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INVITATION PAPER 

Distinguished Colleagues, 

In light of the growing elderly population, the issue of the movement disorders and falls has 
become a significant concern in geriatric practice. Given the intricate nature of the subject 
matter, individuals presenting with such symptoms seek specialist expertise from a range of 
disciplines in order to identify an appropriate diagnosis and treatment. 

Movement disorders represent a particularly intriguing and multifaceted field within the 
geriatric practice; they may serve as an initial finding of a neurodegenerative disease, yet they 
also manifest due to a multitude of underlying causes, including drug-associated adverse 
effects. Considering that fall and the associated complications remain a significant cause of 
mortality in the elderly, it is evident that the strategies to be employed accordingly will have a 
substantial impact on public health, particularly given that they are a preventable health issue 
and geriatric syndrome. 

Therefore, the principal theme of 3rd International and 12th National Geriatrics Days was 
identified as Movement Disorders and Falls in Geriatrics Practice. In the symposium, 
neurodegenerative disorders, such as Parkinson’s Disease, Normal Pressure Hydrocephalus, 
Lewy Body Dementia, Parkinson Plus Syndromes, Multiple Sclerosis, Demyelinating diseases; 
Geriatric syndromes, such as polypharmacy, malnutrition, orthostatic hypotension, as well as 
comorbidities, such as hypertension, diabetes mellitus, locomotor system diseases, 
osteoporosis, which may cause movement disorders and falls will be discussed in depth over 
the course of two days. 

3rd International and 12th National Geriatrics Days will be held on 24-25 October 2025 at 
Dokuz Eylul University Sabanci Cultural Center, Izmir. We are delighted to announce that will 
be honored to host national and international scientists. Oral presentations accepted by the 
scientific advisory board will be conducted in either face-to-face or online format. Following 
the symposium, the presentations will be made available for download in the symposium 
booklet. 

We would like to take this opportunity to express our desire to engage with a diverse range of 
medical professionals, particularly those specializing in Geriatrics, Neurology, Internal 
medicine, and Physical Therapy-Rehabilitation. Additionally, we extend our invitation to 
gerontologists, physiotherapists, nurses, psychologists, dieticians, social workers, and all those 
who contribute to the well-being of the elderly in Izmir. 

Sincerely Yours. 

 

The President of the Geriatric Science Association and the Symposium 

Prof. Ahmet Turan ISIK, M.D.  
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The Evolution of Balance and Walking 

HXlmX Uysal 

The most fundamental dXstXnguXshXng characterXstXc of humans Xs that we are bXpedal creatures. 
UnderstandXng our abXlXty to walk on two legs Xs crucXal for addressXng common health Xssues 
such as falls and gaXt dXsorders. To fully understand bXpedal walkXng, Xt Xs necessary to 
understand Xts evolutXonary process. Knowledge of evolutXonary bXology and evolutXonary 
medXcXne provXdes physXcXans wXth XnsXghts that XllumXnate thXs topXc and help them grasp Xts 
depth. Although we defXne Xt as bXpedal walkXng, a key part of the walkXng cycle relXes on 
transferrXng weXght onto a sXngle foot. We can descrXbe thXs as an Xnverted pendulum model. 
The forward transfer of weXght resembles a fall, and we propel our bodXes forward through a 
swXngXng motXon lXke an Xnverted pendulum. We are also a specXes capable of runnXng. RunnXng 
Xs a form of movement entXrely based on sXngle-leg support. ThXs Xs modeled as a sprXng-mass 
transfer. UltXmately, humans are a specXes capable of both bXpedal walkXng and runnXng Xn a 
sXngle-leg-supported manner. FXrst, we encounter ancestors who possessed the abXlXty to walk 
on two legs as far back as approxXmately 3–4 mXllXon years ago. We have well-establXshed, 
proven evXdence of thXs: the LeatolX fossXl, dated to 3.7 mXllXon years ago, belongs to 
AustralopXthecus afarensXs. Homo sapXens sapXens, on the other hand, mXgrated out of AfrXca 
approxXmately 70,000 years ago and, over the followXng 50,000 years, left no corner of the Earth 
unexplored—all whXle walkXng on two legs. 

One of the mechanXcal achXevements underlyXng walkXng Xs balance. MaXntaXnXng a vertXcal 
posture for a body 1.6–1.8 m tall, supported by the feet, requXres solvXng an advanced balance 
problem. The prXmary part of the nervous system responsXble for thXs Xs the cerebellum. In cases 
of genetXc mutatXons that result Xn cerebellar absence, such as Xn the Üner Tan syndrome, 
cerebellar pathology has been demonstrated. The evolutXon of the cerebellum dates back at least 
as far as the hXstory of walkXng, and we fXnd the fXrst cerebellum Xn jawed fXsh from 
approxXmately 400 mXllXon years ago—and fortunately, we have fossXl evXdence of them as well. 
The oldest fossXl of the cerebellum XdentXfXed Xn the lXterature was recently descrXbed and shown 
to belong to a creature from 319 mXllXon years ago, ‘Coccocephalus wXldX’ (Nature, Volume 
614, February 16, 2023). FollowXng thXs summary, the presentatXon wXll reach the followXng 
conclusXons: Homo sapXens was under selectXve pressure leadXng to bXpedal locomotXon; Xt 
underwent numerous adaptatXons related to bXpedal locomotXon; the evolutXon of the cerebellum 
followed a path Xndependent of walkXng and served as an evolutXonary step Xn achXevXng 
balanced, precXse movements Xn water; that bXpedal walkXng Xnvolves solvXng the problem of 
advanced balance, that balance has become a fundamental component of the skXll of bXpedal 
walkXng for Homo sapXens sapXens, and that by understandXng Xts evolutXonary hXstory, we 
should remember the value of our feet and balance wXth every step we take and not neglect our 
daXly exercXses. Because the most common and challengXng Xssues Xn gerXatrXcs are related to 
walkXng, balance, and falls, and the cerebellum Xs the braXn structure that ages the latest of all! 
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Neural Control of Movement and Age-Related Changes 

Fethi İdiman 

Movement can be defined as “an action that occurs when signals originating in the brain are 
transmitted through the nervous system and reach the muscles in a goal-directed manner.” The 
muscles that generate movement create forces and displacements in our environment. As a 
result of the changes produced in the environment, sensory feedback is transmitted back to the 
nervous system, allowing the brain to accumulate information related to movement. This 
information is processed and stored in different brain structures associated with various 
functions. A new movement or sequence of movements occurs through the communication 
among different regions of the brain in the light of previously experienced information. The 
connections that ensure communication among different brain regions are known as “MOTOR 
CONTROL LOOPS.” These include six major loops: 1. Selection, initiation, and inhibition of 
movement 2- Timing, coordination, learning, and corrective feedback, 3- Integration of motor 
commands with somatosensory feedback, 4- Control of posture, tonus, and automatic motor 
patterns, 5- Frontoparietal motor planning processes, 6- Influence of motivational and 
emotional factors on motor behavior. In addition, a seventh supervisory loop has been defined: 
“The interaction loop of high-level networks.” Among intracranial structures, the final 
decision belongs to the cortical motor areas. The signals that take their final form in the motor 
cortical areas reach the corresponding lower motor neurons in the spinal cord through 
descending motor pathways, particularly those located anterolaterally. However, motor signals 
do not influence the common final pathway exactly as they arrive at the spinal cord. They are 
shaped by sensory inputs (exteroceptive and proprioceptive) that arrive via dorsal-root ganglia. 
The structures that mediate communication at the segmental and intersegmental levels are 
interneurons and Central Pattern Generators (CPGs). Ultimately, the signals that take their 
final shape in the common final pathway lead to muscle fiber contraction through the 
conversion of electrical signals into chemical and then back into electrical signals at the 
neuromuscular junction—thus producing MOVEMENT. The movement of the muscle 
stimulates intrafusal fibers and Golgi tendon organ receptors, which then send feedback back 
to the spinal cord through segmental and ascending pathways (especially the dorsal columns 
and spinothalamic tracts), influencing the loops and movement organization. Communication 
within this system is widely accepted to operate through the closed-loop control system 
described by Magill in 1989. In a healthy adult, such an organization enables balanced, 
coordinated, powerful, and goal-directed movement. In older adults, however, several changes 
occur: loss of muscle mass (sarcopenia), loss of fast-twitch fibers (Type II) and motor neurons 
(large motor units), neuromuscular junction transmission deficits, and slowing of reaction time 
and reflexes. As a result, movements in the elderly become more difficult, slower, and more 
easily fatigued, recovery takes longer, coordination declines, reflexes diminish, reaction time is 
prolonged, movement becomes tremulous, and balance and gait deteriorate. With the extension 
of life expectancy today, these age-related changes have become not only an individual concern 
but also a societal issue. Beyond physical therapy and rehabilitation approaches aimed at 
improving the quality of life of older adults, it is also necessary to develop autonomous devices, 
robots, and prosthetics that elderly individuals may require. This necessitates rapid 
advancement in research related to computer science and biomedical engineering. Moreover, 
there is an urgent need for clinical and experimental studies to elucidate the unknown aspects 
of movement that will form the basis of such developments.   
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Age-Related Changes in Locomotor Control of Balance and Gait 
NXhal Gelecek 

Balance and gait constitute the most fundamental functions of daily life. The locomotor system 
components associated with balance and gait include the central and peripheral nervous 
systems, sensory systems (proprioceptive, vestibular, and visual), and the musculoskeletal 
system. The nervous system is responsible for planning, coordinating, and controlling 
movements related to balance and gait. Sensory systems provide the sensory inputs necessary 
for maintaining balance and gait. The musculoskeletal system enables joint movements, joint 
stabilization, postural control, and environmental adaptation. 

Balance is defined as the maintenance of the body’s center of gravity and line of gravity within 
the boundaries of the base of support. Moreover, balance is a complex motor skill that enables 
maintaining the spatial orientation of body segments during static postures and modifying and 
re-establishing this orientation during dynamic movements. Three types of balance have been 
identified: static, reactive (dynamic), and proactive. To maintain balance, the center and line of 
gravity must remain within the base of support. When changes occur in these physical 
conditions, the body utilizes three primary strategies: the ankle strategy, the hip strategy, and 
the stepping strategy. 

Gait is defined as the cycle that begins with the heel strike of one foot and ends with the 
subsequent heel strike of the same foot, consisting of two fundamental phases: the stance phase 
(approximately 60%) and the swing phase (approximately 40%). While the spatial 
characteristics of normal gait show minor differences between adult women and men, step 
length typically ranges from 65–75 cm, step width from 8–10 cm, and the base of support from 
5–10 cm. Studies indicate the following temporal characteristics: walking speed of 1.2–1.4 m/s, 
cadence of 100–120 steps/min, single support time of 38–40%, and double support time of 20–
24%. 

With aging, particularly in advanced age, significant alterations occur in many aspects of 
balance and gait. Sarcopenia leads to a decline in strength and endurance, especially in 
antigravity muscles, resulting in a kyphotic posture and flexed lower extremity alignment. 
Consequently, the center of gravity shifts anteriorly, increasing the forward flexion moment 
and energy expenditure. Maintaining balance becomes more difficult, and fall risk increases in 
older adults. Although the base of support may widen with aging, impaired proprioception in 
the ankles, plantar surface, and toes makes it difficult to regulate pressure distribution within 
the support base. Age-related sensory deterioration in proprioceptive, visual, and vestibular 
systems heightens postural sway and causes delays in balance strategies. 

Sarcopenia, osteoporosis, and increased connective tissue stiffness alter both the spatial and 
temporal characteristics of gait with aging. In older adults, step length, cadence, and walking 
speed decrease, whereas step width, double support time, and total gait cycle duration increase. 
These combined deteriorations in the central nervous system, sensory systems, and 
musculoskeletal system reduce energy efficiency, increase fatigue, impair balance, and 
ultimately contribute to a more sedentary lifestyle in older adults. Frailty increases, along with 
morbidity and mortality.  
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Phenomenological Approach to Movement Disorders 

HalXl Güllüoğlu 

Movement dXsorders are neurologXcal condXtXons defXned fundamentally as abnormalXtXes of 
voluntary and automatXc movements that occur wXthout prXmary muscle weakness or spastXcXty, 
and that manXfest wXth eXther decreased or excessXve movements. Decreased movement Xs often 
descrXbed Xnterchangeably as hypokXnesXa (reduced amplXtude of movement), bradykXnesXa 
(slowness of movement), or akXnesXa (loss of movement); Xncreased movement Xs expressed as 
hyperkXnesXa (excessXve movements) and dyskXnesXa (abnormal movements) or “abnormal 
Xnvoluntary movements.” For dXagnosXs and dXfferentXal dXagnosXs, the clXnXcal pXcture must be 
evaluated thoroughly, XdentXfyXng the characterXstXc features of present normal and abnormal 
movements to determXne the most approprXate classXfXcatXon. 

HYPOKINETIC MOVEMENT DISORDERS 

AkOnesOa/BradykOnesOa 

The terms akXnesXa, bradykXnesXa, and hypokXnesXa respectXvely descrXbe absence of movement, 
slowness of movement, and decreased amplXtude of movement. These three are generally 
expressed under the umbrella term bradyk'nes'a. BradykXnesXa Xs the most Xmportant component 
of parkXnsonXsm and Xs consXdered essentXal for dXagnosXs. 

Although akXnesXa lXterally means absence of movement, Xt Xs sometXmes used to mean a severe 
form of bradykXnesXa. BradykXnesXa manXfests as generalXzed slowness of movement and 
XmpaXred fXne motor skXlls requXrXng dexterXty. Features Xnclude hypomXmXa (masked facXes) Xn 
the face, hypophonXa, monotonous and reduced-prosody speech (aprosody), droolXng due to 
reduced spontaneous swallowXng; slowed or reduced blXnkXng. In the trunk, bradykXnesXa 
presents wXth dXffXculty rXsXng from chaXrs, turnXng Xn bed, gettXng Xn or out of a car, and 
reduced/slow shoulder elevatXon on examXnatXon. In the extremXtXes, Xt manXfests as slowXng of 
all voluntary lXmb movements, reduced spontaneous gestures, mXcrographXa, XmpaXred fXne 
motor tasks, and foot movement abnormalXtXes reflected Xn gaXt. BradykXnesXa Xs best 
demonstrated durXng gaXt: reduced arm swXng, decreased step length and heXght, shufflXng gaXt. 

In XdXopathXc ParkXnson’s dXsease (PD), lXke all other motor features, Xt begXns asymmetrXcally 
on one sXde of the body and always progresses asymmetrXcally. SymmetrXc fXndXngs, Xn contrast, 
often suggest secondary causes of parkXnsonXsm and aXd dXfferentXal dXagnosXs. A key 
characterXstXc of bradykXnesXa Xs that both movement amplXtude and speed progressXvely declXne 
wXth repetXtXve movements, regardless of parkXnsonXsm etXology. 

ROgOdOty 

RXgXdXty Xs Xncreased muscle tone detected durXng passXve movement across any joXnt and Xs one 
of the cardXnal dXagnostXc fXndXngs of parkXnsonXsm. It Xs dXstXnguXshed from spastXcXty by beXng 
equal durXng both flexXon and extensXon and lackXng the clasp-knXfe phenomenon. RXgXdXty 
generally causes restrXcted joXnt mobXlXty and Xs more marked dXstally. Because Xt Xs equally 
present Xn all dXrectXons, Xt Xs referred to as “lead-pXpe rXgXdXty.” ProxXmal rXgXdXty can be detected 



3rd Interna*onal and 12th Na*onal Geriatrics Days         24-25 October 2025 
Sabancı Cultural Center, Konak  Izmir, Türkiye 

12 
 

by reduced shoulder swXng (Wartenberg sXgn) or dXmXnXshed hXp rotatXon. RXgXdXty may be 
aggravated by contralateral voluntary movement (Froment’s sXgn). Cogwheel rXgXdXty occurs 
when rXgXdXty Xs Xnterrupted by rhythmXc oscXllatXons at the frequency of the rest tremor. 

Postural InstabOlOty 

Loss of postural reflexes Xs, along wXth freezXng of gaXt, one of the most frequent causes of falls 
Xn parkXnsonXsm. ClXnXcally Xt Xs assessed wXth the “pull test,” where takXng multXple steps or 
faXlXng to take correctXve steps after a pull XndXcates postural XnstabXlXty. Care must be taken to 
avoXd falls durXng the test. SXnce postural XnstabXlXty Xs a late feature of PD, Xts early presence 
supports atypXcal parkXnsonXsm or vascular parkXnsonXsm. 

When combXned wXth a flexed posture, the forward shXft of the center of gravXty leads to 
fest'nat'on—progressXvely acceleratXng forward gaXt—especXally downhXll. Severe festXnatXon, 
together wXth freezXng, greatly Xncreases fall rXsk. 

FreezOng 

FreezXng Xs a transXent cessatXon of movement, especXally gaXt, and Xs consXdered a form of 
akXnesXa. Movement halts due to sXmultaneous XsometrXc contractXon of agonXst and antagonXst 
muscles. It Xs most common Xn PD, vascular parkXnsonXsm, and ParkXnson-plus syndromes. 
Although typXcally affectXng the legs durXng gaXt XnXtXatXon, turns, narrow spaces, or approachXng 
targets, Xt can also affect upper lXmbs or speech. PatXents often develop trXcks such as steppXng 
over cues, usXng rhythm, rockXng Xn place, or steppXng wXth verbal cues to overcome freezXng. 
In PD, freezXng occurs Xn advanced dXsease, whereas Xn atypXcal parkXnsonXsm Xt occurs earlXer. 

BlockOng TOcs 

BlockXng tXcs are motor phenomena that Xnterrupt ongoXng movement or speech. The patXent 
remaXns conscXous and aware but cannot contXnue speakXng. Called “negatXve tXcs,” the patXent 
momentarXly halts an ongoXng actXon whXle maXntaXnXng awareness. ThXs feature dXfferentXates 
Xt from absence seXzures. BlockXng may accompany prolonged tXcs (prolonged dystonXc tXcs) or 
appear as a dXstXnct tXc. 

Cataplexy and Drop Attacks 

Drop attacks are sudden falls wXth or wXthout loss of conscXousness due to collapse of postural 
tone or abnormal leg contractXons. Two-thXrds are XdXopathXc. NeurologXcal causes Xnclude leg 
weakness, PD freezXng, transXent XschemXc attack, epXlepsy, myoclonus, startle responses, 
paroxysmal dyskXnesXas, structural CNS lesXons, and hydrocephalus; non-neurologXcal causes 
Xnclude syncope and cardXovascular dXsease. Cataplexy—a component of narcolepsy—consXsts 
of sudden loss of muscle tone trXggered by emotXons or occurrXng spontaneously, wXthout loss 
of conscXousness. 

CatatonOa – Psychomotor DepressOon – ObsessOonal Slowness 

CatatonXa descrXbes patXents who, whXle awake, are XmmobXle, rXgXd, mute, expressXonless, and 
starXng. They do not respond to stXmulX or show wXllXngness to act. However, some spontaneous 
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actXons such as scratchXng may be rapXd. Cogwheel rXgXdXty, freezXng, and loss of postural 
reflexes are absent. Seen Xn schXzophrenXa, bXpolar dXsorder, PTSD, depressXon, and substance 
use. DepressXon often leads to psychomotor slowXng. CatatonXa and depressXve slowXng lack 
rXgXdXty, postural XnstabXlXty, or persXstent glabellar reflex (Myerson sXgn), helpXng dXstXnguXsh 
them from parkXnsonXsm. Severe OCD can cause profound slowness (“obsessXonal slowness”) 
but lacks tremor, freezXng, or postural XnstabXlXty. 

HypothyroOd Slowness 

Severe hypothyroXdXsm causes reduced metabolXc rate, low body temperature, bradycardXa, 
myxedema, haXr loss, myotonXa, motor slowXng, weakness, and lethargy. AssocXated systemXc 
sXgns and absence of rXgXdXty and postural XnstabXlXty dXstXnguXsh Xt from bradykXnesXa. 

CautOous GaOt 

Seen mostly Xn older adults, characterXzed by wXde-based, small-step gaXt due to fear of fallXng 
and perceXved XnstabXlXty. It Xmproves wXth support and lacks other sXgns of parkXnsonXsm. Also 
seen Xn psychogenXc gaXt dXsorders and frontal gaXt dXsorders. Frontal gaXt dXsorders show 
XnXtXatXon dXffXculty, freezXng on turns, small-step gaXt, symmetrXc slowness, and exaggerated 
arm swXng. 

StOff Muscles 

StXff muscles occur due to contXnuous muscle actXvatXon unrelated to spastXcXty, rXgXdXty, or 
myopathy. “StXff person spectrum dXsorders” Xnclude neuromyotonXa, stXff-lXmb syndrome, stXff-
person syndrome, and progressXve encephalomyelXtXs wXth rXgXdXty. NeuromyotonXa features 
contXnuous muscle actXvXty leadXng to stXffness and cramps. StXff-person syndrome Xnvolves 
paXnful, fXxed contractXons of axXal and proxXmal muscles. 

HYPERKINETIC MOVEMENT DISORDERS 

Tremor 

Tremor Xs a rhythmXc, oscXllatory Xnvoluntary movement of a body part due to alternatXng or 
synchronous actXvatXon of antagonXst muscles. It Xs classXfXed broadly Xnto rest tremor and actXon 
tremor. ActXon tremor may be postural or kXnetXc; XntentXonal tremor Xncreases as the target Xs 
approached. 

Tremors are classXfXed by frequency: low (<4 Hz), medXum (4–7 Hz), and hXgh (>7 Hz). 
AmplXtude ≥4 cm Xs consXdered hXgh-amplXtude. 

PhysOologOcal tremor Xs a hXgh-frequency (10–12 Hz), low-amplXtude tremor present Xn all 
healthy XndXvXduals but normally XnvXsXble. It becomes promXnent wXth sympathetXc actXvatXon, 
anxXety, fatXgue, hypoglycemXa, wXthdrawal states, thyrotoxXcosXs, fever, pheochromocytoma, 
and certaXn drugs. 
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EssentOal Tremor (ET) 

ET presents most commonly wXth bXlateral, largely symmetrXc postural or kXnetXc tremor of the 
hands/forearms but may vary. It Xncreases at the end of goal-dXrected actXons. Tremor may affect 
hands (97%), voXce (62%), head/neck (48%), jaw, tongue, trunk, or legs. Isolated head tremor 
may occur but requXres dXfferentXatXon from dystonXc tremor. Head tremor favors ET; jaw/lXp 
tremor favors PD; ataxXa/dysmetrXa or proxXmal tremor suggests cerebellar dXsease. VoXce 
tremor must be dXstXnguXshed from spasmodXc dysphonXa. ET usually Xmproves wXth small 
amounts of alcohol and does not worsen wXth caffeXne. 

PrOmary wrOtOng tremor Xs a task-specXfXc pronatXon–supXnatXon tremor (5–6 Hz) occurrXng 
durXng wrXtXng or pronated hand posture. 

DystonOc Tremor 

ArXses from dystonXc contractXons, Xs Xrregular, jerky, and posXtXon-dependent. Often assocXated 
wXth focal dystonXas (blepharospasm, cervXcal dystonXa, spasmodXc dysphonXa). May be task-
specXfXc. 

OrthostatOc Tremor 

Occurs when standXng, affectXng legs and trunk. ClassXc OT Xs a 13–18 Hz tremor wXth 
unsteadXness; slow OT (<12 Hz) occurs Xn PD and cerebellar lesXons. 

Cerebellar Tremor 

A low-frequency (3–4 Hz) postural, actXon, or XntentXonal tremor wXth ataxXa and dysmetrXa. 

NeuropathOc Tremor 

Occurs Xn large-fXber neuropathXes (CIDP, heredXtary neuropathXes, GBS recovery). 

IntentOon Tremor 

Increases as a target Xs approached, often due to MS, mXdbraXn lesXons, stroke, WXlson’s dXsease, 
cerebellar degeneratXon, or mercury toxXcXty. 

Rest Tremor 

Most common Xn PD and other parkXnsonXan syndromes. Appears at rest and Xs suppressed by 
voluntary movement. PD tremor Xs unXlateral XnXtXally, 4–6 Hz, “pXll-rollXng,” worsened by 
contralateral movement or mental dXstractXon. LXp, face, or jaw tremor occurs, but head tremor 
Xs rare Xn PD. Tremor may re-emerge after adoptXng a posture (“re-emergent tremor”). 

Holmes Tremor 

A combXnatXon of rest, postural, and XntentXon tremor at ~4.5 Hz due to mXdbraXn lesXons 
XnvolvXng cerebellothalamXc pathways. 
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Palatal Tremor 

EssentXal form produces ear-clXckXng; symptomatXc form Xs assocXated wXth XnferXor olXvary 
nucleus hypertrophy and may Xnclude ocular movements. 

PsychogenOc Tremor 

CharacterXzed by abrupt onset, varXabXlXty, XnconsXstency, dXstractXbXlXty, and entraXnment wXth 
voluntary rhythmXc movements. 

AthetosOs 

Slow, wrXthXng, twXstXng, contXnuous movements often seen Xn athetotXc cerebral palsy due to 
basal ganglXa Xnjury. Usually affects dXstal extremXtXes and tongue but may Xnvolve trunk, 
neck, and face. Movements are non-rhythmXc and dXstXnguXshable from tremor, stereotypy, 
chorea, and myoclonus. “PseudoathetosXs” occurs wXth proprXoceptXve loss, usually XndXcatXng 
spXnal lesXons. 

Chorea 

Irregular, purposeless, non-rhythmXc, rapXd Xnvoluntary movements XnvolvXng face, lXmbs, or 
trunk, wXth random tXmXng and dXstrXbutXon. DXstXnguXshed from tXcs, dystonXa, myoclonus, and 
tremor by unpredXctabXlXty and varXabXlXty. PrototypXcally seen Xn HuntXngton’s dXsease. Motor 
XmpersXstence Xs characterXstXc (XnabXlXty to sustaXn a posture). 

BallOsmus 

HXgh-amplXtude, flXngXng movements affectXng proxXmal lXmbs, usually unXlateral 
(hem'ball'smus), often due to contralateral subthalamXc nucleus lesXons or hyperglycemXa. 

DystonOa 

A movement dXsorder characterXzed by sustaXned or XntermXttent muscle contractXons causXng 
abnormal postures or repetXtXve twXstXng movements. ContractXons have a consXstent dXrectXonal 
pattern due to co-contractXon of agonXst and antagonXst muscles. Movements may be fast 
(myoclonXc dystonXa) or slow (athetoXd dystonXa). DystonXa worsens wXth actXon and decreases 
wXth rest, sleep, or relaxatXon. Sensory trXcks (geste antagon'ste) can Xmprove symptoms. Can 
be focal, segmental, multXfocal, hemXdystonXc, or generalXzed. Task-specXfXc dystonXa Xncludes 
wrXter’s cramp and musXcXan’s dystonXa. 

HemOfacOal Spasm 

UnXlateral, repetXtXve, brXef or sustaXned facXal muscle contractXons, usually XnvolvXng both upper 
and lower facXal muscles. DXfferentXated from blepharospasm and oromandXbular dystonXa by 
dXstrXbutXon and eyebrow elevatXon patterns. 
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HyperekplexOa 

Exaggerated startle response to unexpected audXtory or tactXle stXmulX, famXlXal or sporadXc. 
DXstXnguXshed from psychogenXc responses by XmmedXate reactXon wXthout delay. 
 

PaOnful Legs–MovOng Toes Syndrome 

CharacterXzed by burnXng lXmb paXn wXth slow, Xrregular, Xnvoluntary toe movements (1–2 Hz). 
Movements may persXst durXng lXght sleep. DXstXnguXshable from restless legs syndrome. 

Myoclonus 

Sudden, brXef, shock-lXke jerks due to muscle contractXon (posXtXve) or XnhXbXtXon (negatXve). 
AsterXxXs Xs a classXc negatXve myoclonus. Myoclonus can be rest-related or actXon-Xnduced. 
ActXon myoclonus Xs often cortXcal (e.g., Lance–Adams syndrome). May be rhythmXc 
(segmental or spXnal myoclonus) or arrhythmXc. Can be drug-Xnduced (e.g., gabapentXn, 
pregabalXn). 

MyokymOa and SynkOnesOs 

MyokymXa: contXnuous undulatXng muscle contractXons (“worm-lXke”), often due to pontXne 
demyelXnatXon or tumors. 

SynkXnesXs: Xnvoluntary movement Xn one facXal regXon durXng voluntary movement of another, 
typXcally after aberrant facXal nerve regeneratXon. 

Paroxysmal DyskOnesOas 

EpXsodXc dystonXc or choreoathetoXd movements lastXng seconds to hours. MaXn types Xnclude: 

• PKD (Paroxysmal KOnesOgenOc DyskOnesOa): brXef (<1 mXn), frequent, trXggered by 
sudden movement; often genetXc. 

• PNKD (Paroxysmal Non-KOnesOgenOc DyskOnesOa): longer (10–60 mXn), trXggered by 
alcohol, caffeXne, fatXgue. 

• PED (Paroxysmal ExercOse-Induced DyskOnesOa): trXggered after prolonged actXvXty. 
• Formerly paroxysmal hypnogenXc dyskXnesXa, now consXdered famXlXal nocturnal frontal 

lobe epXlepsy. 

Restless Legs Syndrome (RLS) 

CharacterXzed by sensory dXscomfort Xn the legs at rest, worse Xn the evenXng/nXght, relXeved by 
movement. Motor restlessness Xncludes rubbXng legs, stretchXng, tappXng. PerXodXc lXmb 
movements durXng sleep (PLMS) support dXagnosXs. 
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Stereotypy 

RepetXtXve, patterned, purposeless movements that can last seconds to mXnutes, often 
suppressXble by dXstractXon. Occur physXologXcally Xn young chXldren or secondary to autXsm, 
Xntellectual dXsabXlXty, or sensory deprXvatXon. Can resemble tXcs or compulsXons. ContXnuous 
stereotypXes Xnclude tardXve dyskXnesXa (oro-bucco-lXngual movements). 

TOcs 

Sudden, repetXtXve, stereotyped motor movements or vocalXzatXons, often preceded by an urge 
and temporarXly suppressXble. SXmple motor tXcs Xnclude eye blXnkXng, shoulder shruggXng; 
complex tXcs Xnclude patterned sequences such as touchXng or elaborate gestures. Vocal tXcs 
range from throat clearXng to coprolalXa. DXfferentXated from chorea, dystonXa, and myoclonus 
by suppressXbXlXty, premonXtory urges, and stereotyped patterns. 
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Evaluation of Falls and Movement Disorders in Comprehensive 
Geriatric Assessment (CGA) 

Süleyman Emre KoçyXğXt 

Falls and balance dXsorders constXtute a major domaXn of the ComprehensXve GerXatrXc 
Assessment (CGA) and represent multXfactorXal gerXatrXc syndromes wXth substantXal Xmpact on 
morbXdXty, functXonal declXne, XnstXtutXonalXzatXon, and mortalXty Xn older adults. Contemporary 
evXdence on the epXdemXology, pathophysXology, and dXagnostXc evaluatXon of fall rXsk 
hXghlXghts the complex Xnterplay of neuromuscular degeneratXon, sensory deterXoratXon, 
cognXtXve XmpaXrment, and cardXovascular XnstabXlXty. MechanXstXc pathways—XncludXng age-
related sarcopenXa, XmpaXred proprXoceptXon and vestXbular functXon, executXve dysfunctXon, 
autonomXc dysregulatXon, orthostatXc hypotensXon, vXsual XmpaXrment, and polypharmacy-
related gaXt destabXlXzatXon—are examXned wXthXn an Xntegrated framework lXnkXng 
physXologXcal declXne to changes Xn gaXt varXabXlXty, postural sway parameters, dual-task 
performance, and reactXve balance responses. Advanced assessment modalXtXes such as 
Xnstrumented gaXt analysXs, spatXotemporal gaXt metrXcs, wearable XnertXal sensor–based 
quantXfXcatXon, computerXzed posturography, and cognXtXve-motor Xnterference paradXgms 
contrXbute to precXsXon phenotypXng and hXgh-resolutXon stratXfXcatXon of fall rXsk Xn older adults. 

A further emphasXs Xs placed on the translatXon of dXagnostXc fXndXngs Xnto XndXvXdualXzed, 
evXdence-based management approaches. MultXcomponent XnterventXons—XncludXng targeted 
resXstance and balance traXnXng, perturbatXon-based rehabXlXtatXon, vestXbular therapy, cognXtXve-
motor dual-task exercXses, vXsXon optXmXzatXon, vXtamXn D supplementatXon when XndXcated, and 
structured medXcatXon deprescrXbXng—are evaluated for theXr effXcacy and feasXbXlXty Xn varXous 
clXnXcal settXngs. The Xnfluence of fraXlty severXty, multXmorbXdXty burden, Xnflammatory 
profXles, and neurocognXtXve status on treatment responsXveness Xs also dXscussed. AddXtXonally, 
the roles of envXronmental rXsk modXfXcatXon, assXstXve technologXes, and contXnuous remote 
monXtorXng systems are hXghlXghted for reducXng recurrent fall rXsk and enhancXng long-term 
functXonal stabXlXty. ThXs abstract underscores the Xmportance of a multXdXmensXonal, 
mechanXsm-orXented approach to falls and balance dXsorders wXthXn CGA, emphasXzXng early 
detectXon of hXgh-rXsk phenotypes and sustaXned XnterdXscXplXnary management to optXmXze 
mobXlXty trajectorXes Xn older adults.  
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Parkinson Plus Syndromes (Atypical Parkinsonian Syndromes) 
Derya Kaya 

Dokuz Eylul UnXversXty School of MedXcXne 

AtypXcal ParkXnsonXan Syndromes (APS) are progressXve neurodegeneratXve dXsorders 
characterXzed by bradykXnesXa wXth rXgXdXty, tremor, or postural XnstabXlXty. MultXple system 
atrophy (MSA), progressXve supranuclear palsy (PSP), and cortXcobasal syndrome (CBS) are 
those syndromes, and they are clXnXcally heterogeneous and show sXgnXfXcant phenotypXc 
overlap. These syndromes are synucleXnopathy (MSA) and tauopathXes (PSP, CBS), wXth the 
abnormal deposXtXon of the proteXns a-synucleXn and tau, respectXvely. In thXs presentatXon, 
clXnXcal, XmagXng, and neuropathologXcal features of all the mentXoned ParkXnsonXan syndromes 
are revXewed. 

One of the most crXtXcal poXnts Xn the dXagnosXs of APS Xs to dXfferentXate Xt from XdXopathXc 
ParkXnson’s dXsease (PD). Thus, examXnatXons that help to dXfferentXate PD vs. APS Xn clXnXcal 
routXne are also underscored. DementXa wXth Lewy bodXes, another type of APS, wXll be 
dXscussed Xn another panel of thXs symposXum. 
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Parasomnia in Aging People 
Barış Baklan 

Tınaztepe UnXversXty, Faculty of MedXcXne, Department of Neurology, IzmXr 

 

ParasomnOa On AgeOng People 

ParasomnXa Xs a clXnXcal phenomenon whXch due to pathologXc actXvatXon of autonomXc nerve 
system and skeletal muscle system. Its contaXn complex/elementer movements, behavXours, 
emotXons, dreams, or autonomXc actXvXtXes. The patXents do not awake or aware durXng epXsode, 
but theXr actXon seems as a aware. The genetXc predXspotXons, envXronmental factors, 
psychosocXal stress and comorbXdXtXes, medXcXnes, sleep related respXratory dXsorders, alcohol 
or substance usage may lead to epXsodes of parasomnXa. 

NREM parasomnOas 

•         ConfusXonal arousal 
•         SomnambulXsm 
•         Sleep terrors 
•         Sleep related eatXng dXsorders 

REM parasomnOas 

•         REM behavXours dXsorders (RBD) 
•         SomnambulXsm 
•         Sleep terrors 
•         Sleep related eatXng dXsorders 

Other parasomnOas 
•         ExplorXng Head Syndrome 
•         Sleep related halusXnatXons  
•         EnürezXs nokturna 
•         ParasomnXas due to medXcal dXsease  
•         ParasomnXas due to alcohol and substance 
•         UnspecXfy parasomnXa 

Isolated symptoms and normal varOants 
•         CatathrenXa 
 

ParasomnXa can be appeared durXng eXther non-REM sleep stage or REM sleep stage. 
ParasomnXas appear Xn chXldhood more than adults. REM parasomnXas appear frequently Xn 
elderly patXents. The most Xmportant one Xs REM sleep behavXour dXsorders due to 
neurodegeneratXve dXsease. The prevalence of parasomnXa vary between 4-67% Xn adults. 
 
SomnambulXsm, sleep terrors, or confusXonal arousal are not dXffer among sex. Unless, 
nXghtmares appear Xn women more than men, and sexsomnXa appear Xn men more than women. 
REM sleep behavXour dXsorders (RBD) appear frequently Xn men who are older than 50 years. 
On the other hand, It should be remember, RBD has a relatXon to alpha synucleXnopathXes such 
as ParkXnson’s dXsease, Lewy-body dementXa, and multXple system atrophy. ParasomnXas can 
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also be seen hXgher frequency Xn psychXatrXc condXtXons lXke as, nXghtmares are 38.9%, sleep 
paralysXs are 22.3%, sleep related eatXng dXsorders are 9.9%, somnambulXsm Xs 8.5%, RBD Xs 
3.8%. FXrst lXne approach for parasomnXas Xs XdentXfy the comorbXdXtXes (such as, sleep apnea, 
or restless legs syndromes…etc.) and treat Xt. In addXtXon, predXsposXng medXcXnes 
(benzodXazepXne receptors agonXsts, antXdepressants, and antXpsychotXcs, …etc.). 
 
The most Xmportant Xssue Xn adult parasomnXa Xs educatXon for securXty of envXronmental and 
XndXvXdual for patXents and theXr bed-partners. Objects whXch may be harmful lXke as guns, sharp 
objects and sharp edge furnXture should not put the avaXlable areas. The wXndows and doors 
should be locked, and the alarms should be set to warn when Xt Xs opened. SecurXty of 
envXronmental Xs Xmportant for patXents wXth RBD eXther patXents or theXr bed partners. Extra 
pXllows or soft sXlXcon may put the sharp corner furnXture and around the bed. In addXtXon, 
separated bed may be better. 

 
Psychotherapy may be helpful for treatment on most of parasomnXas. The maXn 
pharmacologXcal treatment Xs benzodXazepXne. Clonazepam Xs useful Xn 0.25-1 mg/day dosage 
for arousals and REM sleep dXssocXatXons. Clonazepam and melatonXn are very effectXve for 
RBD. ImXpramXne, levodopa, carbamazepXne, and pramXpexol are used to use but theXr effects 
were lXmXted.  
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Polypharmacy and Drug-Induced Movement Disorders in Older 
Adults 

AlX Ekrem Aydın 

Ondokuz MayXs UnXversXty, School of MedXcXne, Department of Internal MedXcXne, DXvXsXon 
of GerXatrXc MedXcXne, Samsun, TurkXye 

Drug-Xnduced movement dXsorders (DIMDs) represent a broad and clXnXcally Xmportant group 
of XatrogenXc neurologXcal condXtXons, partXcularly prevalent among older adults. WXth agXng 
populatXons and XncreasXng exposure to multXple medXcatXons, DIMDs have become a 
sXgnXfXcant, yet often underrecognXzed, contrXbutor to dXsabXlXty, falls, reduced qualXty of lXfe, 
and even mortalXty Xn gerXatrXc patXents. 

DIMDs Xnvolve a broad clXnXcal spectrum, XncludXng drug-Xnduced parkXnsonXsm, tardXve 
dyskXnesXa and dystonXa, akathXsXa, tremor, serotonXn syndrome, and neuroleptXc malXgnant 
syndrome. Older adults are partXcularly susceptXble due to age-related pharmacokXnetXc and 
pharmacodynamXc changes, hXgher rates of polypharmacy, and the frequent presence of 
subclXnXcal neurodegeneratXve pathology. EpXdemXologXcal studXes suggest that up to one-fXfth 
of movement dXsorders Xn older populatXons are drug-related, and drug-Xnduced parkXnsonXsm 
constXtutes the second most common cause of parkXnsonXsm after XdXopathXc ParkXnson's dXsease. 

Commonly XmplXcated drug classes Xnclude antXpsychotXcs—both typXcal and atypXcal—
antXemetXcs such as metoclopramXde, calcXum channel blockers lXke flunarXzXne and cXnnarXzXne, 
antXdepressants, mood stabXlXzers, and antXepXleptXc drugs. ClXnXcally, drug-Xnduced 
parkXnsonXsm often presents wXth symmetrXc symptoms, poor levodopa responsXveness, and 
substantXal reversXbXlXty after drug wXthdrawal, although prolonged exposure may lead to 
persXstent defXcXts. 

Management of DIMDs relXes prXmarXly on early recognXtXon and systematXc medXcatXon revXew. 
When a new movement dXsorder emerges Xn an older patXent, clXnXcXans should always ask 
whether Xt could be drug-related. Core prXncXples Xnclude dose reductXon or dXscontXnuatXon of 
the offendXng agent, cautXous substXtutXon wXth safer alternatXves, and adherence to the “start 
low, go slow” approach. Tools such as the Beers CrXterXa, STOPP/START, TIME crXterXa, and 
deprescrXbXng guXdelXnes can support safer prescrXbXng decXsXons. 

In conclusXon, medXcatXons are a modXfXable rXsk factor for movement dXsorders Xn older adults. 
RatXonal pharmacotherapy, multXdXscXplXnary collaboratXon, and contXnuous reassessment of 
medXcatXon necessXty are essentXal to prevent avoXdable harm. As clXnXcXans carXng for older 
patXents, our responsXbXlXty Xs not only to prescrXbe wXsely, but also to recognXze when not 
prescrXbXng—or deprescrXbXng—Xs the best therapeutXc decXsXon. 

Keywords: Polypharmacy, ParkXnsonXsm, Movement DXsorders, DeprescrXbXng 
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Late-Onset Multiple Sclerosis 
Derya Kaya 

Dokuz Eylul UnXversXty School of MedXcXne 

MultXple sclerosXs (MS) Xs a chronXc autoXmmune neurodegeneratXve condXtXon characterXzed by 
XnflammatXon, demyelXnatXon, and axonal degeneratXon. ClassXcally, MS Xs more prevalent Xn 
young adults, of whXch the fXrst symptom Xs revealed between the ages of 20 and 40. The fXrst 
clXnXcal demyelXnatXng event may also occur after 50, referred to as late-onset MS, and after 60, 
referred to as very late-onset MS. The McDonald’s crXterXa 2024 for dXagnosXng MS have been 
announced. It Xncludes strXcter crXterXa for older adults. WorldwXde, the prevalence of older 
adults wXth MS and late-onset MS cases Xs XncreasXng consXderably. Therefore, the Xnfluence of 
age-related physXologXcal, XmmunologXcal, and pathologXcal changes on the dXsease should be 
consXdered Xn managXng older adults wXth MS.  

Late-onset MS has Xts own unXque traXts, and there are specXfXc consXderatXons for older patXents 
wXth MS. Older patXents wXth MS have a hXgher prevalence of gray matter lesXons and spXnal 
cord lesXons, faster braXn volume loss durXng follow-up, and reduced neuron densXty 
pathologXcally. RandomXzed controlled trXals exclude patXents wXth MS over 55 years, and 
relevant data are derXved from observatXonal, real-lXfe studXes.  

The Xmpact of age on the Xmmune system and dXsease progressXon remaXns largely unknown and 
warrants further understandXng. ThXs understandXng Xs crucXal for provXdXng effectXve therapeutXc 
opportunXtXes to target the agXng-drXven mechanXsms assocXated wXth the Xmmune system, 
XncludXng Xmmunosenescence that occurs prematurely Xn MS, age-assocXated low-grade chronXc 
XnflammatXon, and XnflammagXng, thereby addressXng the unXque challenges of older patXents 
wXth MS. 
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Falls in Patients with MS 
Samantha Banks 

Introduction and purpose 

Falls are common among people with multiple sclerosis and are under-reported in clinician 
notes, and associated with greater morbidity in people with MS than healthy controls and are 
associated with a great cost.  In this talk we review the causes for falls among people with MS, 
as well as strategies for identifying fall risk and intervention. The reasons for falls in people 
with MS are heterogenous and related to focal demyelination and typical aging.  Clinical 
assessment of fall risk may be done with questionnaire or functional testing.  History of falls in 
the last year are strongly associated with future falls.  

Methods and Results 

This talk focused on a recently published fall risk model (PMID: 40292035) based on survey 
and gait testing.  We identified patients who fell in the last year were typically older, had 
progressive multiple sclerosis, higher disability scores, and more frequently used a gait 
aid.  Where we will gait testing identified those who had fallen had slower gait speed, more 
time and double support and larger sway area.  A fall risk model was created based on the use 
of a gait aid and time 25 ft walk for assessment of fall risk. 

Findings and future steps 

This study demonstrated a clinically useful model to identify patients at risk of falls.  Studies 
suggest exercise may reduce future fall risk in people with multiple sclerosis but there is 
otherwise limited evidence to guide intervention in his population.  Therefore, an individualized 
approach should be taken to reducing fall risk in people with MS, focusing on individual patient 
factors.  

Samantha A Banks MD | Senior Associate Consultant, Division of Multiple Sclerosis and 
Autoimmune Neurology | Assistant Professor of Neurology | Mayo Clinic College of 
Medicine | Phone: 507-284-3359 | Fax: 507-266-4419 | Email: banks.samantha@mayo.edu 
| Mayo Clinic | 200 First Street SW | Rochester, MN 55905 | mayoclinic.org 
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Tremor 

Muhtesem GedXzlXoğlu 

Tremor is a very common movement disorder in daily practice. It may be a syndrome by itself 
or a leading or subtle manifestation of a movement disorder.   Recently a new classXfXcatXon Xs 
proposed for tremor syndromes wXth two axes: FXrst Xs accordXng to clXnXcal features, and 
characterXstXcs of tremor. The second one Xs accordXng to the etXology of tremor.  

By defXnXtXon, tremor Xs an Xnvoluntary, rhythmXc and oscXllatory movement. It may be seen Xn 
one or more body parts, lXke hands and/or head. It can be classXfXed based on anatomXcal 
dXstrXbutXon, posXtXon, frequency, amplXtude, and etXology. DurXng clXnXcal examXnatXon any 
tremor should be fXrst evaluated for Xts pattern  of actXvXty. Tremors can be dXfferentXated as 
kXnetXc, postural or restXng. 

The most common type of postural actXon tremors Xs “EssentXal Tremor” and “EssentXal Tremor 
plus” The updated dXagnostXc crXterXa (2018, the Movement DXsorder SocXety) are (1) Xsolated 
tremor syndrome of bXlateral upper lXmb actXon tremor, (2) at least 3 years’ duratXon, (3) wXth or 
wXthout tremor Xn other locatXons (e.g. head, voXce, or lower lXmbs), and (4) absence of other 
neurologXcal sXgns, such as dystonXa, ataxXa, or parkXnsonXsm. If neurologXcal examXnatXon 
reveals subtle neurologXc sXgns, not leadXng to another dXagnosXs, then Xt’s called ET plus. When 
such subtle fXndXngs exXst, the patXent should be followed for appearance  of parkXnsonXen 
dXsorders. There may be posXtXve famXly hXstory, or alcohol responsXveness. The severXty and 
also the prevalence of tremor Xncreases wXth agXng. Hence, Xt’s more prevalent Xn the elderly.  

The exact pathogenesXs of ET Xs stXll obscure, however, generally an abnormalXty Xn the 
cerebello-thalamo-cortical circuit is blamed. InferXor olXve also has an Xmportant Xmpact on thXs 
cXrcuXt. 

Although hXghly prevalent, the treatment of ET Xs stXll XnsuffXcXent. Many patXents may respond 
to beta blockers or pXrXmXdone, at least Xn the early phase. If tremor Xs very severe, surgXcal 
treatments may be offered.  

IsometrXc tremor and enhanced physXologXc tremor are also accepted among kXnetXc tremors.  

RestXng tremor Xs the second Xmportant type of tremor. The most Xmportant dXsease wXth thXs 
type of tremor Xs ParkXnson’s dXsease (PD). It’s dXstal, asymmetrXc, occurrXng durXng rest, 
aggravatXng wXth mental co-actXvatXon, and wXth 4–7Hz frequency. It’s descrXbed as “pXll 
rollXng” tremor.  The tremor of PD is a combined tremor, and should be together with other 
findings of PD such as rigidity, postural abnormalities, bradikinezia. Tremor in PD responds 
levodopa and parkinsonian medications including surgical interventions.  

One of other combined tremor types is intention tremor which becomes overt when reaching a 
target. It is seen in cerebellar diseases such as multiple sclerosis or spinocerebellar ataxias. In 
neurological examination usually findings pointing to the involvement of posterior fossa 
structures or other parts of central nervous system are found.  

Dystonic tremor is quite frequent in primary dystonia. In this situation there must be dystonic 
posture in the same extremity with the tremor, such as head tremor in a patient with cervical 
dystonia. This type of tremor is not responsive to levodopa.  

Peripheral neuropathies, mostly inflammatory chronic ones may be together with tremor.  
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There may also be focal tremors which involve only one part of the body such as voice, head 
or soft palate.  

A unique form of tremor is Holmes’s tremor. Albeit very rare, it has distinctive characteristics. 
It is a 3–4 Hz tremor whXch Xs usually of hXgh amplXtude, Xrregular, present at rest, worsens wXth 
posture, and addXtXonally XntensXfXes wXth actXon. It’s always symptomatic with an abnormality 
in brain stem or diencephalon.  

Tremor may also be functional. Lack of any famXly hXstory, a short tXme of duratXon, varXabXlXty 
Xn frequency and amplXtude, occurrence Xn dXfferent parts of the body, and dXstractXbXlXty are 
Xmportant clues.  It may accompany somatoform dXsorder, factXtXous dXsorder or malXngerXng.  

A structured approach to the patXent wXth tremor should begXn wXth the examXnatXon for detaXls 
of tremor after fXnXshXng the anamnesXs, hXstory and general neurologXcal examXnatXon. Tremor 
should be tested fXrst at rest and later wXth cognXtXve and motor co-actXvatXon at rest. Then, 
postural and kXnetXc features should be observed.  

Usually, no laboratory, genetXc or XmagXng modalXty Xs needed for XnvestXgatXng tremor alone 
other than routXne. Rarely electrophysXologXcal methods may be used for evaluatXng the 
characterXstXcs of tremor, mostly for academXc purposes.  

The treatment depends on the underlyXng cause. MedXcatXons causXng tremor are a long lXst. 
PsychotropXc medXcatXons and substances lXke caffeXne and alcohol should be partXcularly asked. 
In case of a causatXve dXsease, Xt should be treated Xn Xts own way. EssentXal tremor may respond 
to eXther beta blockXng agents, pXrXmXdone or topXramate. ParkXnson’s tremor and Holmes’s 
tremor may be treated wXth dopamXnergXc medXcatXons. BotulXnum toxXn may be benefXcXal for 
dystonXc tremor. SurgXcal XnterventXon can be trXed for many types of tremor wXth varyXng 
results.  
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Comorbidity Management in Fall Prevention 

Kübra Altunkalem SeydX 

Globally, more than 36 mXllXon older adults experXence at least one fall each year, and a 
consXderable proportXon requXre long-term care followXng recurrent events. As over half of older 
adults lXve wXth multXmorbXdXty, comorbXdXty management plays a crucXal role Xn understandXng 
and preventXng falls.  EvXdence consXstently shows that dXabetes mellXtus (DM), orthostatXc 
hypotensXon (OH), ParkXnson’s dXsease (PD), cognXtXve XmpaXrment, arthrXtXs, depressXon, 
cardXovascular autonomXc dysfunctXon, chronXc kXdney dXsease (CKD), urXnary XncontXnence,  
and chronXc obstructXve pulmonary dXsease (COPD) are among the strongest contrXbutors to fall 
rXsk. 

In DM, both hypoglycemXa rXsk and perXpheral neuropathy contrXbute substantXally to falls. 
PreventXon the falls should emphasXze XndXvXdualXzed glycemXc targets, avoXdance of 
overtreatment, neuropathy screenXng, and structured balance and strength traXnXng. In cognXtXve 
XmpaXrment, XmpaXred attentXon, executXve dysfunctXon, and slowed swXtchXng between balance 
strategXes deterXorate postural control. InterventXons combXnXng exercXse, cognXtXve stXmulatXon, 
and dual-task traXnXng demonstrate promXse, partXcularly Xn mXld cognXtXve XmpaXrment. For 
patXents wXth AlzheXmer’s dXsease, sXmplXfXed envXronmental modXfXcatXons, caregXver 
educatXon, medXcatXon revXew, and exercXse + cognXtXve traXnXng are central to fall-preventXon 
efforts. PD Xntroduces gaXt freezXng, OH, postural XnstabXlXty, and dXffXculty adaptXng motor 
strategXes. EvXdence-based preventXon Xncludes multXdoXmaXn XnterventXons, physXotherapy 
focused on postural reflexes, balance and resXstance exercXses, medXcatXon tXmXng adjustments, 
and home safety modXfXcatXons. CKD contrXbutes through muscle weakness, hypotensXon, 
metabolXc dXsturbances, and polypharmacy. RecommendatXons Xnclude vXtamXn D optXmXzatXon, 
careful volume management, deprescrXbXng, exercXses to prevent orthostasXs, sXmplXfXed 
envXronmental modXfXcatXons. CardXovascular dXsorders, partXcularly  carotXd sXnus syndrome 
and arrhythmXas, may precXpXtate unexplaXned recurrent falls; dXagnostXc evaluatXon, 
XnterventXons for OH and XnterventXons such as pacemaker therapy can reduce fall rates. 
DepressXon Xncreases fall rXsk both through psychomotor slowXng, sleep and attentXon dXsorders, 
medXcatXon effects; management Xnvolves treatXng depressXve symptoms, cautXous 
antXdepressant selectXon, and a treatment approach based on the rXsk–benefXt ratXo.  In In COPD, 
pulmonary rehabXlXtatXon programs XntegratXng balance-focused exercXse sXgnXfXcantly Xmprove 
outcomes. 

Overall, fall preventXon Xn multXmorbXd older adults requXres a multXfactorXal and dXsease-
specXfXc approach combXnXng exercXse, medXcatXon optXmXzatXon, envXronmental modXfXcatXons, 
and targeted management of each comorbXd condXtXon’s unXque rXsk pathways. 
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A Degenerative Bone Disease: Osteoporosis - Falls 

Fatma Sena Dost 

Dokuz Eylül University, School of Medicine 

As global life expectancy continues to rise, osteoporosis (OP) and fall-related fractures have 
emerged as major public health concerns. Hip fractures, in particular, are associated with 
mortality rates of up to 20% among older individuals and with costly long-term care 
requirements for most survivors. Preventing falls is vital to reducing the risk of osteoporotic 
fractures and improving the quality of life for older patients. A fall is defined as an event in 
which an individual suddenly and unintentionally changes their posture and lands on the ground 
or a lower level. Falls are one of the leading causes of injury-related morbidity and mortality in 
older adults. It is estimated that approximately one-third of community-dwelling older adults 
fall each year. 

Osteoporosis is a chronic, progressive skeletal disease characterized by a decrease in bone mass 
and deterioration in the microarchitecture of bone tissue. This condition leads to increased bone 
fragility and an increased susceptibility to fractures resulting from low-energy trauma (fragility 
fractures). Osteoporosis is diagnosed when the bone mineral density (BMD) T-score measured 
by Dual Energy X-ray Absorptiometry (DXA) is ≤ −2.5 standard deviations (SD), according to 
World Health Organization criteria. 

Falls are the most common cause of fractures in older adults. The most serious complications 
of osteoporosis are fractures, which are usually caused by falls. The hip, spine, and wrist are 
the most common sites of osteoporosis-related fractures. Approximately 90% of hip fractures 
in older patients are caused by falls. 

Aging is associated with a decrease in bone mass and a decline in bone quality, both of which 
increase the risk of fracture even in individuals with the same bone mass. Recovery rates after 
hip fractures are low in older adults; only 25% of patients can return to their previous functional 
levels. Factors such as cognitive impairment and dementia can delay recovery after a fracture 
and significantly increase mortality rates. 

Older patients with osteoporosis are considered a high-risk population because they are at 
increased risk of falls and fractures. This risk usually stems not only from osteoporosis but also 
from other accompanying geriatric syndromes: 

Sarco-osteoporosis (SOP) / Osteosarcopenic Obesity (OSO): 

SOP or OSO refers to the coexistence of sarcopenia and osteoporosis/osteopenia. This condition 
is considered a subset of frailty and is thought to be associated with an increased risk of falls 
and fractures. 

OSO patients face a significantly increased risk of falls and spinal fractures compared to those 
with obesity, sarcopenia, or osteoporosis alone. One study found that individuals with OSO had 
a 3.12-fold higher risk of falls and a 3.36-fold higher risk of spinal fractures. Osteosarcopenia 
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also predicts falls, fractures, reduced life satisfaction, and deterioration in Activities of Daily 
Living (ADL). 

Dementia and Cognitive Impairment: 

Cognitive impairment (including dementia) and fragility fractures are chronic conditions that 
frequently coexist in older adults. Individuals with dementia have a higher susceptibility to hip 
fractures and a greater tendency to fall compared to their healthy peers. In individuals with 
dementia, osteoporotic fractures are associated with a six-fold increase in 30-day mortality and 
a two-fold increase in 90-day mortality compared with those without dementia who sustain 
osteoporotic fractures. In this patient group, osteoporosis risk is often underdiagnosed and 
undertreated. 

Fall Risk Factors in Older Adults with Osteoporosis 

Various factors that increase or decrease the risk of falls in older adults with osteoporosis have 
been identified: 

Risk Factor 
 

Previous History of 
Falls 

Older adults with osteoporosis and a history of falls are at greater risk of 
future falls. At 6- and 12-month follow-ups, a history of falls is a significant 
predictor of recurrent falls. 

Impaired Balance and 
Postural Stability 

Impaired postural control is considered the primary factor leading to falls in 
patients with osteoporosis. Women with osteoporosis exhibit greater postural 
sway and reduced muscle strength compared with their peers with normal 
bone mass. Osteoporosis patients who fall exhibit higher sway velocity and 
area than those who do not fall. 

Impairment in 
Activities of Daily 
Living (ADL/IADL) 

Patients with dependence or impairment in activities of daily living 
(ADL/IADL) have a higher risk of falling. Osteoporotic older adults with 
impairments in ADL and IADL have a 4.5-fold higher risk of falling. 

Polypharmacy 
(Multiple Medication 
Use) 

Polypharmacy in older adults is a significant factor that increases the risk of 
falling. The risk of falling among older adults with osteoporosis taking five 
or more medications is approximately three times higher than among those 
taking fewer medications. The use of sedatives and hypnotics also increases 
the risk of recurrent falls in women. 

Fear of Falling (FoF) 
and Depression 

Osteoporosis itself is associated with fear of falling (FoF), and this fear leads 
to limitations in daily life. Fear of falling is among the risk factors for falls 
in older adults with osteoporosis. Depression has been observed to increase 
the risk of falls 3.5-fold. 

Gender and Age The prevalence of osteoporosis increases with age and is higher in women. 
Age is strongly associated with an increased risk of falling. Women with 
osteoporosis have a higher risk of falling than men with osteoporosis. 

Nutritional Status and 
Biochemical Factors 

Malnutrition, low body mass index (BMI < 25), low hemoglobin levels, and 
folate deficiency are common among SOP patients. High serum calcium 
levels have been associated with a lower risk of falling in hospitalized older 
patients with osteoporosis. Calcium deficiency increases the risk of falls by 
causing muscle cramps and sensory disturbances. 
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Some studies suggest that osteoporosis itself may not directly increase the risk of falling, but it 
increases the risk of fracture in the event of a fall. However, osteoporosis has been significantly 
associated with recurrent falls, especially in older women. Higher BMD in patients with 
osteoporosis (especially in the total hip (TH) and femoral neck (FN) regions) is associated with 
a lower risk of falls. Meta-regression analysis has shown that low BMD at the hip and femoral 
neck in patients with osteoporosis is strongly associated with increased fall risk. 

Preventive and Treatment Strategies 

A comprehensive approach should be adopted to prevent falls and related fractures. Fracture 
prevention requires both pharmacological and non-pharmacological strategies. Optimizing 
nutritional status is a key strategy for preventing falls and fractures. Adequate calcium intake 
(1,000–1,200 mg/day) and vitamin D supplementation are important. Vitamin D deficiency 
leads to atrophy of type II (fast-twitch) muscle fibers, which are essential for preventing falls. 
Exercise can reduce the risk of falls when designed to improve balance and increase lower 
extremity strength. Moderate-intensity, multi-component physical activity (aerobic, balance, 
and strength training) has been reported to reduce the risk of falls by 22%.  

Patients with a history of falls and a high risk of falling due to osteoporosis are classified in the 
very-high-risk-for-fracture group and therefore require a specialized and aggressive treatment 
approach to prevent fractures. These individuals are generally considered a subgroup of frail 
older adults who exhibit the SOP or OSO phenotype, characterized by the coexistence of 
osteoporosis, sarcopenia, and/or obesity. Sources indicate that individuals with OSO have a 
significantly higher prevalence of falls and vertebral fractures than those with osteoporosis, 
sarcopenia, or obesity alone. A history of falls is a critical predictor of future falls. In treating 
this high-risk population, bone anabolic agents (bone builders) should be preferred, as these 
agents reduce clinical and vertebral fractures regardless of patients' age and baseline bone 
mineral density (BMD). Teriparatide, a recombinant form of parathyroid hormone (PTH), 
increases bone formation, raises BMD, and may be particularly effective in rapidly restoring 
the microarchitecture and strength of the vertebral skeleton. Romosozumab is a novel 
therapeutic option that blocks sclerostin, thereby increasing bone formation and inhibiting bone 
resorption, resulting in a dual effect. 

As a treatment strategy, it is recommended to initiate therapy with an anabolic agent and then 
switch to antiresorptive agents to maintain the bone gains achieved and provide long-term 
protection. For example, a bisphosphonate is typically recommended to preserve the skeletal 
response achieved following teriparatide treatment. Similarly, in very high-risk patients, use of 
an antiresorptive agent such as alendronate after romosozumab treatment is supported, 
particularly to prevent hip fractures. Bisphosphonates (e.g., zoledronic acid) have improved 
BMD even in the oldest, most comorbid, and frail individuals. Furthermore, some antiresorptive 
drugs may directly reduce the risk of falls; for example, denosumab has been observed to 
significantly reduce this risk compared with placebo. In addition to pharmacological treatment, 
non-pharmacological strategies to reduce the risk of falls are vital in the management of these 
patients; in this context, adequate calcium (1000 mg/day for postmenopausal women) and 
vitamin D supplementation, along with regular physical activity (exercise) programs to improve 
balance and lower extremity strength, are recommended. 
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Older patients should be assessed for fall and fracture risk, and appropriate measures should be 
taken. As part of a comprehensive geriatric assessment, conditions contributing to falls, 
including OSO, should be identified and managed. 

In this high-risk population, implementing protocols to reduce the risk of falls is essential to 
lower morbidity and mortality rates. This is a fundamental step in the chain of measures to 
reduce the risk of fractures in patients with osteoporosis. 
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Sarcopenia and Frailty – Falls 

Özge Dokuzlar 

Bursa Training and Research Hospital 

 

Falls, sarcopenXa, and fraXlty represent three Xnterrelated gerXatrXc syndromes that crXtXcally 
compromXse functXonal Xndependence Xn older adults and substantXally contrXbute to Xncreased 
morbXdXty and mortalXty. SarcopenXa, characterXzed by a progressXve declXne Xn skeletal muscle 
mass, strength, and functXon, leads to XmpaXrments Xn postural stabXlXty, proprXoceptXve feedback, 
and balance control, thereby substantXally elevatXng the rXsk of falls. FraXlty, on the other hand, 
Xs a complex gerXatrXc phenotype arXsXng from dXmXnXshed physXologXcal reserves, multXsystem 
dysregulatXon, and reduced capacXty to respond to stressors. ClXnXcal features such as 
unXntentXonal weXght loss, slowness,  weakness, low physXcal actXvXty and exhaustXon frequently 
overlap wXth sarcopenXa and further Xncrease fall rXsk. These syndromes share common 
bXologXcal pathways, XncludXng XnflammagXng, mXtochondrXal dysfunctXon, endocrXne 
alteratXons, nutrXtXonal defXcXencXes, and multXple comorbXdXtXes, whXch collectXvely amplXfy 
theXr bXdXrectXonal XnteractXon. TheXr management requXres multXfactorXal assessment, objectXve 
evaluatXon of physXcal performance, and targeted XnterventXons. Structured exercXse programs 
focusXng on balance and resXstance traXnXng, adequate proteXn Xntake, vXtamXn D optXmXzatXon, 
effectXve control of chronXc dXseases, and reductXon of polypharmacy constXtute the core 
components of treatment. EmployXng thXs Xntegrated approach Xs essentXal for slowXng the 
progressXon of these Xnterrelated syndromes, reducXng fall rXsk, and preservXng functXonal 
capacXty Xn older adults. 
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Falls and Movement Disorders at YAŞAM (Healthy Aging Center) 

BXlal KatXpoğlu 

The rapXd demographXc transXtXon toward an agXng socXety has brought renewed attentXon to the 
Xmportance of maXntaXnXng functXonal abXlXty, autonomy, and qualXty of lXfe Xn advanced age. 
Falls, gaXt dXsturbances, and movement dXsorders constXtute a major publXc health challenge Xn 
thXs context, as they are closely assocXated wXth fraXlty, multXmorbXdXty, cognXtXve vulnerabXlXty, 
and nutrXtXonal declXne. EvXdence from recent XnternatXonal studXes consXstently shows that 
communXty-based, Xntegrated, and person-centered care models are essentXal to address these 
multXfactorXal rXsks. The YAŞAM (Healthy AgXng) Centers represent a sXgnXfXcant step Xn thXs 
dXrectXon by offerXng accessXble health servXces, structured home-based medXcal care, 
telemedXcXne optXons, and coordXnated support systems for XndXvXduals aged 65 and older—
partXcularly those above 80. BuXlt on comprehensXve gerXatrXc assessment, multXdXscXplXnary 
teamwork, XndXvXdualXzed care plannXng, and contXnuXty of care, thXs model seeks not only to 
detect and manage gerXatrXc syndromes early but also to prevent functXonal declXne before Xt 
becomes XrreversXble. Through routXne evaluatXon of cognXtXon, mood, balance, nutrXtXon, and 
daXly functXonXng—wXth tools such as the Katz Index, Lawton scale, fraXlty measures, MXnX-
Cog, MNA, and performance-based mobXlXty tests—the system enables hXgh-resolutXon clXnXcal 
profXlXng that can guXde tXmely and targeted XnterventXons. 

Falls and mobXlXty problems, Xn partXcular, requXre a structured clXnXcal response, as they predXct 
emergency admXssXons, hospXtalXzatXon, XnstXtutXonalXzatXon, and Xncreased short-term mortalXty. 
WXthXn YAŞAM Centers, preventXve strategXes are supported through standardXzed educatXonal 
materXals, aerobXc and balance-focused exercXse programs, nutrXtXonal supplementatXon when 
XndXcated, and psychosocXal XnterventXons taXlored to cognXtXve and mood status. ThXs proactXve, 
algorXthm-drXven approach operatXonalXzes the concept of “agXng Xn place,” ensurXng that older 
adults can remaXn safely wXthXn theXr communXtXes wXth the hXghest level of functXonal capacXty 
possXble. Current evXdence, XncludXng classXc work by Robertson and GXllespXe, demonstrates 
that multXcomponent fall-preventXon programs can lead to substantXal reductXons Xn fall 
XncXdence among communXty-dwellXng older adults. The YAŞAM model alXgns wXth thXs global 
scXentXfXc framework and provXdes a scalable, data-drXven Xnfrastructure capable of reshapXng 
gerXatrXc care Xn Turkey. By XntegratXng home-based servXces wXth communXty resources and 
emphasXzXng functXon-preservXng strategXes, Xt offers a roadmap for healthXer, safer, and more 
dXgnXfXed agXng Xn the decades ahead. 
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Micronutrient Deficiencies in Preventing Falls 

Feyza Mutlay 

According to the World Health Organization, malnutrition includes micronutrient deficiencies 
or inadequacies, as well as undernourishment and obesity. While the prevalence of malnutrition 
is 5% among older adult individuals in the community, this rate increases to 20% in nursing 
homes and up to 40% in hospitals. Malnutrition in seniors typically presents as unintentional 
weight loss or a low body mass index. However, micronutrient deficiencies are harder to detect 
and are often missed in community-dwelling older adult individuals. Micronutrients such as 
vitamins B12 and B1 (thiamine), folic acid, vitamin D, vitamin A, vitamin C, iron, magnesium, 
and zinc help maintain biological functions and overall health throughout life. They support 
mineral and fluid balance, regulate pH levels, and help maintain homeostasis by serving as 
cofactors for many enzymes. Studies support the link between vitamin D deficiency and issues 
like balance problems, falls, reduced functional capacity, sarcopenia, bone pain, muscle 
weakness, higher fracture risk, and frailty. The World Falls Guidelines for Prevention and 
Management of Falls in Older Adults recommend evaluating nutritional status—including 
vitamin D intake—as part of a comprehensive fall risk assessment, and suggest supplementation 
when necessary (GRADE: E). These guidelines also strongly advise optimizing nutrition with 
calcium- and protein-rich foods and vitamin D supplements as part of a multidisciplinary 
approach to prevent falls in nursing home residents (GRADE: 1B). 

Vitamin B12 deficiency anemia is believed to be linked to a higher risk of falls and 
hospitalizations. More extensive studies are needed to clarify the connection between 
micronutrients like folate, vitamin C, vitamin A, iron, magnesium, and zinc and falls. 
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Nursing Practices in Fall Prevention 
Merve Aliye AKYOL 

Dokuz Eylül University, Faculty of Nursing, Department of Internal Medicine Nursing 

Falls are one of the most common and significant safety issues among older adults, and 
represent a geriatric syndrome that frequently results in high morbidity and mortality. It is 
defined by the American Nurses Association as a patient fall as an unplanned descent to the 
floor that may or may not result in injury. It is also used as a key indicator of nursing care 
quality, as fall rates are closely associated with the effectiveness of patient safety practices, the 
adequacy of clinical monitoring, and the overall quality of the care environment. Monitoring 
and reducing falls therefore constitute an essential component of quality improvement 
initiatives within nursing practice.1,2 Beyond serving as an indicator of care quality, falls may 
also give rise to legal processes. In many healthcare settings, patient falls are considered 
preventable adverse events; therefore, institutions and healthcare professionals may face legal 
scrutiny when a fall is perceived to have resulted from inadequate supervision, insufficient risk 
assessment, or failure to implement appropriate safety measures. Consequently, fall-related 
incidents not only affect patient outcomes but also have significant ethical, legal, and 
organizational implications for healthcare systems. 

Among adults aged 65 years and older, one in three experiences a fall each year. Among those 
aged 80 years and above, one in two experiences at least one fall annually. Two-thirds of older 
adults who experience a fall will fall again within the following six months.3 In a study 
examining 57,302 patients who experienced a fall, the outcomes were as follows: the mortality 
rate was 4.4%, head trauma occurred in 11% of cases, and 78% of patients lost their functional 
independence.4 In another study, a total of 1,622 fall reports were analyzed, and 69.2% of 
serious falls occurred in individuals aged 60 years and older. Serious fall incidents were 
associated with an additional hospital stay of 14.61 days and an increased hospitalization cost 
of $3,302.60 . These findings underscore both the clinical and economic burden of falls among 
older adults, highlighting the importance of effective fall prevention measures in healthcare 
settings.5 Falls among older adults most commonly occur in specific locations, with the home 
environment being the primary setting, followed by healthcare facilities and public spaces. 
There is no single cause of falls among older adults. Falls typically result from a complex 
interplay of multiple factors, including age-related physiological changes, chronic medical 
conditions, medication side effects, impaired balance or gait, environmental hazards, and 
behavioral factors. This multifactorial nature underscores the need for comprehensive risk 
assessments and individualized prevention strategies to effectively reduce fall incidence. After 
experiencing a fall, older adults often begin to live under the shadow of fear, a phenomenon 
known as fear of falling. This fear can lead to activity restriction, reduced social participation, 
and a decline in physical function, further increasing the risk of subsequent falls. Among older 
adults with a history of falls, certain groups are at higher risk for adverse outcomes, including 
women, those with reduced physical capacity, individuals living alone or with limited social 
support, and those with a history of anxiety or depression. In these populations, falls are 
associated with increased limitations in activities of daily living, social isolation, physical and 
cognitive decline, depression, anxiety, and a higher prevalence of obesity. Possible indicators 
of fear of falling include the presence of facial expressions of fear or anxiety during movement 
or ambulation, the need to hold onto an object or another person for support while moving, 
closely watching one’s own steps while walking, restricted movements following a fall, 
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difficulty maintaining balance or stumbling, reluctance to change positions, and general 
hesitancy or unwillingness to engage in physical activity.6,7 

Falls in older adults are multifactorial events that require comprehensive preventive strategies 
encompassing patient assessment, environmental modifications, continuous monitoring, and 
the use of assistive technologies. Key nursing interventions include: Assessment of Fall History 
and Risk Factors: Thorough evaluation of fall history is essential, including questions such as, 
“Have you experienced any falls in the past year?” Comprehensive risk assessment should 
consider physical limitations, sensory impairments, medication use, chronic health conditions, 
and the presence of orthostatic hypotension, which significantly increases fall risk. 
Environmental Safety Measures: Ensuring a safe care environment is crucial for fall prevention. 
This includes the use of visual indicators (e.g., warning signs) for high-risk patients, 
maintaining bed rails in an elevated position while keeping the bed at its lowest level, and 
locking the wheels of beds, wheelchairs, and stretchers. Equipment should be regularly 
inspected, and any malfunctioning items repaired or clearly labeled as “Out of Order.” Adequate 
lighting should be provided in patient rooms both during daytime and nighttime, and furniture 
should be arranged within easy reach. Non-slip footwear should be used in bathrooms and other 
potentially slippery areas, and movable furniture should be secured to prevent accidents. Patient 
Monitoring and Support: Patients at high risk for falls should be frequently observed and, if 
possible, assigned to rooms closer to the nursing station. Nurses should encourage patients to 
seek assistance before standing or walking, assist with gradual mobilization, and, when 
appropriate, provide range-of-motion exercises to maintain mobility and strength. Use of 
Assistive Devices and Technology: The implementation of sensor-based monitoring systems, 
such as alert belts, can enhance fall prevention efforts. These devices continuously track patient 
movement, detecting sudden imbalance, slipping, or loss of stability, and promptly alert 
healthcare staff to enable immediate intervention before a fall occurs or its consequences are 
minimized. Medication and Health Status Considerations: Nurses should be aware of 
medications that increase fall risk, monitor sensory deficits, and consider the presence of 
medical equipment such as intravenous lines, urinary catheters, and drains that may impede 
safe mobility. Post-Fall Management and Documentation: In the event of a fall, patients should 
be instructed to remain in their current position until assistance arrives. All fall incidents should 
be documented in a fall assessment form to inform subsequent preventive measures and quality 
improvement initiatives. Education for Fall Prevention in Older Adults: Education of older 
adults and their families plays a critical role in fall prevention. Older adults should be instructed 
to move slowly, avoid hasty or impulsive actions, wear well-fitting shoes that provide adequate 
support, and use assistive devices as needed. Compliance with these recommendations should 
be actively encouraged. To prevent falls related to visual impairments, adequate lighting should 
be provided on stairs both day and night, and easily accessible illuminated switches can enhance 
safety during nighttime movement. Handrails should be installed along corridors and stairways 
to support safe ambulation, and motion-sensitive lighting systems can further reduce fall risk. 
Living areas should be kept free of obstacles such as old newspapers, trash bins, and unused 
footwear, which could contribute to falls. Steps should not exceed 15 cm in height, and handrails 
should be cylindrical with inward-turned ends to ensure a secure grip. Beds should be equipped 
with support handles, and cabinets or shelves should be positioned at easily reachable heights 
to avoid the need for climbing or bending. Drawers and cabinets should always be closed, and 
electrical cords should be safely positioned away from walking areas. The use of non-slip rugs 
or mats with flat edges is recommended, and stable chairs with armrests should replace swivel 
chairs to enhance safety. Rooms should be free of thresholds, bathrooms should have handrails, 
toilets should have elevated seats, and non-slip bath mats or stools should be provided. In 
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addition, smart technologies, such as medical alert watches (e.g., Medical Guardian mini), can 
improve safety by automatically alerting emergency contacts in the event of a fall or if the 
wearer remains immobile for a specified period, typically one minute. These devices provide 
timely assistance and enhance overall fall safety in older adults. 8-14 Falls are largely preventable 
through targeted interventions. Promoting awareness and encouraging active participation from 
both older adults and caregivers are essential components of effective fall prevention strategies. 
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Movement Disorders and Falls in Geriatric Practice 
Barış Gürpınar  

Department of PhysXcal Therapy and RehabXlXtatXon, Faculty of Health ScXences, 
IzmXr UnXversXty of EconomXcs, IzmXr, TürkXye 

One of the most essentXal yet complXcated gerXatrXc syndromes, falls contrXbute sXgnXfXcantly to 
a large global burden of morbXdXty, mortalXty, functXonal declXne and health servXce use. Older 
adults aged 65 and over lXvXng Xn the communXty experXence at least one fall a year (1, 2). ThXs 
Xs true for 1 Xn 3 older adults. Nearly half or 1 Xn 2 older adults aged 80 and over falls a year. 
AccordXng to recent retrospectXve data from İzmXr, TürkXye, 2037 older adults presented to an 
emergency department due to fallXng Xn a year; however, very few had fall-rXsk documentatXon 
or structured dXscharge counsellXng (3). The systematXc lack of preventXve care hXghlXghts a gap 
whXle showcasXng the need for evXdence-based XndXvXdualXsed XnterventXons. Falls requXre a 
clXnXcal multXfactorXal assessment sXnce they occur as a result of a complex XnteractXon of 
physXologXcal, psychologXcal, envXronmental and pharmacologXcal factors. The older adult 
XndXvXduals who present to emergency departments are, however, rarely gXven comprehensXve 
assessments, counsellXng or referrals for preventXve servXces at any tXme. ThXs Xs a mXssed 
opportunXty to XdentXfy modXfXable rXsk factors. Moreover, Xt could also prevent any early 
XnterventXon (3, 4). 

ImprovXng our understandXng of fall preventXon strategXes wXll help us address the gap. 
AccordXng to the level of XndXvXdualXzatXon used, fall-preventXon XnterventXons are generally 
categorXzed under sXngle, multXple and multXfactorXal XnterventXons (5, 6). SXngle XnterventXons 
focus on addressXng just one rXsk factor. In contrast, multXple XnterventXons employs a fXxed 
combXnatXon of components that wXll be applXed to all partXcXpants. In contrast, multXfactorXal 
XnterventXons select theXr components based on an XndXvXdualXzed fall-rXsk assessment (7). By 
XntegratXng these stratXfXed models Xnto routXne emergency and prXmary care, patXents could be 
gXven strategXes taXlored to theXr specXfXc rXsk profXles, whXch could help close the gap from 
current practXce. 

To be effectXve, these XnterventXons must be Xnformed by a multXdXscXplXnary team gerXatrXc 
assessment.  RXsk factors assocXated wXth falls are classXfXed as “XntrXnsXc” or “extrXnsXc”. As for 
the XntrXnsXc causes, they may be further classXfXed dependXng on whether there was loss of 
conscXousness assocXated or not. Older adults who faXnt and fall are typXcally unaware of the 
event, makXng dXagnosXs and treatment dXffXcult (8). HXgh-level fall rXsk factors that can lead to 
falls can occur for a varXety of reasons. NatXve contrXbutors Xnclude polypharmacy, anemXa, 
reduced physXcal actXvXty, fear of fallXng, fraXlty and CNS dXsorders X.e. stroke, cognXtXve 
XmpaXrment, epXlepsy, ParkXnsonXsm, and hydrocephalus. The presence of vestXbular 
dysfunctXon, depressXve symptoms, and an underlyXng structural spXnal dXsorder lXke stenosXs or 
compressXon fracture also plays a role. VXsual XmpaXrments and cardXopulmonary problems, 
whXch raXse the propensXty to fall, are Xssues wXth bladder and bowels, XnapproprXate or 
dangerous use of assXstXve devXces. The rXsk of fallXng Xs sXgnXfXcantly Xnfluenced by factors such 
as renal electrolyte dXsturbance, dehydratXon, musculoskeletal condXtXons XncludXng sarcopenXa, 
osteoporosXs and arthrXtXs, and perXpheral nervous system dXsorders whXch Xnclude neuropathy, 
sensory loss, dXabetXc foot pathology, reduced nerve conductXon and XmpaXred proprXoceptXon. 
Footwear selectXon along wXth edema or weakness of the tXbXalXs anterXor can worsen gaXt 
XnstabXlXty. As one can see, Xt Xs not enough to just do balance exercXses. HavXng a multXfactorXal 
cause means one wXll need a specXfXc treatment for the condXtXon(8-10). 
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For Xnstance, an older adult who takes analgesXcs for chronXc paXn, a hypoglycaemXc agent for 
dXabetes and a mucolytXc for aXrway clearance may have drug-drug XnteractXons that lead to a 
fall. ThXs rXsk would not be reduced by restrXctXng therapy to balancXng traXnXng. IncorporatXon 
of paXn management, aerobXc and strengthenXng exercXses for glycemXc control, and pulmonary 
rehabXlXtatXon may be more effectXve. SXnce lot of older adults don’t report theXr falls or seek 
care after fallXng, opportunXstXc case-fXndXng Xs essentXal. It Xs also Xmportant to engage people 
Xn dXscussXons about theXr belXefs, worrXes and prXorXtXes regardXng falls and ensure that 
XnterventXons are compatXble wXth local facXlXtXes and cultures (11-14). 

PhysXcal XnactXvXty Xs a well-establXshed rXsk factor of many non-communXcable dXseases. When 
you exercXse regularly, Xt Xs good for your body. It can help one to prevent dXseases lXke type 2 
dXabetes, obesXty and hypertensXon. Also, regular physXcal actXvXty can help manage related 
cardXovascular rXsks. StudXes have shown that multX-faceted XnterventXon programs can reduce 
the rXsk of fallXng, however, the evXdence Xs less clear as to whXch forms of exercXse should be 
recommended. GXven the emergXng evXdence, Xt Xs now Xmportant to revXew thXs topXc. It Xs 
essentXal to assess preventXve XnterventXons Xn healthy older adults, as doXng so helps reveal the 
true potentXal of these XnterventXons (1, 8, 15, 16). 

Research supports exercXse as a prXmary XnterventXon to prevent falls, but there Xs uncertaXnty 
about the best exercXse type and mXx. The varXabXlXty observed Xllustrates the dXfferences Xn how 
falls occur and that exercXse should be person-specXfXc (1, 7, 9). Many large fall-preventXon trXals 
have safe, low-XntensXty exercXses whXch do not challenge enough nor address XndXvXdual 
XmpaXrments. Although aerobXc exercXse has the potentXal to alter the rXsk factors for fallXng, Xts 
Xnfluence on cardXovascular health and muscle-skeletal health Xs yet to be understood. 
AccordXng to the meta-analysXs, exercXse Xs assocXated wXth a 23% reductXon Xn fall rates, whXch 
translates to an approxXmate rXsk preventXon of about 195 falls per 1000 falls expected. It Xs also 
assocXated wXth a 15% reductXon Xn the number of fallers, whXch means the preventXon of about 
72 fallers per 1000 people (17). 

Subsequent analyzes show that exercXse, whXle preventXng more falls among hXgh-rXsk groups, 
Xs sXmXlarly effectXve across rXsk groups. The effectXveness of the XnterventXon Xs not sXgnXfXcantly 
Xnfluenced by age or delXvery format. InterventXons that are led by a professXonal are assocXated 
wXth a greater reductXon compared to those of traXned non-professXonals (18). Programs that 
focus on balance and functXonal traXnXng are consXstently effectXve, but the multXcomponent 
programs that Xnvolve balance, functXonal and resXstance traXnXng are well proven. However, 
there Xs lXmXted evXdence for XnterventXons restrXcted to walkXng, Xsolated resXstance traXnXng or 
dance (17, 18). 

ExercXse-based fall preventXon programs should be progressXve, contXnuous, and delXvered at an 
adequate XntensXty to achXeve maxXmal effectXveness. IndXvXduals at hXgh rXsk, such as those wXth 
a hXstory of falls or gaXt XmpaXrments, requXre close monXtorXng and may benefXt from addXtXonal 
supportXve servXces (19). SXmply performXng balance and strength traXnXng alone may be 
XnsuffXcXent for optXmal fall preventXon. EffectXve programs should also Xnclude advanced 
neuromotor components—such as automatXc postural adjustments, responses to Xnternal and 
external perturbatXons, motor learnXng prXncXples, reactXon-tXme traXnXng, and strategXes for safe 
fallXng and rXsXng— to enhance functXonal stabXlXty and real-world mobXlXty. Safety and balance 
are sXgnXfXcantly Xmproved whXch enhances the abXlXty to be mobXle Xn real-world settXngs(20). 

Most fall preventXon programs eXther utXlXze statXc balance exercXses or external-perturbatXon 
protocols accordXng to the lXterature (21). However, older adults fall frequently whXle walkXng 
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and wXthout external perturbatXon. The dXscrepancy suggests the conventXonal programs do not 
correlate wXth real lXfe fall mechanXsms. StatXc balance exercXses may not produce muscular 
response needed for effectXve fall preventXon (22). TraXnXng methods that Xnduce Xnternal 
dXsruptXons, such as VR envXronments that requXre contXnuous sensory reweXghtXng, could 
mXtXgate thXs Xmpact and enhance a person’s abXlXty to respond to unexpected perturbatXons. 
ExercXses XnvolvXng a controlled loss of balance are often lXmXted by safety Xssues. SuspensXon 
systems and aquatXc therapy are safe traXnXng envXronments that allow partXcXpants to challenge 
theXr stabXlXty lXmXts. ThXs allows people to develop confXdence as well as learnXng movement 
(23, 24). 

PhysXcal XnactXvXty Xncreases the rXsk of fallXng; Xn turn, a heXghtened rXsk of falls reXnforces 
XnactXvXty and fear of fallXng, creatXng a self-perpetuatXng cycle. When XndXvXduals belXeve they 
can protect themselves from falls through learned safe-fall technXques or Xmproved protectXve 
responses, they are less lXkely to avoXd physXcal actXvXty. Therefore, fall-preventXon programs 
should Xncorporate not only balance and strengthenXng exercXses but also safe-fall and floor-rXse 
traXnXng to enhance mobXlXty, reduce psychologXcal barrXers, and promote functXonal 
Xndependence.  
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A Preventable Geriatric Syndrome: Falls 

Esra Ateş Bulut 

UnXversXty of Health ScXences, Adana CXty TraXnXng and Research HospXtal, Department of 

GerXatrXc MedXcXne, Adana, TürkXye 

Falls are one of the most common and preventable gerXatrXc syndromes Xn older adults, 
representXng a sXgnXfXcant global publXc health concern. They are the second leadXng cause of 
unXntentXonal Xnjury-related deaths worldwXde and are a major factor Xn emergency admXssXons, 
hospXtal stays, fractures, functXonal declXne, and XnstXtutXonalXzatXon among senXors. Falls result 
from a complex XnteractXon of XntrXnsXc factors—XncludXng age-related declXnes Xn balance, gaXt, 
vXsXon, proprXoceptXon, cognXtXon, and muscle strength; chronXc health condXtXons; multXple 
medXcatXons; and orthostatXc hypotensXon—and extrXnsXc factors such as envXronmental 
obstacles, Xnadequate lXghtXng, unsafe footwear, and XnapproprXate home desXgn. The Xmpact of 
falls extend beyond physXcal XnjurXes, causXng fear of fallXng, decreased mobXlXty, socXal 
XsolatXon, and reduced qualXty of lXfe. EvXdence-based approaches focus on comprehensXve 
gerXatrXc assessment and multX-component XnterventXons that Xnclude strength and balance 
traXnXng, medXcatXon optXmXzatXon, vXtamXn D supplementatXon, treatment of comorbXdXtXes, 
envXronmental modXfXcatXons, footwear assessment, and fracture rXsk reductXon. EmergXng 
dXgXtal technologXes, XncludXng wearable sensors and machXne-learnXng–based fall detectXon 
systems, offer addXtXonal support for preventXon and monXtorXng. AdoptXng a multXdXscXplXnary 
approach Xs essentXal to reduce fall rXsk, preventXng recurrent falls, and enhancXng health 
outcomes Xn hXgh-rXsk older adults. 
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08:00 - 09:00

Sunum Saati NO ID Başlık Sunan Yazar Yazarlar

08:00 - 08:07 SB - 1 9901 GERIATRIK OLGULARDA DÜŞMENIN SAĞKALIM ÜZERINE ETKISI Hatice DEMİRCİ Hatice DEMİRCİ, Fatma Sena DOST

08:07- 08:14 SB - 2 5205
Huzurevinde Yaşayan Yaşlı Bireylerde Mandala Aktivitesinin Mutluluk ve 

İyilik Hali Düzeylerine Etkisi: Hayatı Renklendir
Asya Ece

Şeyma Demiralay Katırcıoğlu, Asya Ece, Abdüssamet Erol, İdil Samur, 
İlkay Keser

08:14 - 08:21 SB - 3 4727
Investigation of the Effects of Progressive Cognitive Load on Upper 
Extremity Reaction Time Performance in the Geriatric Population

Gülfidan TOKGÖZ Gülfidan TOKGÖZ, Ebru TEKİN, Bilal KATİPOĞLU

08:21 - 08:28 SB - 4 1157
Investigation of the Relationship Between Frailty, Balance, and Falls in 

Older Adults
Gulfidan TOKGOZ Gulfidan TOKGOZ, Ebru TEKİN, Bilal KATİPOĞLU

08:28 - 08:35 SB - 5 8045
YAŞLI BİREYLERDE UYKU İNANÇLARI ÖLÇEĞİ TÜRKÇE FORMUNUN 

GEÇERLİK VE GÜVENİRLİĞİ
Hande Sabandüzen Hande Sabandüzen, Yeliz Çulha, Hülya Ceyhan

08:35- 08:42 SB - 6 4818
Türkiye’de 1990-2021 Yılları Arasında Yaşlılarda Düşme İnsidansının ve 
Düşmeye Bağlı Mortalite Eğilimlerinin Joinpoint Regresyon Yöntemi İle 

Analizi
SEMEN GÖKÇE TAN FATİH TOLGA ERTÜRK, SEMEN GÖKÇE TAN, VELİYE ERTÜRK

08:42 - 08:49 SB - 7 8932
High FIB-4 Score is Independently Associated with Recurrent Falls in Older 

Adults
Kübra BAHAR BAYKAN

Kübra BAHAR BAYKAN, İlknur ŞEKER KAYA, Yılmaz ÖNAL, Süleyman 
Emre KOÇYİĞİT

12:30 - 13:30

12:30 - 12:37 SB - 8 8205
Yaşlılarda Serotonin–Noradrenalin Geri Alım İnhibitörlerinin Yürüme ve 

Denge Fonksiyonlarına Etkisi: Ön Sonuçlar
Eral İdil Eral İdil, Ahmet Turan Işık

12:37 - 12:44 SB - 9 9550
The Effect of Balneotherapy on Oxidative Stress Parameters in Elderly 

Individuals: A Secondary Analysis of a Randomized Controlled Trial
Pınar Ellergezen Pınar Ellergezen, Alev Alp

12:44 - 12:51 SB - 10 1876
Essential Tremor in Older Adults: A Focus on Geriatric Syndromes Beyond 

Motor Symptoms
Zeynep Kemik

Zeynep Kemik, Dilara Dönmez Güler, Pelin Coşkun Tuncel, Esra Ateş 
Bulut

12:51 - 12:58 SB - 11 1782
A Multicomponent Workshop Model Cultivating Social Connection and 

Psychosocial Well-Being in Older Adults with Mild Cognitive Impairment: 
İleriyaşatölyesi

Gülfidan TOKGÖZ
Gülfidan TOKGÖZ, Ebru TEKİN, Nilay ARMAN, Bilal KATİPOĞLU, Selin 

IRMAK

12:58- 13:05 SB - 12 3289
Kognitif Eğitim ve Dirençli Egzersiz Eğitiminin Yaşlı Bireylerde Yürüyüş 

Parametreleri, Denge ve Düşme Korkusuna Etkileri
İLKE KARA ÖZ

İLKE KARA ÖZ, NİHAL GELECEK, EMRULLAH ALKAN, KÜBRA 
ALTUNKALEM SEYDİ, DERYA KAYA, AHMET TURAN IŞIK

13:05- 13:12 SB - 13 6753 PRİMER HİPERALDOSTERONİZM NORMOTANSİF DE OLABİLİR ELA GÜVEN AVCI ELA GÜVEN AVCI, HASRET DEMİREL, MUAMMER AVCI

13:12 - 13:19 SB - 14 2461
Sinükleopatisi Olan Hastalarda Düşmeyle İlişkili Parametrelerin 

Değerlendirilmesi
Tuğçe YÜKSEL KARSLI Tuğçe YÜKSEL KARSLI, Mehmet Selman ÖNTAN

 13:19-  13:26 SB - 15 7714
Yaşlı Bireylerde Düşme ile Osteoporoz Arasındaki İlişki ve Bağımsız 

Belirleyiciler: Tek Merkezli Retrospektif Çalışma
Elif ERSEN KURAL Elif ERSEN KURAL, Fatma Sena DOST

TÜM SUNUMLAR 7 DAKİKA İÇERİSİNDE TAMAMLANACAK OLUP 5 DAKİKA SUNUM, 2 DAKİKA SORU-CEVAP OLACAKTIR.

3. Uluslararası Katılımlı ve 12. Geriatri Günleri Sempozyumu
24-25 Ekim 2025

25 EKİM 2025 Cumartesi
SÖZEL BİLDİRİ SUNUM LİSTESİ

A SALONU
MODERATÖRLER: Fatma Sena DOST, Süleyman Emre KOÇYİĞİT

TÜM SUNUMLAR 7 DAKİKA İÇERİSİNDE TAMAMLANACAK OLUP 5 DAKİKA SUNUM, 2 DAKİKA SORU-CEVAP OLACAKTIR.
A SALONU

MODERATÖRLER: Fatma Sena DOST, Süleyman Emre KOÇYİĞİT
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The Effect of Falls on Survival in Geriatric Patients 

HatXce DEMİRCİ1, Fatma Sena DOST1 

1Department of GerXatrXcs, Faculty of MedXcXne, Dokuz Eylül UnXversXty, IzmXr, TurkXye 

IntroductOon: Falls are among the gerXatrXc syndromes assocXated wXth reduced functXonal 
capacXty and qualXty of lXfe, XnstXtutXonalXzatXon, frequent hospXtal admXssXons, and Xncreased 
mortalXty and morbXdXty. In older adults, falls are the leadXng cause of emergency department 
admXssXons due to non-fatal XnjurXes. Fall-related trauma Xs also the fXfth leadXng cause of death 
among XndXvXduals aged 65 years and older. 

AOm: ThXs study aXmed to compare survXval duratXon between patXents wXth a hXstory of 
recurrent falls and theXr non-fallXng peers among XndXvXduals who presented to the Dokuz Eylül 
UnXversXty GerXatrXcs ClXnXc. 

Methods: ThXs retrospectXve cohort study Xncluded 2,012 older adults who presented to the 
DXvXsXon of GerXatrXcs, Dokuz Eylül UnXversXty Faculty of MedXcXne, and completed 
comprehensXve evaluatXon. PartXcXpants’ socXodemographXc characterXstXcs, comorbXd 
condXtXons, and fall hXstorXes were obtaXned from medXcal records. The study populatXon was 
dXvXded Xnto two groups: those wXth a hXstory of recurrent falls and those wXthout any fall hXstory. 
Recurrent falls were defXned as two or more falls wXthXn the prevXous year. SurvXval data were 
verXfXed through hospXtal records and the natXonal death notXfXcatXon system, and all-cause 
mortalXty was consXdered the prXmary outcome measure. SurvXval tXme for each partXcXpant was 
calculated as the Xnterval, Xn months, between the date of XnXtXal assessment and the date of death 
or last follow-up. DXfferences Xn survXval between partXcXpants wXth and wXthout a hXstory of 
falls were analyzed usXng the Kaplan–MeXer method, and between-group dXfferences were 
assessed wXth the log-rank test. All statXstXcal analyses were performed usXng SPSS versXon 26.0 
(IBM Corp., Armonk, NY, USA), and a p value <0.05 was consXdered statXstXcally sXgnXfXcant. 

Results: A total of 2,026 older adults were Xncluded Xn the study. Among all partXcXpants, 33.4% 
(n=677) had a hXstory of recurrent falls. The group wXthout a hXstory of falls consXsted of 1,349 
XndXvXduals, of whom 356 dXed (mortalXty rate: 26.4%), whXle 993 (73.6%) remaXned alXve at the 
end of follow-up. In the group wXth a hXstory of falls, 282 deaths were observed (41.7%), and 
395 XndXvXduals (58.3%) were alXve at the end of the follow-up perXod. In the survXval analysXs, 
the mean survXval tXme was 2735.9 ± 77.6 days Xn partXcXpants wXth a hXstory of falls 
(approxXmately 90.0 ± 2.6 months; 95% CI: 85.0–94.9), compared wXth 3318.5 ± 50.6 days Xn 
those wXthout a hXstory of falls (approxXmately 109.2 ± 1.7 months; 95% CI: 105.8–112.3). In 
the overall cohort, the mean survXval tXme was 3148.8 ± 43.9 days (approxXmately 103.6 ± 1.4 
months; 95% CI: 100.7–106.4). The medXan survXval tXme was 2658 days Xn partXcXpants wXth a 
hXstory of falls (approxXmately 87.4 months; 95% CI: 78.7–96.1), whereas the medXan survXval 
tXme could not be reached Xn those wXthout a hXstory of falls because of the hXgh censorXng rate. 
The hXgh censorXng rate Xn the non-fall group XndXcates that a large proportXon of these 
XndXvXduals were stXll alXve at the end of follow-up and therefore had longer survXval. Kaplan–
MeXer analysXs demonstrated a statXstXcally sXgnXfXcant dXfference Xn survXval between the two 
groups (log-rank test: χ²=62.729, df=1, p<0.001). These fXndXngs XndXcate that a hXstory of 
recurrent falls shortened survXval by approxXmately 19 months (1.6 years) Xn older adults. The 
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all-cause mortalXty rate was 41.7% among XndXvXduals wXth a hXstory of falls and 26.4% among 
those wXthout falls. AccordXngly, the rXsk of death was approxXmately 1.6-fold hXgher Xn 
partXcXpants wXth a hXstory of falls than Xn those wXthout such a hXstory. 

ConclusOon: ThXs study demonstrated that a hXstory of falls Xn older adults Xs closely assocXated 
not only wXth functXonal declXne but also wXth long-term survXval. PatXents wXth recurrent falls 
had a sXgnXfXcantly hXgher mortalXty rate, and theXr survXval duratXon was approxXmately 1.6 
years shorter. A hXstory of falls appears to be a strong prognostXc XndXcator, XncreasXng the rXsk 
of mortalXty by approxXmately 1.6-fold Xn the older populatXon. These fXndXngs hXghlXght the 
Xmportance of routXnely XnquXrXng about fall hXstory Xn gerXatrXc practXce, revXewXng hXgh-rXsk 
medXcatXons, assessXng balance and muscle strength, and plannXng XndXvXdualXzed fall-
preventXon strategXes. In hXgh-rXsk XndXvXduals XdentXfXed early, XnterventXons such as reducXng 
pharmacologXcal burden, exercXse, and envXronmental modXfXcatXons may reduce falls and 
Xmprove not only morbXdXty but also survXval. In conclusXon, a hXstory of falls Xn older adults Xs 
an Xndependent and clXnXcally meanXngful rXsk factor for long-term mortalXty. The systematXc 
XmplementatXon of fall-preventXon strategXes by multXdXscXplXnary teams should be regarded as 
a key approach to preservXng both survXval and qualXty of lXfe Xn thXs populatXon. 

Table 1. DemographXc characterXstXcs and comorbXdXtXes accordXng to fall hXstory 
VarOable HOstory of Falls Present  

(n = 677) 
No HOstory of Falls  

(n = 1349) 
DemographOc characterOstOcs 

  

Sex 
  

Female 465 (68.7%) 843 (62.5%) 
Male 212 (31.3%) 506 (37.5%) 
Age (mean ± SD), years 76.1 ± 7.2 73.8 ± 7.0 
ComorbOdOtOes 

  

HypertensXon 463 (68.4%) 880 (65.1%) 
Coronary Artery DXsease 283 (41.7%*) 208 (15.4%) 
Heart FaXlure 69 (10.2%) 79 (5.8%) 
ChronXc ObstructXve Pulmonary DXsease 58 (8.6%) 97 (7.2%) 
Cerebrovascular DXsease 49 (7.0%) 64 (4.0%) 
DementXa 228 (33.6%) 362 (26.9%) 
DXabetes MellXtus 228 (33.6%) 362 (26.8%) 
OsteoporosXs 166 (27.3%) 282 (22.7%) 

 

FOgure 1. Kaplan–MeXer survXval curve accordXng to fall hXstory 
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Huzurevinde Yaşayan Yaşlı Bireylerde Mandala Aktivitesinin 
Mutluluk ve İyilik Hali Düzeylerine Etkisi: Hayatı Renklendir 

Şeyma DemXralay Katırcıoğlu1, Asya Ece1, Abdüssamet Erol1, İdXl Samur2, İlkay Keser3 

1İstanbul Atlas ÜnXversXtesX, Sağlık BXlXmlerX FakültesX, HemşXrelXk Bölümü 
2İstanbul Atlas ÜnXversXtesX, İnsan ve Toplum BXlXmlerX FakültesX, PsXkolojX Bölümü 
3AkdenXz ÜnXversXtesX, HemşXrelXk FakültesX, PsXkXyatrX HemşXrelXğX AnabXlXm Dalı 

GOrOş ve Amaç: Dünyada ve ülkemXzde yaşlı nüfus gün geçtXkçe artmaktadır. Yaşlılıkla bXrlXkte 
meydana gelen bXyolojXk değXşXmler beraberXnde bXyopsXkosyal değXşXmlerX de beraberXnde 
getXrmektedXr. PsXkososyal gelXşXm kuramının son evresX olan yaşlılık dönemXnde bXreyler benlXk 
bütünlüğüne karşı umutsuzluk da yaşayabXlmektedXr. Yaşlık bXreyXn benlXk bütünlüğü olumsuz 
Xse umutsuzluk, tatmXnsXzlXk, mutsuzluk, ruhsal XyXlXk halXnde bozulma ve bunlara bağlı olarak 
da anksXyete ve depresyon gXbX psXkXyatrXk bozukluklar gelXşebXlmektedXr. Bu bağlamda yaşlı 
bXreyXn ruh sağlığını koruma ve gelXştXrme kapsamında çeşXtlX psXkososyal müdahaleler 
önerXlmektedXr. Bunlardan bXrX de mandala uygulamasıdır. Bu çalışmanın amacı, huzurevXnde 
yaşayan yaşlı bXreylerde mandala aktXvXtesXnXn mutluluk ve XyXlXk halX düzeylerXne etkXsXnX 
belXrlemektXr. 

Gereç ve Yöntemler: Çalışma, tek grup, ön test-son test tasarımına sahXp yarı deneysel bXr 
çalışmadır. Çalışmanın KlXnXk Araştırma Kayıt Numarası NCT05724147'dXr. Çalışmanın 
verXlerX Darülaceze‘de kalan, Eylül-EkXm 2023 tarXhlerX arasında, dahXl etme-dışlama 
krXterlerXnX karşılayan 23 yaşlı bXreyden elde edXlmXştXr. VerXler KXşXsel BXlgX Formu, Mutluluk 
ÖlçeğX ve İyXlXk HalX ÖlçeğX kullanılarak yüz yüze görüşmeler yoluyla toplanmıştır. Katılımcılar 
5-7 kXşXden oluşan gruplara bölünmüştür. Her grupla beş hafta boyunca haftada bXr kez, 60-90 
dakXkalık çalışmalar şeklXnde mandala aktXvXtesX uygulanmıştır. VerXler SPSS 23.0 yazılımında 
WXlcoxon testX ve tanımlayıcı XstatXstXkler kullanılarak analXz edXlmXştXr. AnalXzler XçXn %95 
(α=0,05) anlamlılık düzeyX kullanılmıştır. 

Bulgular: Yaşlı bXreylların %56,5'XsXnXn erkek, %43,5’X kadındı. %60,9'u da kronXk hastalığa 
sahXptX. Katılımcıların %65,2'sX de bXr yıldır huzurevXnde yaşadığını belXrttX. Katılımcıların 
%60,9'u kurumun XşleyXşX XçXn yapılandırdığı aktXvXtelerde (kantXn, bahçe vb) aktXf olarak görev 
aldığını ve %82,6'sı da sanatsal aktXvXtelere katılmayı tercXh ettXğXnX belXrttX. BXr sorunla 
karşılaştığında baş etme yöntemlerX değerlendXrXldXğXnde %43,5'XnXn sessXz kaldığı, %65,2'sXnXn 
Xse sorunlarını kXmseyle paylaşmadığı saptandı. Beş haftalık uygulama sonrası yapılan 
değerlendXrmede katılımcıların XyXlXk halX ve mutluluk düzeylerXnde anlamlı düzeyde bXr artış 
olduğu saptanmıştır (p<0,05). 

Sonuç: Çalışmanın sonuçları mandala aktXvXtesXnXn yaşlı bXreylerXn mutluluğunu ve XyXlXk halXnX 
artırmada etkXlX bXr yöntem olabXleceğXnX ortaya koymaktadır. Mandala aktXvXtesX mutluluk ve 
XyXlXk halXnX olumlu düzeyde artırdığı XçXn depresyon ve anksXyete gXbX ruhsal bozuklukların 
önlemede etkXlX olabXleceğX düşünülmektedXr. Yaşlı bXreylere verXlecek psXkososyal müdahale 
programları kapsamında mandala aktXvXtesXne yer verXlmesX önerXlmektedXr.  
 

Anahtar KelOmeler: Yaşlı, HuzurevX, Mandala, Mutluluk, İyXlXk halX  
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Investigation of the Effects of Progressive Cognitive Load on 
Upper Extremity Reaction Time Performance in the Geriatric 

Population 

GülfXdan Tokgöz1, Ebru TekXn2, BXlal KatXpoğlu3 

1BalıkesXr UnXversXty, İstanbul UnXversXty-Cerrahpaşa Graduate EducatXon InstXtute 
2BalıkesXr UnXversXty, Pamukkale UnXversXty InstXtute of Health ScXences 

3BalıkesXr Atatürk CXty HospXtal, Department of GerXatrXcs 

IntroductOon and AOm: ReactXon tXme Xs the duratXon between a stXmulus and the XnXtXatXon of 
a motor response and serves as an Xmportant XndXcator of cognXtXve and motor functXons. 
Changes Xn the nervous system due to agXng affect reactXon tXme. ReactXon tXme Xs used to assess 
cognXtXve abXlXtXes such as attentXon, decXsXon-makXng, and motor coordXnatXon Xn older adults. 
The aXm of thXs study Xs to examXne changes Xn upper extremXty reactXon tXme performance under 
progressXve cognXtXve load Xn elderly XndXvXduals. 

MaterOals and Methods: In thXs study, reactXon tXme of elderly partXcXpants was measured usXng 
the ReactXon X devXce. Tests were conducted Xn three stages: domXnant hand test (DET), free 
hand test (SET), and colored lXght test (RIT). DET Xnvolved the use of only the domXnant hand, 
whXle SET Xnvolved the use of both hands XncludXng executXve functXons such as reasonXng and 
decXsXon-makXng. In the RIT, the task requXred partXcXpants to extXnguXsh the devXce’s lXght usXng 
the rXght hand for blue lXght and the left hand for red lXght, targetXng attentXon and decXsXon-
makXng functXons. Average reactXon tXmes and total test duratXons were recorded. Data were 
analyzed usXng the open-source statXstXcal software JASP (Jeffreys’s AmazXng StatXstXcs 
Program; JASP Team, Amsterdam, The Netherlands). DXfferences between the three tests were 
evaluated usXng the WXlcoxon sXgned-rank test. 

FOndOngs: A total of 42 elderly XndXvXduals partXcXpated Xn the study; mean age was 78.33 ± 8.08 
years, XncludXng 22 males and 20 females. Forty partXcXpants were rXght-hand domXnant and two 
were left-hand domXnant. SXgnXfXcant dXfferences Xn reactXon tXmes were found between SET-
DET (p=0.007) and SET-RIT (p=0.001), whXle the dXfference between DET-RIT (p=0.059) was 
not sXgnXfXcant. For test duratXons, sXgnXfXcant dXfferences were observed between DET-RIT 
(p=0.024) and SET-RIT (p=0.001), whereas the dXfference between SET-DET (p=0.062) was 
not sXgnXfXcant. 

ConclusOon: The fXndXngs demonstrate that reactXon performance Xn elderly XndXvXduals varXes 
under cognXtXve load Xn dXfferent ways. Notably, the colored lXght test Xncreased cognXtXve load 
and sXgnXfXcantly prolonged reactXon and test tXmes. AddXtXonally, reactXon tXme was found to 
vary dependXng on hand use and cognXtXve load level, wXth tests XnvolvXng complex cognXtXve 
processes leadXng to Xncreased reactXon tXmes. 
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FOgure 1. ReactXon TXmes 

 

FOgure 2. Test DuratXons 

 

FOgure 3. Boxplot of Test DuratXons 

 

Keywords: reactXon tXme, cognXtXve load, executXve functXon, elderly health  
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Investigation of the Relationship Between Frailty, Balance, and 
Falls in Older Adults 

GulfXdan Tokgöz1, Ebru TekXn2, BXlal KatXpoğlu3 

1BalıkesXr UnXversXty, İstanbul UnXversXty-Cerrahpaşa Graduate EducatXon InstXtute 
2BalıkesXr UnXversXty, Pamukkale UnXversXty InstXtute of Health ScXences 

3BalıkesXr Atatürk CXty HospXtal, Department of GerXatrXcs 

IntroductOon and AOm: FraXlty Xs a multXdXmensXonal clXnXcal syndrome that Xncreases 
vulnerabXlXty to adverse health outcomes Xn the gerXatrXc populatXon. It Xs characterXzed by a 
declXne Xn physXologXcal reserves across systems. ThXs study aXmed to XnvestXgate the 
relatXonshXp between fraXlty and physXcal fXtness parameters, specXfXcally balance and falls, Xn 
older adults. 

MaterOals and Methods: Seventy-two elderly XndXvXduals followed up at the GerXatrXcs 
OutpatXent ClXnXc of the AgXng Center were Xncluded Xn the study. FraXlty was assessed usXng 
the FraXl QuestXonnaXre (FQ), and balance was evaluated by the rXght and left sXngle-leg stance 
tests. Fall hXstory and number of falls wXthXn the past year were recorded to assess falls. 
StatXstXcal analyses were performed usXng JASP (JASP Team, Amsterdam, The Netherlands) 
software and nonparametrXc Spearman correlatXon tests were applXed. 

FOndOngs: The male-to-female ratXo of partXcXpants was 1:1. The mean age, heXght, and weXght 
of partXcXpants were 77.62 ± 7.94 years, 158.05 ± 21.04 cm, and 72.22 ± 14.00 kg, respectXvely. 
CorrelatXon analysXs revealed that the FQ score was negatXvely correlated wXth left sXngle-leg 
stance balance (r = -0.411, p = 0.022) and not sXgnXfXcantly correlated wXth rXght sXngle-leg 
stance balance (r = -0.24, p = 0.166). PosXtXve sXgnXfXcant correlatXons were found between FQ 
and fall hXstory Xn the past year (r = 0.393, p = 0.009) as well as the number of falls (r = 0.360, 
p = 0.018). 

ConclusOon: FraXlty Xn gerXatrXc XndXvXduals Xs a multXfactorXal concept that Xncludes fatXgue, 
endurance, ambulatXon, presence of dXseases, and weXght loss as subparameters measured by 
the FQ. In thXs study, a sXgnXfXcant negatXve correlatXon was observed between fraXlty and left 
sXngle-leg balance, whXle posXtXve correlatXons were found wXth fall hXstory and fall frequency. 
SXnce fraXlty Xs closely related to balance abXlXty and fall hXstory, rehabXlXtatXon programs for 
fraXl elderly XndXvXduals should consXder balance Xmprovement and fall preventXon strategXes as 
key treatment goals. 

Keywords: fraXl elderly, sXngle-leg balance, fall hXstory 
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Validity and Reliability of the Turkish Version of the Sleep Beliefs 
Scale in Older Adults 

Hande Sabandüzen¹, Yeliz Çulha², Hülya Ceyhan³ 

¹ Istanbul University-Cerrahpaşa, Institute of Graduate Studies, Department of Fundamentals 
of Nursing – Bahçeşehir University, Faculty of Health Sciences, Department of Nursing 

² Istanbul University-Cerrahpaşa, Florence Nightingale Faculty of Nursing, Department of 
Fundamentals of Nursing 

³ Istanbul University-Cerrahpaşa, Institute of Graduate Studies, Department of Fundamentals 
of Nursing – Istanbul Atlas University, Faculty of Health Sciences, Department of Nursing 

Aim: This study was conducted to examine the validity and reliability of the Turkish version 
of the Sleep Beliefs Scale in older adults. 

Materials and Methods: This methodological study included a sample of 106 older adults who 
applied to the internal medicine, surgical, family medicine, and other outpatient clinics of a 
foundation university hospital between June and August 2025. Data were collected using the 
Participant Information Form, the Sleep Beliefs Scale (Turkish version), and the Dysfunctional 
Beliefs and Attitudes about Sleep Scale–Short Form. Language equivalence of the scale was 
established using the translation–back translation technique. Content validity was evaluated 
using the Content Validity Index (CVI) based on expert opinions. The correlation between the 
two forms was assessed using the parallel forms method. Reliability of the scale was examined 
using Cronbach’s alpha coefficient and item analysis. Construct validity was determined 
through factor analysis with varimax rotation. 

Results: The content validity of the Turkish version of the scale was found to be high, with a 
CVI value of 0.96. Internal consistency analysis showed a Cronbach’s alpha coefficient of 
0.763, and item–total correlation coefficients ranged between 0.726 and 0.761. Parallel forms 
analysis demonstrated a positive correlation between the mean score of the Sleep Beliefs Scale 
and the subscales of the Dysfunctional Beliefs and Attitudes about Sleep Scale (p<0.05). In 
construct validity analysis, the Kaiser–Meyer–Olkin (KMO) value was 0.719, and Bartlett’s 
Test of Sphericity yielded a chi-square value of 446.623 (p<0.001). Exploratory factor analysis 
with varimax rotation revealed that all items loaded onto a single factor, with factor loadings 
ranging from 0.617 to 0.783, explaining 74.93% of the total variance. 

Conclusion: The findings of this study indicate that the Turkish version of the Sleep Beliefs 
Scale is a valid and reliable instrument for assessing sleep-related beliefs in older adults. 

Keywords: validity, reliability, older adults, sleep, beliefs 
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Analysis of Fall Incidence and Fall-Related Mortality Trends in 
the Elderly in Türkiye Between 1990 and 2021 Using Joinpoint 

Regression Method 
FatXh Tolga Ertürk1, S. Gökçe Tan2, VelXye Ertürk3 

1Arş. Gör. Dr, 9 Eylül ÜnXversXtesX Tıp FakültesX, DahXlX Tıp BXlXmlerX Bölümü, Halk 
Sağlığı AnabXlXm Dalı, fatXhtolgaertrk@gmaXl.com, ORCID: 0009-0000-6283-6282 

2Gerontolog, Doktora ÖğrencXsX, Marmara ÜnXversXtesX Sosyal BXlXmler EnstXtüsü, 
Yerel YönetXmler ve Kent PolXtXkaları Doktora Programı, sgokcetan@gmaXl.com, 

ORCID: 0000-0002-7558-1757 

3Uzman Gerontolog, yXgXtalpvelXye@gmaXl.com, ORCID: 0000-0003-0320-7253 

IntroductOon and AOm: The rapXd progressXon of demographXc agXng Xn Turkey brXngs wXth Xt 
a rXsk of falls. However, long-term trend analyses on falls Xn the elderly at the natXonal level are 
lXmXted. In thXs context, the lack of any study examXnXng fall XncXdence and mortalXty trends Xn 
the elderly Xn Turkey usXng JoXnpoXnt RegressXon AnalysXs (JRA), makes thXs study an orXgXnal 
contrXbutXon that fXlls a sXgnXfXcant gap Xn the fXeld. The aXm of the study Xs to determXne seasonal 
changes Xn falls Xn the elderly Xn Turkey and to dXscuss the results of the trend analysXs. 

MaterOal and Methods: Data were obtaXned from the 2021 Global Burden of DXsease (GBD) 
study, whXch Xncludes mortalXty, morbXdXty, rXsk factors, and dXsease burden data conducted by 
the InstXtute for Health MetrXcs and EvaluatXon (IHME). Falls data were determXned usXng ICD-
9 (E880-E886, E888) and ICD-10 (W00-W19.9) accordXng to the InternatXonal ClassXfXcatXon 
of DXseases. The Xndependent varXable of the study was the years from 1990 to 2021, and 
stratXfXcatXon was applXed accordXng to age and sex varXables. AccordXngly, rates were examXned 
for one hundred thousand people, separated by sex and ten-year age groups (65-74, 75-84, and 
over 85). JRA was performed usXng JoXnpoXnt RegressXon Software 5.4.0 to determXne 
sXgnXfXcant change poXnts and average annual percentage change. PermutatXon tests were 
performed to determXne the number and XdentXfXcatXon of sXgnXfXcant change poXnts Xn thXs 
analysXs, and annual percentage change (APC) and average annual percentage change (AAPC) 
between change poXnts were determXned usXng p values and confXdence Xntervals. 

Results: SXgnXfXcant Xncreases were found Xn the XncXdence of falls across all age groups Xn both 
genders (p<0.001). The Xncrease was hXgher Xn women. The hXghest Xncreases were observed Xn 
the 75-84 age group (AAPC: 3.8%) and the over 85 age group (AAPC: 3.7%). MortalXty rates 
Xn men decreased sXgnXfXcantly over the years (p<0.001). There was no sXgnXfXcant change Xn 
fall-related death rates Xn women across all age groups, but faster fluctuatXons were observed 
overall. A sXgnXfXcant annual Xncrease of 11.41% between 2006 and 2009 was partXcularly 
notable among women aged 75-84. 
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ConclusOon: The fXndXngs demonstrate that women are more vulnerable to falls Xn older ages. 
They also demonstrate that XnterventXons and preventXve polXcXes are somewhat effectXve and 
that gender should not be overlooked Xn elderly health polXcXes. 

Keywords: Falls, JoXnpoXnt regressXon, death, Turkey, elderly. 
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High FIB-4 Score is Independently Associated with Recurrent 
Falls in Older Adults 

Kübra Bahar Baykan1, İlknur Şeker Kaya1, Yılmaz Önal1, Süleyman Emre KoçyXğXt1 

1BalıkesXr ÜnXversXtesX Tıp FakültesX, GerXatrX BXlXm Dalı 

IntroductOon and AOm: Falls are the fXfth leadXng cause of mortalXty and a major contrXbutor to 
dXsabXlXty and reduced qualXty of lXfe Xn older adults. Therefore, modXfXable rXsk factors should 
be carefully addressed. MetabolXc dysfunctXon-assocXated steatotXc lXver dXsease (MASLD) Xs 
the most common cause of chronXc lXver dXsease. PatXents wXth lXver cXrrhosXs have a hXgher rXsk 
of falls. It remaXns unclear that the non-XnvasXve predXctXve tools XncludXng fXbrosXs-4 (FIB-4) 
score for advanced lXver fXbrosXs are XndXcator for falls elderly. ThXs study aXmed to examXne the 
assocXatXon between recurrent falls Xn a year and hXgh FIB-4 score Xn older adults. 

MaterOals and Methods: 691 patXents aged >65 who attended the GerXatrXcs OutpatXent ClXnXc 
of BalıkesXr UnXversXty between November 2022 and August 2025 was Xncluded to thXs study. 
ComprehensXve GerXatrXc Assessment was performed to all partXcXpants. It was desXgned as 
cross-sectXonal observatXonal study. The patXent were dXvXded Xnto two groups Xn terms of 
fXbrosXs rXsk status. HXgh fXbrosXs rXsk was defXned as FIB-4 >2 and recurrent falls as ≥2 Xn the 
last 12 months. 

FOndOngs: Of 691 patXents, the mean age was 77.4 ± 6.3 years and 67.9 % were female. Age 
was found to be hXgher Xn patXents wXth hXgh FIB-4 scores (p<0.001). The frequency of female 
patXents (p=0.007) and body mass Xndex (p<0.001) were found to be lower. ParkXnson’s dXsease 
was more frequent Xn the hXgh FIB-4 group (p=0.049). Recurrent falls were more frequent Xn 
the hXgh FIB-4 group (FXgure 1). The rates of dementXa, malnutrXtXon, and probable sarcopenXa 
were statXstXcally sXgnXfXcant wXthXn hXgh FIB-4 scores group (p<0.05). In logXstXc unXvarXate 
regressXon analysXs, a hXgh FIB-4 score was XdentXfXed as an Xndependent rXsk factor for falls 
(OR:1.52; 95% CI:1.07–2.15; p=0.017). In multXvarXable regressXon analysXs, hXgh FIB-4 score 
was sXgnXfXcantly affected by BMI, type 2 dXabetes mellXtus, and recurrent falls (OR:2.02; 
p<0.05)(FXgure 2). 

FOgure 1 
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FOgure 2 

 

ConclusOon: A recurrent falls was XdentXfXed as an Xndependent rXsk factor for hXgh fXbrosXs rXsk. 
Therefore, the patXents wXth hXgh FIB-4 scores, careful attentXon should be gXven to fall rXsk, and 
approprXate preventXve measures should be Xmplemented Xn gerXatrXc practXce. 

Keywords: comprehensXve gerXatrXc assessment, falls, gerXatrXc syndromes, FIB-4 score 
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Effects of Serotonin–Norepinephrine Reuptake Inhibitors on Gait 
and Balance Functions in Older Adults: Preliminary Results 

Eral İdXl1, Ahmet Turan Işık1 

1Department of Geriatrics, Faculty of Medicine, Dokuz Eylul University, Izmir, Turkey 

 

Introduction and Objective: Depression affects approximately one-third of older adults, 
which increases antidepressant use. In advanced age, antidepressants may cause adverse effects 
such as balance impairment, falls, and low gait speed. Since age-related increase in comorbidity 
burden, sarcopenia, and polypharmacy may also negatively affect gait and balance, determining 
safer antidepressant subgroups is clinically important. This study aimed to compare gait and 
balance functions between patients not using antidepressants and those using serotonin–
norepinephrine reuptake inhibitors (SNRIs). 

Materials and Methods: Records of patients who fXrst presented to the Department of 
Geriatrics at Dokuz Eylul University Hospital between January 2016 and December 2024 and 
underwent a Comprehensive Geriatric Assessment (CGA) were retrospectively reviewed. 
Patients with dementia or Parkinson’s disease were excluded. Depression was assessed with the 
Yesavage Geriatric Depression Scale, and gait–balance functions were evaluated with the 
Tinetti Gait and Balance Test and the 4-m Gait Speed Test. Propensity score matching (1:1) 
was performed using age, sex, hypertension, coronary artery disease, congestive heart failure, 
cerebrovascular disease, and diabetes mellitus; SNRI users were matched to patients not 
receiving antidepressants. Gait–balance outcomes, orthostatic hypotension frequency, and 
laboratory parameters were compared between groups.  

Results: Of the 1,675 patients, 35.0% had depression; among the 273 patients receiving 
antidepressants, 16.8% were receiving an SNRI. After matching, 64 patients (32 per group) 
remained. Mean age was 70.16 ± 6.89 years, and 84.4% were female; laboratory parameters 
and the frequency of orthostatic hypotension were similar between the groups. Mean total 
Tinetti score was 26.46 ± 2.35 in the SNRI group and 26.59 ± 2.99 in the non-antidepressant 
group, with no significant difference (p = 0.283). Low gait speed was observed in 7/32 (21.9%) 
SNRI users and 8/32 (25.0%) patients not receiving antidepressants; the difference was not 
statistically significant (p = 0.768). 

Conclusion: Given the high frequency of gait–balance impairment and falls in older adults and 
their substantial healthcare burden, SNRIs may be an appropriate option in older adults with 
depression. Given the retrospective design and the sample size, larger prospective studies are 
needed, including subgroup analyses by dose/duration and indications. 

Keywords: antidepressant, serotonin–norepinephrine reuptake inhibitors, gait speed, balance 
impairment 
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The Effect of Balneotherapy on Oxidative Stress Parameters in 
Elderly Individuals: A Secondary Analysis of a Randomized 

Controlled Trial 

Pınar Ellergezen1, Alev Alp2 

1Bursa Uludağ ÜnXversXtesX Tıp FakültesX TıbbX FarmakolojX AD 
2Bursa Uludağ ÜnXversXtesX Tıp FakültesX FXzXksel Tıp ve RehabXlXtasyon AD 

IntroductOon and AOm: AgXng Xs characterXzed not only by XmmunologXcal changes but also by 
Xncreased oxXdatXve stress and XmpaXred antXoxXdant defense. ThXs study aXmed to evaluate the 
effects of balneotherapy (BT) on oxXdatXve stress/antXoxXdant balance Xn elderly XndXvXduals and 
to XnvestXgate the relatXonshXp between these bXomarkers and functXonal parameters. 

MaterOals and Methods: Forty XndXvXduals aged ≥65 years, dXagnosed wXth osteoarthrXtXs and 
meetXng the crXterXa for XnflammagXng, were randomXzed Xnto BT (n=20) and control (n=20) 
groups. The BT group underwent 10 sessXons of full-body XmmersXon Xn 38°C thermomXneral 
water over 2 weeks (5 sessXons/week), whXle the control group contXnued a home-based exercXse 
program. Serum levels of reactXve oxygen specXes (ROS), superoxXde dXsmutase (SOD), 
glutathXone (GSH), and nXtrXc oxXde (NO) were assessed at baselXne and post-XnterventXon. In 
addXtXon, blood samples collected before and after the treatment perXod were analyzed for the 
mentXoned markers usXng the ELISA method. HandgrXp strength, gaXt speed, and waXst 
cXrcumference were also measured. 

FOndOngs: In the BT group, ROS levels sXgnXfXcantly decreased (p<0.05) and SOD actXvXty 
Xncreased (p<0.05). GSH levels showed a non-sXgnXfXcant upward trend, whereas NO levels 
remaXned unchanged. No sXgnXfXcant dXfferences were observed Xn the control group. CorrelatXon 
analyses revealed that ROS reductXon was more pronounced Xn XndXvXduals wXth lower gaXt 
speed, whXle SOD Xncrease was posXtXvely correlated wXth hXgher handgrXp strength. 
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FOgure 1 

 

FOgure 2 
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FOgure 3 

 

FOgure 4 
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FOgure 5 

 

Table 1. FunctXonal Parameters Assessed Before and After InterventXon 

  Parameter BT Pre BT Post  Control Pre Control Post 
1 HandgrXp 

strength (kg) 
18.2 20.4 18.0 18.1 

2 GaXt speed 
(m/s) 

0.78 0.89 0.77 0.78 

3 WaXst 
cXrcumference 
(cm) 

101.5 99.8 100.9 100.7 

 

ConclusOon: Balneotherapy may Xmprove oxXdatXve stress/antXoxXdant balance Xn elderly 
XndXvXduals by reducXng ROS and enhancXng SOD actXvXty. These fXndXngs suggest that BT 
could serve as a supportXve, non-pharmacologXcal strategy for healthy agXng. ThXs work 
represents a secondary analysXs of our prevXously publXshed trXal focusXng on SASP markers, 
now provXdXng novel XnsXghts Xnto oxXdatXve stress parameters. 

Keywords: AgXng, antXoxXdant, balneotherapy, oxXdatXve stress 
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Essential Tremor in Older Adults: A Focus on Geriatric 
Syndromes Beyond Motor Symptoms 

Zeynep KemXk1, DXlara Dönmez Güler1, PelXn Coşkun Tuncel1, Esra Ateş Bulut1 

1S.B.Ü Adana ŞehXr EğXtXm ve Araştırma HastanesX GerXatrX BXlXm Dalı 

IntroductOon and AOm: IntroductXon: EssentXal tremor (ET) Xs the most common movement 
dXsorder Xn older adults, yet Xts relatXonshXp wXth gerXatrXc syndromes remaXns less explored. 
ThXs study aXmed to XnvestXgate the prevalence of gerXatrXc syndromes Xn older adults wXth ET. 

MaterOals and Methods: MaterXals and Methods: A cross-sectXonal study was conducted wXth 
411 older adults, 47 of whom had ET. The demographXc characterXstXcs and comprehensXve 
gerXatrXc assessment (CGA) parameters—XncludXng handgrXp strength, BasXc and Instrumental 
ActXvXtXes of DaXly LXvXng (BADL, IADL) scores, and nutrXtXonal status (MNA-SF)—were 
recorded. The presence of varXous gerXatrXc syndromes, XncludXng falls, urXnary XncontXnence, 
fraXlty, sarcopenXa, and polypharmacy, was evaluated. 

FOndOngs: Results: PatXents Xn the ET group were sXgnXfXcantly older (p<0.01). The CGA 
showed that the ET group had sXgnXfXcantly lower handgrXp strength, BADL and IADL scores, 
and hXgher GDS scores (all p<0.05). The prevalence of gerXatrXc syndromes such as falls, urXnary 
XncontXnence, probable sarcopenXa, physXcal fraXlty, malnutrXtXon, polypharmacy, and dXastolXc 
orthostatXc hypotensXon was sXgnXfXcantly hXgher Xn the ET group. After multXvarXate analysXs 
adjustXng for age, ET was stXll sXgnXfXcantly assocXated wXth urXnary XncontXnence (OR: 2.132, 
95% CI: 1.141-3.987), malnutrXtXon (OR: 4.135, 95% CI: 1.708-10.014), fraXlty (OR: 2.502, 
95% CI: 1.185-5.282), and dXastolXc orthostatXc hypotensXon (OR: 5.540, 95% CI: 1.539-
19.937). 

ConclusOon: ConclusXon: Older adults wXth ET have a hXgher burden of gerXatrXc syndromes 
compared to those wXthout ET. These fXndXngs hXghlXght the Xmportance of a holXstXc approach 
Xn managXng ET to address functXonal XmpaXrments. 

Keywords: Tremor, GerXatrXc Assessment, GerXatrXc Syndromes 
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A Multicomponent Workshop Model Cultivating Social 
Connection and Psychosocial Well-Being in Older Adults with 

Mild Cognitive Impairment: İleriyaşatölyesi 

GülfXdan Tokgöz1, Ebru TekXn2, NXlay Arman3, BXlal KatXpoğlu4, SelXn Irmak5 

1BalXkesXr UnXversXty, Istanbul UnXversXty-Cerrahpaşa, Graduate School of EducatXon 
2BalkesXr UnXversXty, BalXkesXr–Pamukkale UnXversXty–Health ScXences InstXtute 

3Istanbul UnXversXty-Cerrahpaşa, Faculty of Health ScXences, Department of PhysXotherapy 
and RehabXlXtatXon 

4BalXkesXr Atatürk CXty HospXtal, Department of GerXatrXcs 
5Istanbul UnXversXty-Cerrahpaşa, Faculty of Health ScXences, Department of Gerontology 

IntroductOon and AOm: Older adults wXth mXld cognXtXve XmpaXrment (MCI) often face reduced 
socXal XnteractXon, lonelXness, and loss of engagement Xn meanXngful actXvXtXes. WhXle physXcal 
exercXse, creatXve actXvXtXes, and psychoeducatXon have shown XndXvXdual benefXts, few 
programs Xntegrate these components Xn a sXngle, communXty-based structure. Most 
XnterventXons focus on cognXtXve or physXcal outcomes, often overlookXng the socXal dXmensXon. 
To address thXs, we developed the “İlerXyaşatölyesX” program—a multXcomponent workshop 
model XncludXng physXcal actXvXty, art-based sessXons, and educatXonal modules. ThXs study 
focuses on Xts short-term socXal outcomes, XncludXng enjoyment, satXsfactXon, qualXty of lXfe, and 
connectedness. 

MaterOals and Methods: A sXngle-group, pre–post XnterventXon desXgn was used to evaluate 
the psychosocXal effects of the eXght-week “İlerXyaşatölyesX” program. Twenty-nXne older adults 
wXth MCI partXcXpated voluntarXly. SessXons, held once or twXce weekly (≈5 hours), were 
delXvered by a multXdXscXplXnary team. The XnterventXon Xncluded group-based physXcal actXvXtXes 
(e.g., musXc-assXsted exercXse, exergamXng, PXlates), creatXve workshops (e.g., callXgraphy, 
candle makXng, culXnary arts), and educatXonal sessXons (e.g., fall preventXon, caregXvXng 
support). PsychosocXal outcomes were assessed usXng CASP-19 (qualXty of lXfe), PACES-S 
(enjoyment), a semX-structured satXsfactXon questXonnaXre, and brXef post-sessXon XntervXews. 
QualXtatXve data were analyzed thematXcally and lexXcally usXng CATMA. 

FOndOngs: PartXcXpants reported hXgh enjoyment across all sessXons (PACES-S: 52.37–54.89). 
CASP-19 showed a posXtXve trend Xn qualXty of lXfe, though not statXstXcally sXgnXfXcant (p = 
.208). All partXcXpants expressed wXllXngness to rejoXn, and most reported tryXng new actXvXtXes 
and formXng new socXal connectXons. QualXtatXve analysXs revealed fXve key themes: emotXonal 
well-beXng, socXal engagement, perceXved health benefXts, lXfelong learnXng, and sustaXnabXlXty. 
LexXcal analysXs hXghlXghted frequently used words such as “lXfe,” “health,” “communXcatXon,” 
and “students.”  
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FOgure 1. Results of the partXcXpant satXsfactXon survey 

 

FOgure 2. The most commonly expressed words by partXcXpants durXng the XntervXews 

 

ConclusOon: The “İlerXyaşatölyesX” program, a multXcomponent communXty-based 
XnterventXon, demonstrated posXtXve short-term effects on socXal connectXon, enjoyment, and 
perceXved psychosocXal well-beXng Xn older adults wXth mXld cognXtXve XmpaXrment. HXgh levels 
of partXcXpatXon, satXsfactXon, and engagement across physXcal, creatXve, and educatXonal 
sessXons suggest that holXstXc, group-based approaches can foster meanXngful XnteractXon, 
emotXonal expressXon, and a sense of belongXng. These fXndXngs hXghlXght the Xmportance of 
XntegratXng socXal dXmensXons Xnto communXty programs aXmed at promotXng healthy agXng and 
cognXtXve resXlXence. 

Keywords: MXld CognXtXve ImpaXrment, DementXa, ExercXse, Art, GerXatrXcs 
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Effects of Cognitive Training and Resistance Exercise Training on 
Walking Parameters, Balance, and Fear of Falling in Older Adults 

Ilke Kara Oz1, NXhal Gelecek2, Emrullah Alkan3, Kubra Altunkalem Seydı4, Derya Kaya5, 
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4Department of GerXatrXc MedXcXne, MXnXstry of Health EdXrne Sultan Murat 1 State HospXtal, 
EdXrne 

5Department of GerXatrXc MedXcXne, Faculty of MedXcXne, Dokuz Eylul UnXversXty, IzmXr 
 
Background and aOm: Age-related declXnes Xn cognXtXve and physXcal functXon may reduce 
performance Xn functXonal actXvXtXes that requXre hXgh levels of cognXtXve control, such as 
walkXng and maXntaXnXng balance. These XmpaXrments may Xncrease the rXsk of adverse health 
outcomes, XncludXng falls, XnjurXes, and hospXtalXsatXon. Therefore, XnterventXons targetXng both 
cognXtXve and physXcal domaXns are essentXal Xn older adults. ThXs study aXmed to examXne the 
effects of a 12-week combXned cognXtXve traXnXng and resXstance exercXse programme on 
walkXng parameters, balance, mobXlXty, and fear of fallXng Xn nursXng home–dwellXng older 
adults. 

MaterOals and methods: ThXrty-sXx older adults (mean age: 77.5 ± 6.0 years) lXvXng Xn a nursXng 
home were Xncluded and allocated Xnto two groups. One group (n = 18) receXved cognXtXve 
traXnXng alone, whXle the other group (n = 18) receXved cognXtXve traXnXng combXned wXth 
resXstance exercXse traXnXng for 12 weeks. CognXtXve status was assessed usXng the MXnX-Mental 
State ExamXnatXon (MMSE). WalkXng parameters (walkXng speed, cadence, and step length) 
were evaluated. Balance were assessed usXng the TXmed Up and Go Test (TUG) and the TXnettX 
Performance-OrXented MobXlXty Assessment (POMA). Fear of fallXng was evaluated usXng the 
Fall ActXvXty Scale (FAS), and fall hXstory was recorded as the number of falls Xn the prevXous 
year. All assessments were conducted at baselXne and at the end of the XnterventXon. 

Results: Of the partXcXpants, 61% were women, and no sXgnXfXcant baselXne dXfferences were 
observed between groups Xn demographXc characterXstXcs or fall hXstory (p > 0.05). After the 12-
week XnterventXon, both groups demonstrated Xmprovements Xn walkXng speed and cadence. In 
the cognXtXve traXnXng group, these changes were modest (walkXng speed: +0.07 m/s; cadence: 
+3.5 steps/mXn; p = 0.041–0.072; d = 0.31–0.42). In contrast, the combXned cognXtXve and 
resXstance traXnXng group showed greater and statXstXcally sXgnXfXcant Xmprovements Xn walkXng 
speed (+0.15 m/s) and cadence (+6.9 steps/mXn; p = 0.004–0.019; d = 0.46–0.65). Fear of 
fallXng, as assessed by the Fall ActXvXty Scale, decreased sXgnXfXcantly Xn both groups, wXth a 
greater reductXon observed Xn the combXned traXnXng group (−3.1 poXnts; p = 0.012; r = 0.42) 
compared wXth the cognXtXve traXnXng group (−1.5 poXnts; p = 0.049; r = 0.30). A trend toward 
Xmprovement was observed Xn TXmed Up and Go performance (p = 0.055), whereas no 
sXgnXfXcant changes were detected Xn TXnettX (POMA) or MMSE scores Xn eXther group (p > 
0.05). Between-group analyses revealed Xmprovements Xn walkXng speed (p = 0.050; r = 0.33) 
and greater reductXons Xn fear of fallXng (p = 0.039; r = 0.34) Xn the combXned traXnXng group. 
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ConclusOon: The results of thXs study XndXcate that a 12-week cognXtXve traXnXng programme 
leads to posXtXve changes Xn walkXng parameters and fear of fallXng Xn older adults. When 
combXned wXth resXstance exercXse traXnXng, these changes become more pronounced and 
clXnXcally meanXngful. CombXned traXnXng Xn gerXatrXc rehabXlXtatXon may therefore provXde a 
more effectXve approach for XmprovXng physXcal and psychosocXal outcomes. 

Keywords: Older adults; exercXse; walkXng; balance; fear of fallXng 
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Primary Hyperaldosteronism Can Also Be Normotensive 

Ela Güven Avcı1, Hasret DemXrel2, Muammer Avcı3 

1Department of GerXatrXcs, Internal MedXcXne, Süleyman DemXrel UnXversXty Faculty of 
MedXcXne, Çünür, Isparta. OrcXd: 0009-0009-0310-7149 (drelaguvenavcX@gmaXl.com) 

2Department of GerXatrXcs, Internal MedXcXne, Süleyman DemXrel UnXversXty Faculty of 
MedXcXne, Çünür, Isparta. https://orcXd.org/0000-0002-5548-3797 

3Nephrology ClXnXc, Isparta CXty HospXtal, Isparta. OrcXd: 0000-0001-6539-4061 

Introduction: Primary hyperaldosteronism is characterized by hypertension, hypokalemia, and 
metabolic alkalosis. Elevated blood pressure is accompanied by increased aldosterone, 
suppressed renin, and an elevated plasma aldosterone/renin ratio. Normotensive, normokalemic 
forms of primary aldosteronism have been reported rarely. Here, we want to report a case of 
primary hyperaldosteronism with a normotensive course. 

Case: A 94-year-old female presented with complaints of decreased oral intake, fatigue, and 
constipation for 3 days. She has history of type 2 diabetes mellitus and has any medication use. 
Her blood pressure was 100/60 mmHg, pulse: 68 beats/min, lung sounds were normal, the 
abdomen was distended, and bowel sounds were decreased. Laboratory results showed Na: 161 
mmol/L, K: 2,9 mmol/L, Mg: 1,99 mg/dL, BUN: 63 mg/dL, and Cr: 1,1 mg/dL. She was 
admitted to the nephrology clinic with a preliminary diagnosis of hypovolemic hypernatremia 
and prerenal acute renal failure. Isotonic NaCl 0.9% + dextrose 5% + 0.45% NaCl were 
prescribed and intravenous potassium replacement placed. After these interventions sodium, 
BUN and kreatinin were return the normal ranges respectly Na: 140 mmol/L, BUN: 11 mg/dL, 
and Cr: 0,4 mg/dL decreased. Blood gas was pH: 7.46, HCO3: 26.5 mmol/mL, pCO2: 38. 
Despite potassium replacement, potassium did not increase by more than 3,4 mmol/L, so the 
potassium/creatinine ratio measured in spot urine was 106 mmol/gram. The patient was 
evaluated to have renal potassium loss and underwent aggressive potassium replacement. After 
potassium was 4,2 mmol/L, plasma renin activity, aldosterone, ACTH, and cortisol blood levels 
were measured twicely. The results were as follows Renin: <0.1 ng/ml/h, Aldosterone: 30 
pg/ml, aldosterone/renin ratio: 300, ACTH: 22 ng/L, Cortisol: 17 µ/dl, and Renin: 0,29 ng/ml/h, 
Aldosterone: 20 pg/ml, aldosterone/renin ratio: 68.9, ACTH: 24 ng/L, Cortisol: 19 µ/dl, 
respectively. Because the values encourage primary hyperaldosteronism, then an upper 
abdominal MRI was performed. The right adrenal gland was normal, and there was a 37x22 
mm lesion compatible with an adrenal adenoma in the left adrenal gland. The patient was 
evaluated by the endocrinology and metabolism clinics and diagnosed with primary 
hyperaldosterinism was prescribed spirinolactone 1 x 100 mg. After the replacement therapy 
was discontinued, the potassium level decreased to 3,7 mmol/L and potassium level returned to 
the normal range after spironolactone. On the other hand, the patient's treatment-resistant 
constipation also resolved after potassium level returned to the normal range, 

ConclusOon: PrXmary hyperaldosteronXsm Xs often accompanXed by hypertensXon, hypokalemXa, 
and metabolXc alkalosXs. ThXs patXent who had no medXcatXons lXke dXuretXc or antXhypertensXve 
drugs was euvolemXc and normotensXon. Supressed renXn and elevated hXgh aldosterone and 
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aldosterone-renXn actXvXty ratXo support prXmary hyperaldosteronXsm. Here we want to 
emphasXze that prXmer hyperaldosteronXzm can be present wXth normotensXon.  
NormotensXve prXmary hyperaldosternoXzm has been reported Xn the lXterature but they are all at 
the case reports level. Therefore, well-desXgned, large studXes are needed. 

Keywords: HypokalemXa, MetabolXc AlkalosXs, NormotensXve PrXmary HyperaldosteronXsm, 
PrXmary AldosteronXsm 
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Evaluation of Fall-Related Parameters in Patients with 
Synucleinopathy 

Tuğçe Yüksel Karslı1 ,  Mehmet Selman Öntan1 

1Dokuz Eylul UnXversXty HospXtal, Department of GerXatrXcs 

 

AOm 
Falls are common Xn synucleXnopathXes and may lead to loss of patXent Xndependence. The aXm 
of thXs study Xs to evaluate the clXnXcal parameters assocXated wXth falls Xn patXents beXng 
followed up wXth a dXagnosXs of synucleXnopathy. 

MaterOals and Methods 

ThXs retrospectXve cross-sectXonal study Xncluded 153 patXents who were beXng followed Xn a 
gerXatrXcs outpatXent clXnXc wXth a dXagnosXs of synucleXnopathy. DemographXc data and detaXled 
comprehensXve gerXatrXc assessment parameters of the patXents were recorded. HXstory of falls 
was evaluated Xn two groups as “falls present” and “no falls”. VarXables were examXned usXng 
the Kolmogorov–SmXrnov test to determXne whether they showed a normal dXstrXbutXon. 
DescrXptXve analyses were presented as means and standard devXatXons. ContXnuous varXables 
wXth normal dXstrXbutXon were analyzed usXng the Xndependent samples t-test, whereas non-
normally dXstrXbuted varXables were analyzed usXng the Mann–WhXtney U test. DXfferences 
between categorXcal varXables were evaluated usXng Pearson’s chX-square test. LogXstXc 
regressXon analysXs was performed to XdentXfy factors that may affect falls, and a model adjusted 
for age, RBD (REM sleep behavXor dXsorder), and sarcopenXa was constructed. A p-value of 
<0.05 was consXdered statXstXcally sXgnXfXcant. 

Results 
The mean age of the 153 patXents Xncluded Xn the study was 78.1 ± 6.9 years, and 56.9% were 
female. A hXstory of falls was present Xn 54.9% of the partXcXpants. In patXents wXth a hXstory of 
falls, the frequencXes of urXnary XncontXnence (65.1% vs. 40.6%, p=0.003), REM sleep behavXor 
dXsorder (RBD; 73.8% vs. 57.4%, p=0.033), and sarcopenXa (23.2% vs. 9.3%, p=0.048) were 
hXgher (Table 1). After adjustment for age, RBD, and sarcopenXa, urXnary XncontXnence was 
found to be assocXated wXth falls (p=0.019) (Table 2). 

ConclusOon 
In our study, falls Xn patXents wXth synucleXnopathy were shown to be assocXated wXth urXnary 
XncontXnence. Therefore, urXnary XncontXnence should be specXfXcally XnquXred about Xn the 
evaluatXon of patXents wXth synucleXnopathy. Measures should be taken to reduce and elXmXnate 
the frequency of urXnary XncontXnence, and Xts assocXatXon wXth falls should be kept Xn mXnd. 

In synucleXnopathXes, the frequency of gaXt and balance dXsorders Xncreases as a result of 
parkXnsonXsm and autonomXc dysfunctXon. Falls, whXch may occur as a consequence of gaXt and 
balance XmpaXrments, can lead to serXous XnjurXes and loss of Xndependence Xn actXvXtXes of daXly 
lXvXng. In synucleXnopathXes such as DementXa wXth Lewy BodXes and ParkXnson’s dXsease, for 
whXch no curatXve treatment exXsts, approaches aXmed at maXntaXnXng the patXent’s Xndependence 
are of great Xmportance. AxXal features such as gaXt and balance dXsturbances may respond less 
favorably to dopamXnergXc therapy. Therefore, Xt Xs necessary to XdentXfy factors assocXated wXth 
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falls and to develop preventXve strategXes. UrXnary XncontXnence emerges as a condXtXon 
assocXated wXth falls Xn patXents wXth synucleXnopathy. 

 

Table 1. ComparXson of demographXc, clXnXcal, and cognXtXve characterXstXcs between 
synucleXnopathy patXents wXth and wXthout a hXstory of falls 

* Mean ± SD; † p<0.05 

CDR: ClXnXcal DementXa RatXng Scale; OH: OrthostatXc HypotensXon; POMA: Performance-
OrXented MobXlXty Assessment (TXnettX); RBD: REM Sleep BehavXor DXsorder; TUG: TXmed 
Up and Go Test; stroke: Cerebrovascular Event; UI: UrXnary IncontXnence 

 No Falls    
n:69 

Falls Present 
n:84 

p 

DemographOc Data 
Age (years)* 76.6 ± 7.4 79.4 ± 6.3 0.014 † 
Years of educatOon* 6.7 ± 4.8 5.8 ± 4.0 0.200 
Female sex % 52.2  60.7  0.289 
CognOtOve and FunctOonal Assessments 
CDR % CDR 0  6.9 10.1 0.053 

CDR 0.5 25.9 7.6 
CDR 1 29.3 41.8 
CDR 2 29.3 29.1 
CDR 3 8.6 11.4 

POMA * 22.2 ± 5.7 20.0 ± 7.5 0.068 
TUG * 17.3 ± 8.2 21.6 ± 15.6 0.082 
DetaOled GerOatrOc Assessment Parameters 
UrOnary OncontOnence(UI) % 40.6  65.1  0.003 † 
RBD % 57.4  73.8  0.033 † 
NocturOa % 72.7  80.5  0.265 
PaOn % 31.3  46.3  0.063 
ConstOpatOon% 31.3  41.5  0.203 
HypertensOon% 68.1  58.3  0.213 
Coronary artery dOsease % 17.4  26.2  0.193 
Heart faOlure % 4.3  8.3  0.657 
ThyroOd dOsease % 11.6  14.3  0.623 
Stroke %  4.3  9.5 0.217 
DOabetes mellOtus % 27.5  33.3  0.439 
HyperlOpOdemOa % 17.6  19.0  0.825 
DepressOon % 43.1  45.2  0.792 
SupOne hypertensOon % 42.0  50.0 0.325 
OrthostatOc hypotensOon (OH) % 39.1 44 0.540 
Delayed orthostatOc hypotensOon 
% 

7.1  18.6 0.062 

Polypharmacy % 67.6  76.8  0.209 
FraOlty %  54.2  62.1 0.411 
SarcopenOa % 9.3  23.2  0.048 † 
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Table 2. LogXstXc regressXon analysXs of Xndependent varXables assocXated wXth falls Xn patXents 
wXth synucleXnopathy 
 

OR CI p 
UrOnary OncontOnence(UI) 2.636 1.172-5.933 0.019 

 

Adjusted varXables: RBD, sarcopenXa, age. 

CI: ConfXdence Interval; OR: Odds RatXo 
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Relationship Between Falls and Osteoporosis in Older Adults and 
Independent Determinants: A Single-Center Retrospective Study 

ElXf Ersen Kural¹ , Fatma Sena Dost¹ 

¹Dokuz Eylül UnXversXty Faculty of MedXcXne, Department of Internal MedXcXne, DXvXsXon of 
GerXatrXcs, IzmXr, TürkXye 

IntroductOon and AOm 

Falls are a sXgnXfXcant cause of morbXdXty and mortalXty among older adults. Although the 
multXfactorXal nature of fall rXsk Xs well known, studXes evaluatXng osteoporosXs, fraXlty and other 
gerXatrXc syndromes together Xn an Xntegrated approach remaXn lXmXted. ThXs study aXmed to 
examXne factors XnfluencXng fall rXsk Xn gerXatrXc patXents and to evaluate the role of femoral 
bone loss Xn thXs rXsk. 

MaterOals and Methods 

PatXents who presented to the GerXatrXcs OutpatXent ClXnXc between January 2013 and December 
2022, had fall hXstory assessed and DEXA data avaXlable, were retrospectXvely evaluated. 
PatXents were grouped accordXng to fall hXstory. DemographXc characterXstXcs, presence of 
osteoporosXs, DEXA results, hXstory of osteoporotXc fracture, comorbXdXtXes, medXcatXon use, 
laboratory parameters, and detaXled gerXatrXc evaluatXon results were recorded. Group 
comparXsons were performed usXng Xndependent samples t-test, Mann–WhXtney U, and chX-
square tests. Independent predXctors assocXated wXth falls were determXned usXng stepwXse 
backward logXstXc regressXon analysXs. 

Results 

In XndXvXduals wXth a hXstory of fallXng, dementXa prevalence (45.1% vs. 32.6%; p=0.019) and 
mean medXcatXon count (6.05 vs. 5.34; p=0.039) were sXgnXfXcantly hXgher than those wXthout 
falls. Lawton IADL (p=0.001), Barthel ADL (p<0.001) and POMA balance-gaXt scores 
(p<0.001) were sXgnXfXcantly lower Xn the fall group. FraXlty prevalence was hXgher among 
fallers (59.8% vs. 37.4%; p<0.001). MalnutrXtXon/malnutrXtXon rXsk was also more frequent 
(35.5% vs. 24.1%; p=0.030). OsteoporotXc fracture prevalence was sXgnXfXcantly hXgher Xn the 
fall group (37.3% vs. 24.9%; p=0.014). Isolated femur osteoporosXs was more common Xn 
fallers (12.4% vs. 6.1%; p=0.043), whXle lumbar osteoporosXs showed no sXgnXfXcant group 
dXfference. MultXvarXate analysXs XdentXfXed fraXlty (OR=2.63; 95% CI=1.60–4.33; p<0.01), 
prevXous fracture hXstory (OR=2.25; 95% CI=1.27–3.98; p=0.005), Xsolated femur osteoporosXs 
(OR=2.93; 95% CI=1.11–7.76; p=0.030), and femur total T-score (OR=1.39; 95% CI=1.05–
1.84; p=0.021) as Xndependent factors assocXated wXth falls. 
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Table 1. ComparXson of Groups by Fall Status 

VarOable Control Fall p 
Female sex, n (%) 134 (74.0) 120 (78.4) 0.348 
Age (years) 76.0 ± 6.6 77.1 ± 7.3 0.137 
EducatOon 
duratOon (years) 

7.16 ± 4.53 6.66 ± 4.42 0.336 

Charlson 
ComorbOdOty 
Index 

1.10 ± 1.44 1.95 ± 1.51 0.011 

BMI (kg/m²) 27.4 ± 4.67 28.4 ± 4.78 0.100 
ObesOty, n (%) 37 (31.1) 36 (34.6) 0.576 
DOabetes mellOtus, 
n (%) 

43 (23.8) 46 (30.1) 0.194 

OsteoarthrOtOs, n 
(%) 

59 (34.1) 41 (29.5) 0.386 

CVA hOstory, n (%) 12 (6.6) 9 (5.9) 0.779 
DementOa, n (%) 59 (32.6) 69 (45.1) 0.019 
MedOcatOon count 5.34 ± 3.02 6.05 ± 3.22 0.039 
AntOpsychotOc use, 
n (%) 

22 (12.2) 22 (14.4) 0.549 

AntOdepressant 
use, n (%) 

79 (43.6) 73 (47.7) 0.457 

HemoglobOn (g/dL) 12.62 ± 1.43 12.37 ± 1.45 0.106 
Glucose (mg/dL) 115.2 ± 48.1 116.1 ± 52.9 0.864 
TSH (µIU/mL) 1.93 ± 1.86 2.06 ± 3.96 0.697 
VOtamOn D (ng/mL) 21.8 ± 9.35 22.2 ± 10.9 0.785 
MDRD-eGFR 
(mL/mOn/1.73m²) 

71.5 ± 18.8 69.2 ± 20.6 0.283 

VOtamOn B12 
(pg/mL) 

361 ± 218.8 403 ± 246.1 0.105 

Corrected calcOum 
(mg/dL) 

9.26 ± 1.18 9.37 ± 0.90 0.368 

OrthostatOc 
hypotensOon, n (%) 

27 (15.0) 25 (16.3) 0.882 

LAWTON (IADL) 16.1 ± 6.47 13.3 ± 7.76 0.001 
Barthel (ADL) 95 (85–100) 85 (65–100) 0.001 
POMA (balance + 
gaOt) 

24.5 ± 5.17 21.5 ± 6.90 <0.001 

FraOlty, n (%) 61 (37.4) 79 (59.8) <0.001 
MalnutrOtOon or 
rOsk (%) 

39 (24.1) 50 (35.5) 0.030 

Low walkOng 
speed, n (%) 

34 (32.4) 51 (55.4) 0.005 

Low grOp strength, 
n (%) 

40 (22.1) 60 (37.7) 0.027 
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Table 2. ComparXson of OsteoporosXs by Fall Status 

VarOable No Fall (n=181) Fall (n=153) p 
Lumbar L2-L4 T-
score 

-1.56 ± 1.55 -1.41 ± 1.49 0.383 

Femur total T-
score 

-1.59 ± 1.06 -1.58 ± 1.08 0.962 

OsteoporotOc 
fracture hOstory, n 
(%) 

45 (24.9) 57 (37.3) 0.014 

OsteoporosOs, % 47 58.8 0.031 
Isolated femur 
osteoporosOs, % 

6.1 12.4 0.043 

Isolated lumbar 
osteoporosOs, % 

18.8 16.3 0.569 

Lumbar + femur 
osteoporosOs, % 

13.3 9.8 0.327 

 

Table 3. Factors AssocXated wXth Falls 

Reference 
(Control) 

OR 95% CI p 

FraOlty 2.626 1.595–4.326 <0.01 
Isolated femur 
osteoporosOs 

2.934 1.108–7.764 0.030 

Fracture hOstory 2.253 1.274–3.984 0.005 
Femur T-score 1.392 1.052–1.841 0.021 

 

ConclusOon 

Falls Xn older adults are assocXated wXth dementXa, hXgher medXcatXon count, functXonal 
dependence, fraXlty and malnutrXtXon. However, multXvarXate analysXs XdentXfXed fraXlty, prevXous 
fracture hXstory, Xsolated femur osteoporosXs and lower femur total T-score as Xndependent rXsk 
factors. ProspectXve studXes are needed to valXdate causalXty. 

Keywords 

Falls, GerXatrXc Syndromes, FraXlty, OsteoporosXs  
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