that balance-focused exercise
interventions substantially reduce fall risk, demonstrating
more pronounced effects than other exercise modalities.
[3.19.21] These findings indicate that, despite the multifacto-
rial etiology of falls, balance impairments constitute a cen-
tral target for intervention. Consistent with the prevailing
evidence in the literature, the results of the present study
suggest that the factors most strongly associated with fall
risk are balance dysfunction, risky behaviors during mobil-
ity, and transfers.

Our study differs from most investigations of fall risk fac-
tors in geriatric populations by including a heterogeneous
cohort of patients with both neurological and musculoskel-
etal diagnoses. We observed that patients with neurological
disorders and those with a history of vertebral surgery were
more likely to belong to the faller group. The increased fall
risk in these patients is likely attributable to balance and
gait disturbances. Consistent with our findings, the litera-
ture reports that the incidence of falls is approximately three
times higher in patients with mild to moderate neurological
disorders compared with those without any neurological
symptoms or signs.!?? Factors contributing to falls in this
population have been reported to include behavioral deter-
minants, such as inattention, fear of falling, and improper
use of assistive devices, and environmental factors, as well
as biological determinants, including impaired balance,
muscle weakness, spasticity, and muscle spasms./23] The
absence of a significant relationship between environmen-
tal factors and fall risk in our study may be attributable to
the reliance on patient self-reports. Participants may have
had difficulty recalling or recognizing the relevance of en-
vironmental hazards, such as slippery carpets, inadequate
lighting, or wet floors.

Contrary to most reports in the literature, our study did not
identify significant associations between age, female gen-
der, or body mass index and fall risk.[2124-26] Conversely,
male gender has been reported as a factor associated with
increased fall risk. This discrepancy may be attributable to
the relatively small sample size of our study, almost simi-

lar values in mean age and weight between study groups,
and the proportionally higher prevalence of diagnoses po-
tentially linked to falls within the male subgroup. Although
limited, similar patterns regarding the relationship between
fall risk and gender have been documented in previous re-
search. For instance, Jehu et al.[2”] reported that men expe-
rience falls more frequently than women in their prospec-
tive cohort study, attributing this difference to factors such
as reduced cognitive function, impaired judgment during
movement, or slower decision-making processes in men.
Additionally, Gale et al.[?8] reported that pain and balance
impairments are more potent predictors of fall risk in men
compared with women. The higher prevalence of male par-
ticipants and balance deficits within the faller group in our
study aligns with this observation. Furthermore, correlation
analyses revealed that male gender was associated with
polypharmacy and lower balance scores, which may help to
explain the elevated fall risk observed among men in our
study population.

Functional mobility assessments and gait parameters rep-
resent key determinants of fall risk in older adults. In their
meta-analysis, Lusardi et al.[?! recommended the integrat-
ed use of performance-based measures evaluating both
balance and mobility to more accurately assess fall risk.
Furthermore, they noted that the inclusion of self-reported
indicators of depression and fear of falling alongside objec-
tive performance measures offers a more thorough and reli-
able method for predicting fall risk. More recently, Intaruk
et al.BO! evaluated the reliability and minimal detectable
change of four commonly used functional assessments—the
10-meter walk test, the timed up-and-go test, the five-times
sit-to-stand test, and the 6-minute walk test—in communi-
ty-dwelling older adults at high risk of falling. They conclud-
ed that each of these assessments reflects different aspects
of fall risk, providing clinicians with valuable information
for evaluating and monitoring the efficacy of fall preven-
tion interventions. Although our study did not employ these
specific tests, significant correlations observed between the
Functional Ambulation Scale, Berg Balance Scale scores,
and the use of assistive devices further support the essential
role of functional mobility in fall risk determination.

Cognitive impairment has also emerged as a significant factor
associated with fall risk. It has been shown that older adults
with cognitive deficits experience a higher incidence of falls
compared with their cognitively intact peers, often accompa-
nied by balance impairments and depressive symptoms.31:32]
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Furthermore, Liu et al.’sB3! meta-analysis highlighted that
cognitive vulnerability substantially increases fall risk, par-
ticularly among individuals with diminished cognitive and
physical reserves. The absence of a significant association be-
tween cognitive function and fall history in our study may be
attributable to the fact that the cognitive status of the majority
of participants was either intact or only mildly impaired. Nev-
ertheless, the observed relationship between cognitive status
and risky behaviors during mobility and transfers suggests
that a more comprehensive and detailed assessment of cog-
nitive function may be warranted.

Fear of falling has been recognized in the literature as an
independent risk factor among older adults and has been re-
ported to be as significant as a prior fall history in restricting
activities of daily living.[2534] Although no direct associa-
tion between Falls Efficacy Scale scores and fall history was
observed in our study, the significant correlations observed
between Falls Efficacy Scale scores, assistive device use, and
balance performance indicate that fear of falling is closely
linked to functional mobility and postural control.

Another factor associated with fall risk in geriatric patients
is nutritional status. Previous studies have reported an in-
creased risk of falls among individuals who are malnourished
or at nutritional risk.13536] Since the nutritional status of par-
ticipants in our study was not assessed in detail, the relation-
ship between nutrition and fall risk could not be established.
Nevertheless, the observed associations between symptoms,
such as loss of appetite and weight loss, and balance perfor-
mance underscore the importance of comprehensive nutri-
tional assessment in studies evaluating fall risk.

Other factors commonly associated with fall risk in geriatric
populations, including polypharmacy, psychological status,
visual impairments, and incontinence, were also assessed
in our study; however, no significant differences were ob-
served between fallers and non-fallers.[:28! This finding
may be attributable to the fact that psychological status, vi-
sual impairments, and incontinence were evaluated based
on patient self-reports rather than objective measures. Our
limitations related to medication use are that we only inves-
tigated medications associated with falls and that we evalu-
ated patients using more than one medication together.

Our study is valuable in that it assessed fall-related factors
in a heterogeneous cohort of patients with diverse diagno-
ses who were receiving inpatient care in the physical thera-
py and rehabilitation unit of a tertiary health center. Never-
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theless, it has several limitations. Although a history of falls
was assessed, the frequency of falls was not recorded. The
cross-sectional design makes it difficult to establish a causal
relationship between variables. The relatively small sample
size and single-center setting may limit the generalizability
of the findings. Certain important aspects, such as detailed
strength assessments and gait analysis, were not directly
measured. Additionally, the exclusive reliance on self-report
measures to evaluate depression and other psychosocial
factors may be considered another limitation.

Future studies with larger sample sizes and multicenter de-
signs are warranted to longitudinally monitor the incidence
of falls and associated risk factors, as well as to evaluate
these factors using objective measures. Such research, in
conjunction with findings from intervention studies target-
ing specific risk factors, will generate stronger evidence to
inform clinical practice and contribute to the reduction of
fall-related morbidity and mortality in older adults.

Conclusion

In our study, fall risk in geriatric patients was significant-
ly associated with balance scores, risky behaviors observed
during mobility, and transfers. Conducted in an inpatient
physical therapy and rehabilitation unit, this study under-
scores the importance of systematically assessing fall risk in
patients with diverse neuromusculoskeletal diagnoses. The
findings highlight the need for close monitoring during am-
bulation and transfers, the provision of tailored recommen-
dations to mitigate fall risk, and the incorporation of bal-
ance and coordination exercises as integral components of
the treatment plan. Such an approach not only reduces the
risk of falls during hospitalization but also offers a valuable
opportunity to develop strategies aimed at preventing falls
in daily life after discharge.
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