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Introduction

Falls represent a major public health concern, as well as a 
geriatric syndrome, with incidence increasing significantly with 
advancing age (1). Approximately one-third of older adults 
experience at least one fall per year (2). Falls may not only lead 
to fractures, prolonged hospital stays, increased healthcare 
costs, a marked decline in functional independence, and a 
reduced quality of life (3,4) but are also associated with mortality 
in the geriatric population (1). Given these life-threatening 
complications, identifying conditions associated with fall risk is 
crucial for implementing effective preventive and therapeutic 
strategies in geriatric care.

Falls among older adults are associated with numerous 
physiological, behavioral, and environmental factors, as well as 
age-related changes. Furthermore, a multitude of risk factors are 
detected for falls, such as a previous history of falls, sarcopenia, 
balance/gait impairment, polypharmacy, vision impairment, 
and dementia (5). Additionally, primitive reflexes (PRs), which 
were inhibited during the first year of life as the cerebral cortex 
matures and takes control of postural reactions, may re-emerge 
with advancing age (6,7). The re-emergence of PRs generally 
suggests a loss of cortical inhibition (7). While isolated reflexes, 
such as the palmomental reflex (PMR), may occasionally be 
observed in healthy individuals as a sign of physiological aging, 
the presence of numerous or strong reflexes—particularly the 
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grasp reflex—is significantly associated with advanced dementia 
and brain pathology (7-11). The re-emergence of these reflexes 
in conditions of impaired cortical integrity may be suggestive 
of a decline in the ability to process environmental hazards or 
maintain balance during complex movements (12), which, in 
turn, raises the question of whether PRs could be related to falls.

Consequently, this study aimed to investigate the relationship 
between specific PRs—the palmomental, snout, glabellar, and 
grasp reflexes—and falls among older adults.

Materials and Methods 

Study Design and Participants

This retrospective cross-sectional study was conducted at the 
geriatrics outpatient clinic. The inclusion criteria were age ≥60 
years and availability of complete medical records. Patients 
with a pre-existing diagnosis of dementia (major neurocognitive 
disorder according to the diagnostic and statistical manual of 
mental disorders (13) were excluded. Patients with Parkinson’s 
disease, Parkinson-plus syndromes, a history of stroke, 
malignancy, or acute illness (e.g., acute cerebrovascular events, 
sepsis, acute coronary syndrome, or organ failure) were also 
excluded. The final study population consisted of 668 older 
adult patients who met these criteria. Ethical approval was 
obtained from the Dokuz Eylül University Non-Interventional 
Research Ethics Committee (approval no: 2025/45-09, date: 
29.12.2025). Written informed consent was waived due to the 
study’s retrospective design.

Data Collection

Demographic, clinical, and laboratory data were extracted 
from patients’ medical records. Recorded demographic and 
clinical variables included age, sex, number of medications, 
and the presence of specific clinical conditions such as 
urinary incontinence. Comorbidity burden was quantified 
using the Charlson Comorbidity Index (CCI) (14). Medication 
history was reviewed specifically for use of antihypertensives, 
antidiabetics, antidepressants, and antipsychotics. Routine 
laboratory parameters, including hemoglobin, vitamin B12, 
thyroid-stimulating hormone, 25-hydroxyvitamin D levels, and 
estimated glomerular filtration rate (eGFR), were extracted from 
the patients’ files. A patient was categorized into the “fallers” 
group if they had a documented history of at least one fall, 
an individual coming to rest at a level lower than their current 
position without the application of any external force, within the 
past 12 months (15).

Assessment of Primitive Reflexes

Stimulation of the thenar eminence was utilized to elicit the 
PMR, with a positive reaction indicated by the twitching of the 
ipsilateral mentalis muscle (16). The snout reflex was assessed 

by tapping the closed lips at the midline; lip puckering or 
protrusion was considered positive (17). The glabellar reflex was 
tested by repetitive tapping of the glabella; persistent, non-
habituating blinking was accepted as positive (18). The grasp 
reflex was provoked by stroking the palm, and involuntary finger 
flexion was recorded as a positive response (17). All primitive 
reflex examinations were performed by a single senior clinician.

Statistical Analysis

Data analysis was performed using Statistical Package for 
Social Sciences version 25.0 (IBM Corp., Armonk, NY, USA). 
The normality of continuous variables was assessed using the 
Kolmogorov-Smirnov test. Descriptive statistics are presented 
as mean ± standard deviation for continuous variables and as 
percentages (%) for categorical variables. Group comparisons 
(fallers vs. non-fallers) were conducted using the Independent 
Samples t-test or the Mann-Whitney U test for continuous 
variables, depending on their distribution. Categorical variables 
were compared using the chi-square test. Variables that differed 
significantly between non-fallers and fallers (age, sex, years of 
education, CCI, number of medications, hemoglobin, eGFR, 
antidiabetic and antidepressant use, urinary incontinence, and 
each of PMR, snout reflex, and glabellar reflex) were included 
in a model to identify independent predictors of falls. Logistic 
regression analysis was performed using a stepwise backward 
selection procedure. Statistical significance was set at p < 0.05. 
Model adequacy and explanatory power for each independent 
primitive reflex model were evaluated using the Hosmer-
Lemeshow goodness-of-fit test, Cox & Snell R2, and Nagelkerke 
R2 statistics.

Results
A total of 668 participants were included in the study. Of these, 
427 (63.9%) reported no history of falls, while 241 (36.1%) 
reported at least one fall.

As shown in Table 1, participants in the fallers group were 
significantly older (75.85 ± 7.92) than those in the non-fallers 
group (73.22 ± 7.85; p < 0.001). The frequency of female 
participants was significantly higher among fallers than among 
non-fallers (76.8% vs. 60.2%, p < 0.001). Additionally, the fallers 
group had significantly fewer years of education compared to 
the non-fallers group (7.91 ± 4.65 vs. 8.77 ± 4.65; p = 0.030). 
Regarding clinical characteristics, the fallers group had a higher 
CCI (p = 0.030) and a significantly higher number of medications 
(5.32 ± 3.35 vs. 4.11 ± 3.06, p < 0.001). Laboratory parameters 
showed that fallers had significantly lower hemoglobin  
(p < 0.001) and eGFR (p = 0.040) levels. Additionally, the use 
of antidiabetics (p = 0.029) and antidepressants (p < 0.001) 
was significantly more frequent among fallers. The prevalence 
of urinary incontinence was notably higher in those who fell 
(57.2% vs. 41.4%, p < 0.001). Furthermore, PRs, including the 
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PMR (31.1% vs. 18.5%, p < 0.001), snout reflex (12.8% vs. 7.2%, p 
= 0.020), and glabellar reflex (12.3% vs. 6.9%, p = 0.020), were 
significantly more common in the fallers’ group.

To evaluate the independent predictive value of PRs for fall risk, 
binary logistic regression analyses using a backward elimination 
approach were conducted. The final model for the PMR, selected 
at step 6, demonstrated adequate goodness-of-fit (Hosmer-
Lemeshow χ2 = 12.022, p = 0.150) and descriptive strength, 
as indicated by a Cox & Snell R2 of 0.115 and a Nagelkerke R2 
of 0.150. In this final step, the presence of the PMR remained 
a statistically significant independent predictor of increased 
fall risk [odds ratio (OR) = 1.877; 95% confidence interval (CI): 

1.162-3.033; p = 0.010] (Table 2). Similarly, the model assessing 
the glabellar reflex completed its estimation at step 8. In the 
final adjusted model, the glabellar reflex was identified as a 
significant independent risk factor, and its presence more than 
doubled the odds of falling (OR = 2.363; 95% CI: 1.130–4.943; p 
= 0.022) (Table 3). Model summary statistics yielded a Cox & Snell 
R2 of 0.100 and a Nagelkerke R2 of 0.138; however, the Hosmer-
Lemeshow test indicated a suboptimal overall model fit at this 
step (χ2 = 18.012, p = 0.021). Conversely, stepwise regression for 
the snout reflex, which was finalized at step 7, did not identify 
the reflex as a significant independent predictor. Prior to its 
exclusion at step 6, the step 5 model demonstrated adequate fit 

Table 1. Characteristics of participants according to fall status.

Non-fallers (n = 427) Fallers (n = 241) p**

Age, years* 73.22 ± 7.85 75.85 ± 7.92 <0.001

Female sex (%) 60.2 76.8 <0.001

Education years* 8.77 ± 4.65 7.91 ± 4.65 0.030

Charlson Comorbidity Index* 3.93 ± 1.78 4.18 ± 1.71 0.030

Number of medications* 4.11 ± 3.06 5.32 ± 3.35 <0.001

Hemoglobin, g/dL* 13.08 ± 1.61 12.36 ± 1.56 <0.001

eGFR, mL/min/1.73 m2* 76.09 ± 17.83 72.71 ± 19.53 0.040

Vitamin B12 pg/mL* 379.88 ± 291.02 391.07 ± 295.44 0.797

TSH mIU/L* 2.11 ± 2.34 2.00 ± 3.68 0.338

25-hydroxy vitamin D ng/mL* 23.49 ± 29.68 23.90 ± 14.25 0.163

Antidiabetic use (%) 24.9 32.8 0.029

Antihypertensive use (%) 67.1 71.8 0.213

Antidepressant use (%) 24.2 40.7 <0.001

Antipsychotic use (%) 4.0 7.5 0.054

Urinary incontinence (%) 41.4 57.2 <0.001

Palmomental reflex (%) 18.5 31.1 <0.001

Snout reflex (%) 7.2 12.8 0.020

Glabellar reflex (%) 6.9 12.3 0.020

Grasp reflex (%) 6 9.4 0.104

* Mean ± SD.
**Statistically significant p-values (p < 0.05) are shown in bold characters.
eGFR: Estimated glomerular filtration rate, SD: Standard deviation, TSH: Thyroid-stimulating hormone.

Table 2. Adjusted logistic regression model for palmomental reflex and fall risk.

OR 95% CI p*

Palmomental reflex 1.877 1.162-3.033 0.010

Sex 1.700 1.077-2.686 0.023

Hemoglobin 0.837 0.729-0.960 0.011

Urinary Incontinence 1.434 0.955-2.152 0.082

Antidepressant usage 1.600 1.033-2.478 0.035

Number of medications 1.095 1.024-1.170 0.008

*Statistically significant p-values (p < 0.05) are shown in bold characters.
Multivariate logistic regression analysis was performed to identify independent predictors of falls (age, female sex, education years, Charlson Comorbidity Index, number of 
medications, hemoglobin, eGFR, antidiabetic and antidepressant, urinary incontinence and palmomental reflex).
CI: Confidence interval, OR: Odds ratio, eGFR: Estimated glomerular filtration rate.
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(Hosmer-Lemeshow χ2 = 14.146, p = 0.078), with a Cox & Snell 
R2 of 0.109 and a Nagelkerke R2 of 0.150. At this pre-exclusion 
stage, the adjusted effect of the snout reflex was not statistically 
significant (OR = 1.578; 95% CI: 0.788-3.160; p = 0.198), leading 
to its subsequent removal from the final equation.

Discussion
This retrospective, cross-sectional study demonstrates that the 
PMR and the glabellar reflex are associated with falls in older 
adults without neurodegenerative disease. Accordingly, the re-
emergence of these PRs may suggest a subclinical compromise 
in postural control in this demographic.

Re-emergence of PRs, brainstem-regulated movements, may 
indicate the onset of neurodegenerative processes and dementia; 
however, they can also be observed in cognitively healthy 
individuals, signaling processes beyond cognitive impairment 
(7). It is widely acknowledged that the frontal regions regulate 
balance by planning body movements and postural responses, 
particularly in variable conditions that require conscious 
movement control (19). Accordingly, a recent study has reported 
that lesions in the frontal white matter are associated with 
poorer balance, slower gait speed, and a higher risk of falling 
(20). Moreover, modifiable lifestyle factors, particularly physical 
activity, may prevent not only the re-emergence of PRs but also 
falls (21,22). Among all PRs, of which re-emergence frequency 
increases with age, the PMR is one of the earliest to appear 
and the most prevalent, observed even in cognitively intact 
individuals (23-26). The presence of the PMR may predict the 
insidious onset of a neurodegenerative process. For example, 
a positive PMR has been reported to show reduced functional 
connectivity in frontal regions even without structural atrophy in 
patients with Alzheimer’s disease (AD) (27). Accordingly, in a case-
control study, Gabelle et al. (28) suggested that the PMR could 
be an early clinical sign of AD due to the likely frontal amyloid 
load at an early stage of the disease. Crucially, this underlying 
disruption in frontal networks is accompanied by impaired 
motor control mechanisms, which directly increase the risk of 
falling (20,25,29). Consistent with this pathophysiological link, 
Tinetti et al. (30) demonstrated an association between PMR 
and falls in 336 community-dwelling patients aged 75 years 

or over. Consistent with these findings, PMR was also the most 
prevalent PR among patients with falls in our study population. 
Furthermore, the study demonstrated that PMR and the 
glabellar reflex could be independent predictors of falls in older 
individuals. The glabellar reflex, which is considered a frontal 
release sign reflecting frontal lobe and executive dysfunction, as 
in the PMR, tends to re-emerge later than PMR and has increased 
prevalence in dementia and extrapyramidal syndromes (9,31). 
The frequency is particularly higher than that of the PMR in 
conditions affecting the extrapyramidal system (32). Considering 
that the risk of falls is increased in extrapyramidal system 
disorders, particularly due to postural instability and gait 
disturbances (33), evidence linking the glabellar reflex to falls is 
limited, unlike that for the PMR (30).

The study found between falls and the grasp reflex. In regression 
analysis, the relationship between the snout reflex and falls was 
no longer statistically significant. While the grasp reflex is the 
most strongly linked to frontal lobe dysfunction and cognitive 
decline, the snout reflex is the most commonly observed PR in 
patients with dementia (7,25). Accordingly, excluding patients 
diagnosed with dementia from the study may have prevented 
the examination of the relationship between falls and these 
reflexes.

To the best of our knowledge, this is one of the first studies to 
demonstrate that the re-emergence of PRs, PMR and the glabellar 
reflex, is independently associated with falls in older patients 
without previously diagnosed neurodegeneration. A major 
strength of this study is its large sample size and the specific 
exclusion of patients with pre-existing dementia, Parkinson’s 
disease, Parkinson-plus syndromes, and cerebrovascular disease. 
Furthermore, our regression model was comprehensively 
adjusted for significant confounding factors.

Study Limitations

Our study has several limitations. First, its retrospective cross-
sectional design precludes establishing a definitive causal 
relationship between the PRs and falls. Second, the history of falls 
was obtained from patient recall over the previous 12 months and 
from medical documentation, both of which inherently carry the 
risk of recall bias or underreporting. Third, although patients with 

Table 3. Adjusted logistic regression model for glabellar reflex and fall risk.

OR 95% CI p*

Glabellar reflex 2.363 1.130-4.943 0.022

Sex 1.862 1.173-2.956 0.008

Hemoglobin 0.848 0.737-0.974 0.020

Number of medications 1.143 1.069-1.223 <0.001

*Statistically significant p-values (p < 0.05) are shown in bold characters.
Multivariate logistic regression analysis was performed to identify independent predictors of falls (age, female sex, education years, Charlson Comorbidity Index, number of 
medications, hemoglobin, eGFR, antidiabetic and antidepressant, urinary incontinence and glabellar reflex).
CI: Confidence interval, OR: Odds ratio, eGFR: Estimated glomerular filtration rate.
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dementia and neurodegenerative diseases were excluded, data on 
other important fall-related variables—such as frailty status, gait 
speed, balance performance, sarcopenia, and objective cognitive 
assessments (2,34)—were unavailable in our dataset, as the re-
emergence of PRs may partly reflects underlying subclinical frailty 
or motor impairment. Lastly, the single-center nature of this study 
may restrict the generalizability of our findings.

Conclusion
This study demonstrated that both the PMR and the glabellar 
reflex are associated with falls in older adults without 
neurodegenerative disease. Our findings suggest that these PRs 
may serve as clinical indicators of compromised executive control 
of gait and postural stability. Moreover, PR evaluation may be 
used as a simple, low-cost bedside tool for fall risk stratification 
in geriatric practice. However, longitudinal studies are needed to 
further assess the predictive reliability of the presence of PR or 
its subsequent loss as clinical markers of future fall risk.

Ethics

Ethics Committee Approval: Ethical approval was obtained 
from the Dokuz Eylül University Non-Interventional Research 
Ethics Committee (approval no: 2025/45-09, date: 29.12.2025). 

Informed Consent: Written informed consent was waived due to 
the study’s retrospective design.

Footnotes

Authorship Contributions

Surgical and Medical Practices: M.S.O., F.S.D., A.T.I., Concept: 
M.S.O., A.T.I., Design: M.S.O., A.T.I., Data Collection or Processing: 
M.S.O., Analysis or Interpretation: M.S.O., F.S.D., Literature 
Search: M.S.O., Writing: M.S.O., F.S.D., A.T.I.

Conflict of Interest: No conflict of interest was declared by the 
authors.

Financial Disclosure: The authors declared that this study 
received no financial support.

References
1.	 Salari N, Darvishi N, Ahmadipanah M, Shohaimi S, Mohammadi M. Global 

prevalence of falls in the older adults: a comprehensive systematic review 
and meta-analysis. J Orthop Surg Res. 2022;17:334.

2.	 Rommers E, De Pauw R, Petrovic M, Cambier D. Epidemiology of falls in 
community-dwelling older adults in Europe: a systematic review and meta-
analysis. Age Ageing. 2025;54:afaf157.

3.	 Adam CE, Fitzpatrick AL, Leary CS, Ilango SD, Phelan EA, Semmens EO. The 
impact of falls on activities of daily living in older adults: A retrospective 
cohort analysis. PLoS One. 2024;19:e0294017.

4.	 Haagsma JA, Olij BF, Majdan M, van Beeck EF, Vos T, Castle CD, Dingels ZV, 
Fox JT, Hamilton EB, Liu Z, Roberts NLS, Sylte DO, Aremu O, Bärnighausen 
TW, Borzì AM, Briggs AM, Carrero JJ, Cooper C, El-Khatib Z, Ellingsen 
CL, Fereshtehnejad SM, Filip I, Fischer F, Haro JM, Jonas JB, Kiadaliri AA, 
Koyanagi A, Lunevicius R, Meretoja TJ, Mohammed S, Pathak A, Radfar A, 

Rawaf S, Rawaf DL, Riera LS, Shiue I, Vasankari TJ, James SL, Polinder S. 
Falls in older aged adults in 22 European countries: incidence, mortality 
and burden of disease from 1990 to 2017. Inj Prev. 2020;26(Supp 1):i67-i74.

5.	 Li Y, Hou L, Zhao H, Xie R, Yi Y, Ding X. Risk factors for falls among community-
dwelling older adults: a systematic review and meta-analysis. Front Med 
(Lausanne). 2023;9:1019094.

6.	 Pavlović A, Đurić-Zdravković A, Milovanović M, Đorđević J, Zdravković-
Parezanović R, Pavlović D. Primitive reflexes in developing and adult brain 
- from intellectual disability to dementia. Srp Arh Celok Lek. 2025;153:619-
624.

7.	 Altunkalem Seydi K, Kaya D, Yavuz I, Ontan MS, Dost FS, Isik AT. Primitive 
reflexes and dementia in older adults: a meta-analysis of observational and 
cohort studies. Psychogeriatrics. 2024;24:688-700.

8.	 Damasceno A, Delicio AM, Mazo DF, Zullo JF, Scherer P, Ng RT, Damasceno BP. 
Primitive reflexes and cognitive function. Arq Neuropsiquiatr. 2005;63:577-
582.

9.	 van Boxtel MP, Bosma H, Jolles J, Vreeling FW. Prevalence of primitive reflexes 
and the relationship with cognitive change in healthy adults: a report from 
the Maastricht Aging Study. J Neurol. 2006;253:935-941.

10.	 Botvin JG, Keith RA, Johnston MV. Relationship between primitive reflexes in 
stroke patients and rehabilitation outcome. Stroke. 1978;9:256-258.

11.	 Links KA, Merims D, Binns MA, Freedman M, Chow TW. Prevalence of 
primitive reflexes and Parkinsonian signs in dementia. Can J Neurol Sci. 
2010;37:601-607.

12.	 Stephens-Sarlós E, Horváth-Pápai A, Tóth EE, Ihász F, Somogyi A, Szabo 
A. Relationship between primitive reflexes, functional fitness, handgrip 
strength, and physical activity in older adults aged 65 and over. Physiol Rep. 
2025;13:e70229.

13.	 Sachdev PS, Blacker D, Blazer DG, Ganguli M, Jeste DV, Paulsen JS, Petersen 
RC. Classifying neurocognitive disorders: the DSM-5 approach. Nat Rev 
Neurol. 2014;10:634-642.

14.	 Canaslan K, Ates Bulut E, Kocyigit SE, Aydin AE, Isik AT. Predictivity of the 
comorbidity indices for geriatric syndromes. BMC Geriatr. 2022;22:440.

15.	 Montero-Odasso M, van der Velde N, Martin FC, Petrovic M, Tan MP, Ryg 
J, Aguilar-Navarro S, Alexander NB, Becker C, Blain H, Bourke R, Cameron 
ID, Camicioli R, Clemson L, Close J, Delbaere K, Duan L, Duque G, Dyer 
SM, Freiberger E, Ganz DA, Gómez F, Hausdorff JM, Hogan DB, Hunter 
SMW, Jauregui JR, Kamkar N, Kenny RA, Lamb SE, Latham NK, Lipsitz LA, 
Liu-Ambrose T, Logan P, Lord SR, Mallet L, Marsh D, Milisen K, Moctezuma-
Gallegos R, Morris ME, Nieuwboer A, Perracini MR, Pieruccini-Faria F, Pighills 
A, Said C, Sejdic E, Sherrington C, Skelton DA, Dsouza S, Speechley M, Stark S, 
Todd C, Troen BR, van der Cammen T, Verghese J, Vlaeyen E, Watt JA, Masud 
T; Task Force on Global Guidelines for Falls in Older Adults. World guidelines 
for falls prevention and management for older adults: a global initiative. 
Age Ageing. 2022;51:afac205.

16.	 Sanders RD, Gillig PM. Reflexes in psychiatry. Innov Clin Neurosci. 2011;8:24-
29.

17.	 Walker H. The Suck, Snout, Palmomental, and Grasp Reflexes. 1990;

18.	 Nuuttila S, Eklund M, Joutsa J, Jaakkola E, Mäkinen E, Honkanen EA, 
Lindholm K, Noponen T, Ihalainen T, Murtomäki K, Nojonen T, Levo R, 
Mertsalmi T, Scheperjans F, Kaasinen V. Diagnostic accuracy of glabellar tap 
sign for Parkinson’s disease. J Neural Transm (Vienna). 2021;128:1655-1661.

19.	 Takakusaki K. Functional neuroanatomy for posture and gait control. J Mov 
Disord. 2017;10:1-17.

20.	 Ma B, Zhang J, Cui Y, Gao H. Detailed analysis of the palmomental reflex and 
its clinical significance. Brain Behav. 2024;14:e70164. 

21.	 Papalia GF, Papalia R, Diaz Balzani LA, Torre G, Zampogna B, Vasta S, Fossati 
C, Alifano AM, Denaro V. The effects of physical exercise on balance and 
prevention of falls in older people: a systematic review and meta-analysis. 
J Clin Med. 2020;9:2595.



Eur J Geriatr Gerontol 2026;8(2):129-134Ontan et al. Primitive Reflexes and Falls

134

22.	 Stephens-Sarlós E, Toth E, Ihász F, Alföldi Z, Somogyi A, Szabo A. Changes in 
primitive reflexes in older adults and their relationship to mental health 
indices: an experimental investigation. Exp Gerontol. 2024;196:112583.

23.	 Kobayashi S, Yamaguchi S, Okada K, Yamashita K. Primitive reflexes and MRI 
findings, cerebral blood flow in normal elderly. Gerontology. 1990;36:199-
205.

24.	 Jacobs L, Gossman MD. Three primitive reflexes in normal adults. Neurology. 
1980;30:184-188.

25.	 Lupescu I, Dulămea A, Anghel D. The palmomental reflex – overview and 
clinical significance. Rom J Neurol. 2020;19:141-146.

26.	 Owen G, Mulley GP. The palmomental reflex: a useful clinical sign? J Neurol 
Neurosurg Psychiatry. 2002;73:113-115.

27.	 Gramespacher H, Richter N, Edwin Thanarajah S, Jacobs HIL, Dillen KNH, 
Nellessen N, von Reutern B, Dronse J, Kukolja J, Fink GR, Onur OA. Aberrant 
frontostriatal connectivity in Alzheimer’s disease with positive palmomental 
reflex. Eur J Neurol. 2020;27:2405-2414.

28.	 Gabelle A, Gutierrez LA, Dartigues JF, Ritchie K, Touchon J, Berr C. 
Palmomental reflex a relevant sign in early Alzheimer’s disease diagnosis? 
J Alzheimers Dis. 2016;49:1135-1141.

29.	 Reimann H, Ramadan R, Fettrow T, Hafer JF, Geyer H, Jeka JJ. Interactions 
between different age-related factors affecting balance control in walking. 
Front Sports Act Living. 2020;2:94.

30.	 Tinetti ME, Speechley M, Ginter SF. Risk factors for falls among elderly 
persons living in the community. N Engl J Med. 1988;319:1701-1707.

31.	 Brodsky H, Dat Vuong K, Thomas M, Jankovic J. Glabellar and palmomental 
reflexes in Parkinsonian disorders. Neurology. 2004;63:1096-1098.

32.	 Jensen JP, Grøn U, Pakkenberg H. Comparison of three primitive reflexes 
in neurological patients and in normal individuals. J Neurol Neurosurg 
Psychiatry. 1983;46:162-167.

33.	 Murueta-Goyena A, Muiño O, Gómez-Esteban JC. Prognostic factors for falls 
in Parkinson’s disease: a systematic review. Acta Neurol Belg. 2024;124:395-
406.

34.	 Son WC, Seo KC, Kim M, Won CW, Kim W. Comparative analysis of sarcopenia 
diagnostic criteria and their components for predicting falls in community-
dwelling older adults. BMC Geriatr. 2026;26:333.


