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Abstract

Streszczenie

Introduction and objective: Falls in epilepsy are often framed around seizure-related events, yet fear of falling (FOF) during
everyday activities can independently limit participation and reduce quality of life. The aim of the study was to quantify FOF
frequency in adults with epilepsy and examine its associations with functional mobility, balance, mood, cognition, and
antiseizure medication (ASM) exposure, compared with epilepsy peers without FOF and healthy controls. Materials and
methods: In this cross-sectional case-control study, adults with epilepsy were classified as FOF* (n = 37) or FOF~ (n = 63)
using the Falls Efficacy Scale (FES). Healthy controls (n = 50) were frequency-matched for age, sex, and education. Outcomes
included Timed Up and Go (TUG), TUG-Cognitive (TUG-Cog), Berg Balance Scale (BBS), Beck Depression Inventory
(BDI), Montreal Cognitive Assessment (MoCA), and ASM duration. Group differences were evaluated using omnibus
comparisons across the three groups. Results: Among adults with epilepsy, FOF prevalence was 37% (37/100). FOF*
participants had higher FES (82.3 + 11.2 vs. 65.0 + 13.1 vs. 48.6 + 6.7; p < 0.001), slower mobility (TUG 10.5 + 1.8 vs. 10.3
+2.3vs. 8.5+ 1.1s;p<0.001), greater dual-task cost (TUG-Cog 12.2 + 2.1 vs. 11.9 £ 0.8 vs. 10.1 = 1.5 s; p < 0.001), poorer
balance (BBS 47.2 £ 3.5 vs. 51.4 + 2.1 vs. 54.7 + 5.6; p < 0.001), and more depressive symptoms (BDI 21.7 + 8.6 vs. 16.5 + 8.8
vs. 9.7 £ 6.1; p < 0.001). ASM exposure was longer in FOF* than FOF~ participants (7.9 + 4.4 vs. 4.8 + 3.2 years; p = 0.015).
Age of onset did not differ significantly between epilepsy subgroups. MoCA showed a nonsignificant trend across groups
(p =0.07). Conclusions: In non-elderly, ambulatory adults with epilepsy, FOF affected approximately one in three individuals
and co-occurred with slower gait, poorer balance, and longer ASM exposure. Brief, clinic-ready screening may help identify
patients who could benefit from medication review, balance-oriented rehabilitation, and mood treatment.

Keywords: balance, fear of falling, epilepsy, gait, antiseizure medication

Wstep i cel pracy: Upadki w padaczce sg zwykle rozpatrywane w kontekscie zdarzen zwigzanych z napadami padaczkowymi,
jednak lek przed upadkiem (fear of falling, FOF) podczas wykonywania codziennych czynno$ci moze niezaleznie ograniczaé
uczestnictwo w zyciu spolecznym i obniza¢é jakos¢ zycia. Celem badania bylo okreslenie czgstosci wystepowania FOF u 0s6b
dorostych z padaczka oraz zbadanie jego zwiazkéw z mobilnoscig funkcjonalng, rownowaga, nastrojem, funkcjami
poznawczymi i ekspozycja na leki przeciwpadaczkowe w poréwnaniu z dorostymi osobami z padaczka bez FOF oraz zdrowa
grupg kontrolng. Material i metody: Przeprowadzono przekrojowe badanie kliniczno-kontrolne u oséb dorostych
z padaczky. Uczestnikéw podzielono na grupy FOF* (n = 37) i FOF~ (n = 63) na podstawie oceny w Skali Skutecznosci
Zapobiegania Upadkom (Falls Efficacy Scale, FES). Grupe kontrolng (n = 50), ztozong z 0s6b zdrowych, dobrano metoda
dopasowania czestotliwosci pod wzgledem wieku, plci i wyksztalcenia. Oceniane wskazniki obejmowaly: test Timed Up and
Go (TUG), test Timed Up and Go z dodatkowym zadaniem poznawczym (TUG-Cognitive, TUG-Cog), Skale Réwnowagi
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Berg (Berg Balance Scale, BBS), Inwentarz Depresji Becka (Beck Depression Inventory, BDI), Montrealska Skale Oceny
Funkecji Poznawczych (Montreal Cognitive Assessment, MoCA) oraz czas trwania terapii lekami przeciwpadaczkowymi.
Réznice miedzy grupami analizowano za pomocg poréwnan globalnych obejmujacych wszystkie trzy grupy. Wyniki: Wérod
dorostych z padaczkg czestos¢ wystgpowania FOF wynosita 37% (37/100). Uczestnicy z grupy FOF* uzyskiwali wyzsze wyniki
w skali FES (82,3 £ 11,2 vs 65,0 + 13,1 vs 48,6 £ 6,7; p < 0,001). Charakteryzowali sie takze wolniejszym tempem chodu (TUG
10,5 + 1,8 ¥s 10,3 + 2,3 vs 8,5 + 1,1 s; p < 0,001), wickszym obcigzeniem podczas wykonywania zadania podwojnego
(TUG-Cog 12,2 + 2,1 vs 11,9 + 0,8 ¥s 10,1 + 1,5 5; p < 0,001), gorsza rdownowaga (BBS 47,2 + 3,5 vs 51,4 + 2,1 vs 54,7 + 5,6;
P <0,001) oraz wiekszym nasileniem objawdw depresyjnych (BDI 21,7 + 8,6 vs 16,5 £ 8,8 vs 9,7 £ 6,1; p < 0,001). Czas trwania
terapii lekami przeciwpadaczkowymi byl dluzszy w grupie FOF* niz FOF~ (7,9 + 4,4 vs 4,8 £ 3,2 roku; p = 0,015). Wiek
zachorowania nie roznit si¢ w sposdb statystycznie istotny miedzy podgrupami. Wynik oceny w skali MoCA wykazywat
nieistotny statystycznie trend (p = 0,07). Wnioski: U samodzielnie poruszajacych sie oséb dorostych z padaczka FOF dotyczyt
okoto jednej trzeciej badanych i wspotwystepowal z wolniejszym chodem, gorsza rownowaga oraz dtuzsza ekspozycja na leki
przeciwpadaczkowe. Krétkie, tatwe do zastosowania w praktyce klinicznej narzedzia przesiewowe moga pomodc
w identyfikacji pacjentow, ktorzy moga odnies¢ korzys¢ z przegladu farmakoterapii, rehabilitacji ukierunkowanej na poprawe
réwnowagi oraz leczenia zaburzen nastroju.

Stowa kluczowe: réwnowaga, lek przed upadkiem, padaczka, chdd, lek przeciwpadaczkowy

INTRODUCTION

pilepsy can compromise safety and independence

not only through seizure-related injuries but also

via interictal factors that impair balance and mobil-
ity. Although patients frequently report unsteadiness, the
evidence base on balance disorders and falls in epilepsy re-
mains comparatively limited and heterogeneous, creating
uncertainty about how best to identify clinically vulnerable
individuals in routine care (Camara-Lemarroy et al., 2017;
Shiek Ahmad et al., 2012). Beyond disease-related mech-
anisms, antiseizure medication (ASM) exposure may fur-
ther increase fall risk through dizziness, sedation, or atax-
ia; systematic reviews in older populations consistently link
antiepileptic drug use with incident falls, underscoring the
clinical relevance of fall-related outcomes in epilepsy man-
agement (Haasum and Johnell, 2017; Maximos et al., 2017;
Shiek Ahmad et al., 2012).
Fear of falling (FOF) is clinically important because it can
lead to activity restriction, deconditioning, and reduced par-
ticipation, thereby amplifying fall risk over time. The Falls Ef-
ficacy Scale (FES) conceptualises FOF as low perceived self-
efficacy for performing everyday activities without falling
and has become a practical, widely used measure of fall-relat-
ed concern (Montero-Odasso et al., 2022; Tinetti et al., 1990).
Yet in epilepsy, FOF remains less systematically characterised
than in other neurological conditions, despite plausible con-
tributors such as unpredictable seizures, prior injuries, ASM
adverse effects, and comorbid depressive symptoms.
To enhance real-world applicability while minimising phar-
macologic heterogeneity, the present study focuses on adults
with epilepsy of unknown aetiology receiving levetiracetam
monotherapy, a highly prevalent regimen in contemporary
practice. The clinical aim is pragmatic: to support feasible
triage in everyday clinics by leveraging brief, low-cost
measures — FES for fall-related concern, Timed Up and
Go (TUG) with and without cognitive load, and the Berg

AKTUALN NEUROL 2026, 26 (1), p. 8-14

Balance Scale (BBS) - to identify patients with clinically
meaningful FOF and functional vulnerability (Berg et al.,
1992; Podsiadlo and Richardson, 1991; Tinetti et al., 1990).
Recognising such individuals can help direct comprehen-
sive, technology-intensive gait and balance assessments, as
well as multidisciplinary interventions, to those at greatest
need.

MATERIALS AND METHODS
Study design and setting

This cross-sectional, case-control study was conducted
at the neurology outpatient clinic of a tertiary university
hospital. All assessments were completed during a single
study visit in a quiet, well-lit examination room under stan-
dardised conditions.

Patients with epilepsy were consecutively approached dur-
ing routine follow-up visits. Healthy controls were recruit-
ed from hospital staff, relatives, and community adver-
tisements, and were screened via structured interview to
exclude neurological or psychiatric conditions and mobil-
ity-affecting disorders. A two-stage screening algorithm
was applied to both groups: (i) telephone or in-person pre-
screening for major eligibility criteria; and (ii) on-site con-
firmation of criteria, cognitive screening, and safety checks
prior to performance testing.

Participants

Inclusion criteria for the epilepsy group:

1. Age 18-65 years.

2. Epilepsy of unknown aetiology according to contempo-
rary International League Against Epilepsy (ILAE) clin-
ical evaluation, with normal structural magnetic res-
onance imaging (MRI) and no identified structural,
genetic, infectious, metabolic, or immune cause.
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3. ASM monotherapy with levetiracetam, on a stable dose
for >4 weeks.

4. No clinical seizure within the preceding 24 hours.

5. Independent ambulation without assistive devices.

Inclusion criteria for healthy controls:

1. Age 18-65 years.

2. No history of seizures/epilepsy or other neurological
disease.

3. Independent ambulation without assistive devices.

Exclusion criteria for both groups:

1. Falls/musculoskeletal factors: Prior falls or fractures at-
tributable to non-seizure causes within the preceding
12 months; major lower-limb or spinal orthopaedic sur-
gery; acute musculoskeletal pain limiting safe participa-
tion in testing.

2. Neurological/psychiatric comorbidity: Conditions
likely to confound balance, gait, or mood (e.g. Parkin-
son’s disease, ataxia syndromes, stroke with residual def-
icits, multiple sclerosis, peripheral neuropathy with sen-
sory ataxia, schizophrenia, bipolar disorder, or current
substance use disorder).

3. Medications: Current psychotropic medication (anti-
depressants, antipsychotics, benzodiazepines, sedative-
hypnotics) or other centrally sedating agents initiated or
dose-adjusted within the prior 4 weeks. In the epilepsy
group, ASM polytherapy or any ASM dose change with-
in the preceding 4 weeks was exclusionary.

4. Cognition: Montreal Cognitive Assessment (MoCA)
<24 at screening.

5. Systemic illness/other: Any acute or chronic system-
ic condition with the potential to impair balance or ex-
ercise tolerance (e.g. decompensated cardiopulmonary
disease, uncontrolled diabetes with neuropathy, ac-
tive vestibular disorder, or acute infection); pregnan-
cy; uncorrected visual impairment; inability to provide
informed consent.

Measures

Fear of falling

Falls Efficacy Scale (FES): 10 items (total score 0-100;
higher scores = greater concern). The primary definition of
clinically meaningful FOF (FOF*) was defined as FES >70
(a priori).

Balance and mobility

o Timed Up and Go (TUG): Participants rose from a stan-
dard armchair, walked 3 metres, turned, returned to the
chair, and sat down; time (seconds) was recorded using
a handheld stopwatch. After one practice trial, two timed
trials were performed; the mean was used for analysis.

o TUG with cognitive load (TUG-Cog): The same proce-
dure was performed while participants completed a con-
current cognitive task (reciting months of the year back-
ward aloud at a comfortable pace). One practice + two
timed trials; the mean was analysed.
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« BergBalance Scale (BBS): 14 items, each scored on a scale
of 0-4, total score 0-56 (higher scores = better balance).
Standardised instructions and demonstrations were used.

Mood and cognition

o Depression: Beck Depression Inventory (BDI) (high-
er scores = more severe symptoms) (Beck et al., 1961).

o Global cognition: MoCA; participants with MoCA
scores <24 were excluded a priori.

Epilepsy and medication variables

Age at seizure onset (years), duration of ASM exposure
(years), and ASM regimen (levetiracetam monotherapy;,
stable >4 weeks) were obtained from chart review and pa-
tient confirmation.

Procedures to reduce bias and ensure safety

o Assessor masking: To minimise expectancy bias, the sin-
gle assessor deferred FES scoring until after TUG/TUG-
Cogand BBS were completed and did not view FES totals
during performance testing.

o Standardisation: A fixed test order (FES > MoCA >
BDI > TUG > TUG-Cog > BBS), scripted instructions,
consistent footwear, and rest periods as needed.

o Safety: A trained spotter remained within arm’s length
during balance tasks; testing was paused if participants
reported dizziness, near-syncope, or undue fatigue.

Data management and quality control

Primary outcomes (FES, TUG/TUG-Cog, BBS) underwent
dual data entry with automated range checks; discrepancies
were resolved by a senior reviewer. If a single item was miss-
ing on a validated scale, instrument-specific prorating rules
were applied; otherwise, observations were excluded case-
wise for that analysis.

Statistical analysis

Analyses were performed in Statistical Package for the So-
cial Sciences (SPSS) v27.0.1 and cross-checked in R v4.x for
selected diagnostics. Two-tailed a = 0.05 denoted statisti-
cal significance. Effect sizes with 95% confidence intervals
(CIs) are reported to aid clinical interpretation.

o Data preparation/assumptions: Continuous variables
were inspected using histograms and Q-Q plots; Shap-
iro-Wilk and Levene tests evaluated normality and ho-
moscedasticity. Skewed variables were analysed using
non-parametric methods. Categorical variables are re-
ported as counts and percentages.

o Group comparisons: Between-group differences (epilep-
sy vs. controls; FOF* vs. FOF~ within epilepsy) were eval-
uated using -tests or Mann-Whitney U tests for contin-
uous variables and x* (or Fisher’s exact) for categorical
variables. Three-group comparisons (FOF*, FOF-, con-
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trols) used one-way ANOVA (Tukey post-hoc) or Krus-
kal-Wallis (Dunn-Bonferroni), as appropriate. Effect
sizes included Hedges’ g/Cohen’s d (-tests), n?/w* (ANO-
VA), €? (Kruskal-Wallis), Cliff’s § (Mann-Whitney),
and Cramer’s V (2.

o Correlations: In the epilepsy cohort, Spearman’s p was
used to examine associations between FES and TUG,
TUG-Cog, BBS, BDI, MoCA, and ASM duration (bias-
corrected bootstrap CIs; 5,000 resamples).

o Primary multivariable model: Logistic regression mod-
elled FOF status (FOF* vs. FOF-). Candidate predic-
tors were variables with p < 0.10 in univariable analyses
and/or a priori clinical relevance: BDI, BBS (or TUG
where indicated), and ASM duration. To respect events-
per-variable constraints, parsimonious model specifica-
tions were used. Model diagnostics included variance
inflation factors (VIF <5), Box-Tidwell tests for linear-
ity in the logit, and influence metrics (Cook’s distance/
dfbetas).

o Model performance and validation: Discrimination was
assessed using the area under the ROC curve (AUC) with
DeLong CIs; calibration using the Hosmer-Lemeshow
and calibration plots; and overall accuracy using the Bri-
er score. Given modest event counts, Firth-penalised lo-
gistic regression and bootstrap internal validation (1,000
resamples) were pre-specified to assess coefficient stabil-
ity and obtain optimism-corrected AUC.

o Multiple comparisons: For exploratory correlations and
post-hoc pairwise comparisons, the Benjamini-Hochberg
false discovery rate (BH-FDR) procedure was applied;
unadjusted p-values are also reported for transparency.

RESULTS
Cohort

A total of 150 participants were analysed: 100 adults with
epilepsy (FOF* n = 37; FOF~ n = 63) and 50 matched
healthy controls. Groups were comparable in age, sex, and
education (all p > 0.73). Within the epilepsy cohort, age at
epilepsy onset did not differ between FOF strata (27.2 £ 7.6
vs. 29.2 £ 7.7 years; p = 0.345). By contrast, ASM dura-
tion was longer in the FOF* than the FOF~ group (7.9 £+ 4.4
vs. 4.8 + 3.2 years; p = 0.015).

Group comparisons

Compared with the FOF~ group and healthy controls, the

FOF* group exhibited greater fear of falling, poorer postur-

al control, slower mobility under single- and dual-task con-

ditions, a higher depressive symptom burden, and longer

ASM exposure (Tab. 1).

Primary outcomes are summarised below.

o Fear of falling (FES): FES scores increased stepwise
from controls to FOF~ to FOF* (48.6 + 6.7 vs. 65.0 = 13.1
vs. 82.3 + 11.2; omnibus p < 0.001). Because FOF* was
threshold-defined (270), FOF* distributional descriptors
are additionally reported: median [IQR] 83.5 [77.9-89.4]
and range 71-98.

« Balance (BBS): FOF* showed the poorest balance, fol-
lowed by FOF-, then controls (47.2 + 3.5 vs. 51.4 + 2.1
vs. 54.7 £ 5.6; p < 0.001). Pairwise comparisons indicat-
ed FOF* < FOF~ and in both epilepsy groups < controls.

Variable ( anI:7) ( :223) %:l;trso(:; p-value
Age [years] 351£6.2 340£7.0 349+6.2 0.73
Female [%] 54.1 49.2 54.0 0.84
Education [years] 121+£3.0 125+£53 127£39 0.90
Age of onset [years] 272+7.6 292477 - 0.345
ASM duration [years] 79+44 48+3.2 - 0.015
FES 823+11.2 65.0+13.1 486 +6.7 <0.001*
TUG[s] 105+1.8 103+23 85+ 1.1 <0.001*
TUG-Cog [s] 122+21 11.9+0.8 101+£15 <0.001*
Berg Balance Scale 472+35 514+21 547+5.6 <0.001°
MoCA 248+19 260+23 273+15 0.07
BDI 21.7+86 16.5+8.8 9.7+6.1 <0.001

§ Higher BBS scores indicate better balance.

Assessment; TUG — Timed Up and Go; TUG-Cog — Timed Up and Go cognitive.
Selected post-hoc comparisons

1 Higher FES scores indicate greater concern about falling (lower falls self-efficacy).
1 Higher TUG/TUG-Cog scores indicate slower performance (poorer mobility/greater dual-task cost).

ASM — antiseizure medication; BBS — Berg Balance Scale; BDI — Beck Depression Inventory; FES — Falls Efficacy Scale; FOF — fear of falling; MoCA — Montreal Cognitive

« BBS: FOF* < FOF~ (p=0.018); FOF* < controls (p < 0.001); FOF~ < controls (p = 0.024).
« BDI: FOF* > FOF~ (p = 0.041); FOF* > controls (p < 0.001); FOF~ > controls (p = 0.006).
« TUG: FOF* vs. FOF~ (p = 0.73); FOF* > controls (p < 0.001); FOF~ > controls (p = 0.024).
« TUG-Cog: FOF* vs. FOF~ (p = 0.51); FOF* > controls (p < 0.001); FOF~ > controls (p = 0.024).

Tab. 1. Demographic and clinical characteristics of the study participants (mean + SD or %)
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+ Mobility (TUG/TUG-Cog): Both TUG and TUG-Cog
were longer in the epilepsy groups than in controls (TUG:
10.5+ 1.8 and 10.3 + 2.3 vs. 8.5 £ 1.1; p < 0.001. TUG-
Cog: 12.2 £ 2.1 and 11.9 £ 0.8 vs. 10.1 + 1.5; p < 0.001).
As expected, TUG-Cog performance was slower than
TUG performance in all groups (dual-task cost =16%
FOF*, 15-16% FOF-, ~19% controls).

o Depressive symptoms (BDI): Gradation paralleled FES
and BBS (FOF* 21.7 + 8.6, FOF~ 16.5 * 8.8, controls
9.7 £6.1; p <0.001).

+ Global cognition (MoCA): Scores were numerical-
ly lower in the epilepsy groups than in controls but did
not meet the significance threshold at the omnibus level
(24.8 £1.9vs.26.0 £ 2.3 vs. 27.3 = 1.5; p = 0.07).

Correlations and multivariable predictors

Within the epilepsy cohort, FES scores were moderately as-
sociated with poorer balance (BBS; Spearman p = —0.44;
95% CI —-0.58 to —0.27; p < 0.001) and greater depres-
sive symptoms (BDI; p = +0.48; 95% CI +0.32 to +0.62;
p < 0.001), and showed a modest association with longer
ASM exposure (p = +0.36; 95% CI +0.18 to +0.52; p = 0.002).
The association between FES and MoCA was not statistical-
ly significant (p = —0.21; 95% CI -0.39 to +0.02; p = 0.07).
In parsimonious logistic regression models, higher BDI
score (OR per point 1.15; 95% CI 1.05-1.27; p = 0.003),
lower BBS score (OR per point 0.72; 95% CI 0.58-0.90;
p = 0.005), and longer ASM duration (OR per year 1.09;
95% CI 1.01-1.18; p = 0.029) independently predicted
FOF status. For clinical interpretation, a +5-point increase
in BDI corresponded to approximately 2.0-fold higher
odds of FOF, a —3-point decrease in BBS to approximately
2.7-fold higher odds, and a +5-year increase in ASM
exposure to approximately 1.5-fold higher odds.

DISCUSSION

Fear of falling is a persistent concern about falling that pro-
motes activity restriction and functional decline, and it is
increasingly recognised beyond geriatric populations as
clinically relevant in neurological conditions, including ep-
ilepsy (Camara-Lemarroy et al., 2017). Robust tools exist
to capture both the concern and the functional correlates
of fall vulnerability: the FES has strong psychometrics and
cross-cultural validity for quantifying concern about fall-
ing, while the TUG and BBS offers brief, clinic-friendly in-
dices of balance and gait that relate to fall risk in everyday
settings (Berg et al., 1992; Podsiadlo and Richardson, 1991;
Tinetti et al., 1990). Mechanistically, several pathways plau-
sibly elevate FOF in epilepsy care. Long-term and/or poly-
therapy exposure to ASMs can impair postural control via
sedative and vestibulocerebellar effects — signals supported
by an ASM-discordant twin/sibling study showing poorer
balance in chronic users versus matched non-users, and by
reviews linking ASM use to higher fall risk in ambulatory
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adults (Haasum and Johnell, 2017; Maximos et al., 2017;
Petty et al., 2010). In parallel, affective symptoms are close-
ly intertwined with fall-related outcomes. Meta-analytic ev-
idence demonstrates bidirectional associations among de-
pression, FOEF, and incident falls, consistent with models in
which low mood amplifies threat appraisal, erodes motor
confidence, and promotes avoidance-deconditioning cycles
that sustain fear (Gambaro et al., 2022; Kvelde et al., 2013).
Together, these data justify routine, brief screening that
pairs a self-report concern measure (FES) with a perfor-
mance-based balance assessment (BBS), followed by tar-
geted interventions (medication review, balance-oriented
physiotherapy, and treatment of depression) to address both
modifiable mechanisms and downstream disability (Berg
et al,, 1992; Camara-Lemarroy et al., 2017; Montero-Odasso
etal., 2022; Mula et al., 2022).

In this case-control study of non-elderly adults with epilepsy
of unknown aetiology, clinically meaningful fear of falling
(FOF; FES 270) was present in 37% of patients despite no
requirement for prior falls. Compared with epilepsy patients
without FOF and matched healthy controls, the FOF* sub-
group showed poorer postural control (lower BBS), greater
depressive symptom burden (higher BDI), and longer ASM
exposure; in multivariable models, each remained an inde-
pendent predictor of FOF, whereas global cognition did not.
These findings broaden the prevailing framework for epi-
lepsy safety — which often centres on seizure-related inju-
ries — by emphasising a non-seizure FOF phenotype that
may drive activity restriction and quality-of-life loss in ev-
eryday contexts. Importantly, the assessment strategy was
based on validated instruments: the FES (Tinetti et al., 1990)
has established psychometric properties, and the TUG and
BBS provide brief, clinic-friendly measures of mobility and
postural control with real-world interpretability (Berg et al.,
1992; Podsiadlo and Richardson, 1991).

These results are consistent with the broader falls literature
in two respects. First, postural control - rather than gait
alone - appears closely tied to FOF in this cohort. In line
with this, TUG performance did not differ significantly be-
tween FOF* and FOF~ participants (within-epilepsy com-
parison), whereas BBS showed robust group differences,
echoing literature that foregrounds balance as a sensitive
functional correlate of fall vulnerability (Berg et al., 1992;
Podsiadlo and Richardson, 1991). This reinforces the clini-
cal value of pairing a self-report concern metric (FES) with
a performance-based balance measure in busy clinics (Berg
et al.,, 1992; Podsiadlo and Richardson, 1991; Tinetti et al.,
1990). Second, the association between longer ASM expo-
sure and FOF aligns with an ASM-related postural con-
trol signal: a twin/sibling matched-pair study demonstrat-
ed poorer balance in chronic ASM users compared with
their non-user co-relatives — with more pronounced def-
icits under polytherapy and longer duration - supporting
a treatment-related pathway (Petty et al., 2010). Comple-
mentary reviews link ASM use to higher fall risk in ambula-
tory adults, highlighting medication review (dose rational-
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isation, minimising sedative load, reducing polypharmacy)
as a pragmatic first step when patients report fear or un-
steadiness (Haasum and Johnell, 2017; Maximos et al.,
2017; Montero-Odasso et al., 2022).

Affective mechanisms are also likely to contribute. Meta-an-
alytic syntheses in adult and older populations describe bidi-
rectional relations among depression, FOF, and incident falls,
consistent with models in which low mood amplifies threat
appraisal, erodes motor confidence, and promotes avoid-
ance-deconditioning cycles that sustain fear (Gambaro et al.,
2022; Kvelde et al., 2013). In this cohort, BDI independent-
ly predicted FOF with clinically interpretable effects (=two-
fold higher odds per +5 BDI points), highlighting depression
as a modifiable target within epilepsy care and aligning with
practice recommendations for managing depressive symp-
toms in individuals with epilepsy (Mula et al., 2022).

By contrast, no independent association was observed be-
tween global cognition and FOF - an unsurprising null
finding given the restricted variance after excluding MoCA
<24 and MoCA's limited sensitivity to executive and atten-
tional control, domains more directly implicated in balance
and dual-task walking (Nasreddine et al., 2005; Woollacott
and Shumway-Cook, 2002). Future work incorporating ex-
plicit executive or dual-task paradigms alongside MoCA
may reveal cognition-FOF links that a global screen alone
may miss.

Taken together, these findings support a multifactorial
framework in which treatment-related factors (cumulative
ASM exposure with sedative and vestibulocerebellar influ-
ences), sensorimotor vulnerability (impaired postural con-
trol), and affective burden (depression) interact to sustain
FOEF. Although the cross-sectional design precludes caus-
al inference, the convergence of independent predictors
across multiple domains supports integrated, multicompo-
nent care rather than single-domain interventions, pairing
brief concern screening with FES and performance-based
balance assessment (e.g. BBS/TUG), and addressing medi-
cation, balance rehabilitation, and mood in concert (Berg et
al., 1992; Montero-Odasso et al., 2022; Podsiadlo and Rich-
ardson, 1991; Tinetti et al., 1990).

A pragmatic follow-up pathway comprises: (1) brief screen-
ing with FES plus BBS; (2) systematic review of ASM regi-
mens for sedative load, polytherapy, and cumulative expo-
sure; (3) balance-focused physiotherapy (progressive static
and dynamic tasks, sensory reweighting, and perturbation-
based training) to rebuild capacity and confidence; and (4)
treatment of depression, including CBT/behavioural acti-
vation * pharmacotherapy - as a co-equal target (Camara-
Lemarroy et al., 2017; Montero-Odasso et al., 2022; Mula
et al., 2022). These steps are feasible in routine practice and
map directly onto the predictors identified in this study.
Strengths of this study include the use of a matched control
group, validated instruments spanning self-reported con-
cern (FES) and functional performance (TUG and BBS),
and multivariable modelling that isolates independent
associations.
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Limitations include the cross-sectional design (no tempo-
rality), the modest FOF* subsample (wider confidence in-
tervals), the lack of instrumented posturography or wear-
able measures, and the absence of and drug-class—specific
analyses. In addition, the single-centre sampling may affect
generalisability.

Future research should include prospective, multicompo-
nent trials evaluating whether ASM optimisation, balance
rehabilitation, and treatment of depression reduce FOF
and incident falls; mechanistic protocols incorporating
sensor-based posturography and executive-function/du-
al-task assessments; and comparative studies across ASM
classes, monotherapy versus polytherapy, and dose-re-
sponse or cumulative load to refine pharmacological man-
agement.

In summary, FOF in epilepsy is prevalent, measurable, and
modifiable. By demonstrating independent links to depres-
sion, postural control, and ASM exposure, this study pro-
vides a practical evidence base for brief screening + med-
ication review + targeted balance therapy + depression
treatment - a patient-centred approach that complements
seizure control and aims to reduce fear-driven disability.

CONCLUSIONS

Fear of falling in adults with epilepsy of unknown aetiolo-
gy — despite seizure control and levetiracetam monother-
apy - is common and clinically consequential. Beyond
seizure-related injuries, FOF was associated with greater de-
pressive symptom burden, poorer postural control (lower
BBS), and longer ASM exposure, whereas global cognition
(MoCA) and TUG/TUG-Cog provided limited discrimina-
tion within the epilepsy cohort. These data shift the focus
of epilepsy safety from events to anticipatory fear and iden-
tify a pragmatic, clinic-ready pathway comprising a two-
minute screen (FES + BBS) to flag risk, medication review
even in patients receiving monotherapy (with attention to
cumulative exposure and adverse effects), balance-focused
physiotherapy to rebuild capacity and confidence, and ac-
tive mood treatment as a co-equal target. Embedding this
bundle into routine follow-up offers a realistic route to re-
duce fear-driven disability and restore participation in ev-
eryday activities. The next step is prospective evaluation of
this multicomponent protocol - including telerehabilitation
delivery - to demonstrate potential reductions in FOF and
falls and to refine ASM dose-response guidance.
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