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ABSTRACT

Objective: This study aimed to investigate the relationship between vestibular test results and levels of
depression, anxiety, and somatization in patients with dizziness. It also examined the correlation between
vestibulo-ocular reflex (VOR) findings and subjective assessment scales.

Materials and Methods: Sixty patients with complaints of dizziness were divided into two groups: Group
I (n=30, abnormal vestibular test findings) and Group II (n=30, normal vestibular test results). All
participants underwent audiological and vestibular evaluations [videonystagmography (VNG), video head
impulse test (vHIT)] as well as psychological assessments using the Beck Depression Inventory (BDI), Beck
Anxiety Inventory (BAI), and the Somatization subscale of the Symptom Checklist-90 (SCL-90). Data were
analyzed using SPSS version 22.0, with statistical significance set at p<0.05.

Results: No significant differences were found between the groups in terms of BDI, BAL or somatization
scores (p>0.05). However, Group I had significantly higher total and emotional subscale scores on the
Dizziness Handicap Inventory (DHI) (p<0.05). In this group, DHI scores showed a positive correlation with
both BDI and BAI scores (p<0.05). No significant correlation was observed between vHIT results and
psychological measures in either group.

Conclusion: Vestibular test results do not appear to significantly influence levels of depression, anxiety, or
somatization. However, subjective tools such as the DHI may reflect the psychological impact of dizziness

and can be useful in guiding appropriate clinical management.
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INTRODUCTION

Dizziness and imbalance are common medical complaints,
affecting 20%-30% of the general population, leading to a
reduced quality of life (1).These symptoms often can result
from various causes, including organic, psychosomatic,
and psychiatric factors (2). The vestibular system, which
plays a critical role in oculomotor control, balance
regulation, and self-motion, is vital in maintaining
equilibrium. Consequently, any dysfunction in the
vestibular system can manifest as dizziness, balance issues,
perceptual,
disturbances (2, 3). While psychological issues like

and even memory, and emotional
depression and anxiety are commonly observed in
vestibular disorder patients, dizziness and imbalance are
also seen in individuals with psychiatric disorders (4).
Some patients present with medically unexplained
symptoms, such as fatigue, pain, and numbness, which

may further complicate diagnosis and treatment (5).

The difficulty in identifying the main etiology of dizziness
is exacerbated by the variability in how patients describe
their symptoms. Patients are often referred to multiple
specialists, such as neurologists or psychiatrists, before
identifying the cause or ruling out others. This diagnostic
process is not only emotionally and financially taxing for
patients but also exhausting for healthcare providers, who
may experience frustration and burnout due to poor

clinical outcomes and patient dissatisfaction (5, 6).

Vestibular disorders affect individuals differently in terms
of functional outcomes and recovery. As objectively
measured, Vestibular deficits show little correlation with
the severity of symptoms or functional impairment, except
in cases of acute complaints (7, 8). Longitudinal studies
have demonstrated that vestibular testing alone cannot
predict which patients will recover following acute illness
(7,9, 10).

Given that dizziness can originate from various sensory
and motor systems (11), comprehensive diagnostic
methods are essential for accurate diagnosis. Test results
should be interpreted alongside patient-reported
symptoms and subjective evaluations. Diagnosing
dizziness remains challenging due to the broad range of
potential causes (12). Despite physical, neurological, and
otological examinations, 10%-40% of dizziness cases
remain undiagnosed (12, 13). Existing studies have largely
focused on the comorbidity between vestibular disorders
and psychological conditions. However, to our knowledge,
no research has compared the subjective and objective
findings in patients who report dizziness but show normal
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vestibular test results. According to a review by Hoffman
et al.(14), 69% to 76% of dizziness diagnoses can be made
based on patient history alone (15, 16) While self-reflection
insights the
subjective experience of dizziness (17), factors such as

questionnaires provide valuable into
anxiety and depression are consistently correlated with

the severity of vestibular symptoms (18).

Vestibular tests are fundamental clinical tools for
distinguishing between peripheral and central causes of
dizziness. In particular, the video Head Impulse Test
(VHIT) and Suppression Head Impulse Paradigm (SHIMP)
have proven effective in detecting peripheral vestibular
hypofunction, demonstrating high diagnostic accuracy
even in pediatric populations (19). In acute dizziness cases,
VvHIT offers 100% sensitivity for the rapid detection of
central pathologies such as stroke (20). When combined
with audiological assessments, vestibular testing provides
a comprehensive evaluation of inner ear function
(Garrison et al., 2019). The inclusion of caloric and
oculomotor tests further enhances diagnostic precision
and supports appropriate clinical decision-making (21).
Patients often bear negative beliefs about the
consequences of dizziness, which can lead to avoidance of
physical and social activities, further exacerbating the
condition. Longitudinal studies have shown that such
negative beliefs predict handicap severity, even after
controlling for symptom severity (22). The agreement
between patients' and physicians' assessments of dizziness
symptoms tends to be moderate. Moreover, anticipating
future dizziness episodes may cause greater distress than
symptoms (23). Therefore, a preliminary evaluation using
subjective surveys may help identify the psychological
impact of dizziness before referring patients for further
vestibular testing or to psychiatric services.

This study aimed to assess depression, anxiety, and
somatization in patients with dizziness using subjective
inventories to answer the following questions: 1. Do
objective vestibular test results influence psychological
test outcomes in patients with dizziness? 2. Are there any
findings
measured by vHIT and subjective findings? 3. How
effective are subjective test findings in directing patients to
appropriate outpatient clinics?

correlations between vestibuloocular test

MATERIALS AND METHODS

This prospective study was derived from the master’s
thesis of Hanifi Korkmaz, conducted under the
supervision of Ahmet Kutluhan. The study was approved
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by the University's Clinical Research Ethics Committee
(January 17, 2018; Decision Number: 11) and conducted in
accordance with the Declaration of Helsinki. Informed
consent was obtained from all participants. The study was
conducted in a tertiary medical center, with sample size
calculations performed using G*Power 3.1 software. A
total of 60 dizzy patients were divided into two groups:
Group I (30 patients with positive vestibular test results)
and Group II (30 patients with normal vestibular test
results) (Faul et al.,, 2009). Exclusion criteria included
deficits, disorders,
musculoskeletal or visual disorders, tinnitus, hearing loss,

central vestibular neurological
chronic dizziness (= three months), and psychiatric
disorders (24). The sample included 60 patients (18 men,
42 women), aged 18-65. Group I consisted of patients with
abnormal vestibular test results, while Group II included

those with normal results.

Patient histories indicated that 65% of patients (n = 39)
experienced position-related dizziness, overlapping with
Persistent Postural-Perceptual Dizziness (PPPD) criteria.
However, since no triggering factors for PPPD (e.g.,
upright posture or complex visual stimuli exposure) were
present, the differential diagnosis was made (24). Patients
underwent detailed medical histories, audiological
assessments, and vestibular testing (VNG and vHIT). In
this study, all patients underwent detailed clinical
interviews, audiological assessments, and vestibular
evaluations, including videonystagmography (VNG) and
the vHIT, as part of a comprehensive diagnostic protocol.
These tests were selected to objectively determine whether
the dizziness originated from a peripheral vestibular
dysfunction or a central/non-vestibular source. vHIT, in
particular, was chosen due to its high sensitivity in
detecting central pathologies such as stroke, especially in
emergency clinical contexts (20). The integration of
vestibular and audiological evaluations aimed to provide
a complete assessment of inner ear function, which is
particularly important in patients with overlapping or
symptoms(25). the
vestibular work-up, psychological assessments were

complex otological Following
conducted using the Beck Depression Inventory (BDI),
Beck Anxiety Inventory (BAI), the Somatization subscale
of the SCL-90, and the Dizziness Handicap Inventory

(DHI).

Audiological evaluation

Pure-tone audiometry (0.25-8 kHz), high-frequency
audiometry (10-16 kHz), and speech tests were performed
using Interacoustic AC 40 clinical audiometry and TDH 39
P supra-aural headphones. Tympanometric and acoustic
reflex tests were conducted using a 226-Hz probe tone
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(Interacoustics AZ 26, Denmark). Normal hearing was
defined as a pure-tone threshold <25 dB HL at all
frequencies (26).

Vestibulospinal tests and evaluation

Past pointing tests, static postural tests (Romberg and
tandem Romberg), and gait evaluations were performed.
Abnormal results indicated past pointing deviation,
difficulty maintaining posture, or gait instability (Krager,
2018). Severe gait instability is often associated with
neurological issues (27).

Videonystagmography (VNG)

The VNG included oculomotor tests, spontaneous
nystagmus head-shaking  nystagmus,
positional tests, and the Dix-Hallpike maneuver using the

evaluation,

Micromedical Technologies INC device with VisualEyes
software. Abnormal findings included gaze-evoked
nystagmus The
central vestibular disorder was considered present based

and direction-changing nystagmus.

on the results of the following tests: The Gaze-evoked
nystagmus (horizontal or vertical axis) test, direction-
and gaze-evoked nystagmus
opposite to Alexander’s law were considered as central
(28).

changing nystagmus,
vestibular findings

Video head impulse test (VHIT)

The vHIT assessed all semicircular canals using the
EyeSeeCam system (Interacoustics, Denmark). Abnormal
results included gain scores outside the 0.76-1.18 range
and corrective saccades (29).

Dizziness handicap inventory (DHI)

The DHI was used to assess patients' perceived disability
due to dizziness, comprising emotional, physical, and
functional domains. Higher scores indicate greater
perceived disability (30). The Turkish version was utilized
(31).

Beck depression inventory (BDI) and beck anxiety
inventory (BAI)

The BDI and BAI were used to measure depression and
anxiety severity, respectively (32, 33).

Symptom checklist 90 (SCL-90)

SCL-90 was employed to assess psychological symptoms
across nine subscales, including somatization, anxiety, and
depression (34).

Statistical analysis
Statistical analyses were performed using SPSS 22.0 (IBM
Corp., Armonk, NY, USA). Descriptive statistics were
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used to summarize patient characteristics, including
frequencies, means, and standard deviations. To compare
psychological scores (BDI, BAI, SCL-90, and DHI) between
Group I and Group II, independent t-tests were used. The
chi-square test was applied for categorical variables. For
correlations between psychological measures and
vestibular test results, Pearson correlation coefficients
were calculated. A p-value < 0.05 was considered

statistically significant.
RESULTS

In Group I, vestibulospinal abnormalities were identified
in 12 patients (40%), head-shaking test abnormalities in 4
patients (13%), positional test abnormalities in 16 patients
(53%), and VvHIT abnormalities in 14 patients (47%).
Vertigo was reported by 60% of patients (n=39),
lightheadedness by 33% (n=20), and disequilibrium by 7%
(n=1). In 65% of patients (n=39), dizziness was episodic and
position-related. Fifteen patients (23%) reported dizziness
without any identifiable trigger, while 9 patients (15%)
experienced dizziness in specific situations (e.g., stress,
trauma, seasonal changes, or life events). No statistically
significant differences were observed between groups in

terms of age (p =0.951) or gender (p=0.261).  (See Table
1).
Table 1. Comparison of groups by gender and age
G
. Group P Total Test P
Variable II
I (n=30) (n=60)  Value Value
(n=30)
Gender
17 20 37
Female -0.131 0.261
(56.6 %)  (66.6%) (61.6%)
13 10 23
Male
(433%)) (33.3%) (38.3%)
Age
Mean + 39.26 = 37.16 = Mann- 0.951
SD 12.04 12.11 Whitney
Median
39 37
M)
Min-
20-61 19-61
Max

n: number of samples, %: percent, Test value: Chi-square test value
(x?), p value: statistical significance (p<0.05 indicates a statistically
significant difference between the groups). While the different letters
in the lines show the difference between the groups, the same letters
indicate no difference.

Comparison of subjective scales between the groups

No statistically significant differences were found between
the groups in BDI (p = 0.116), BAI (p = 0.230), or SOM
scores (p = 0.953). However, a significant difference was
observed in the emotional subscale and total scores of the
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DHI (p = 0.025), indicating a key finding. There were no
significant differences in the physical and functional
subscales of DHI (p = 0.727) (see Table 2).

Comparison of intra-intra-group vestibular test and
subjective scale findings in group I

Table 2. Comparison of BDI, BAI, SOM, and DHI findings
among the groups

Variable Group I Group II P
(n=30) (n=30) Value
De Bre:sl;on 1126:0.05  15.06:0.05 .
P (2.00-37.00)  (0.00-39.00) :
Inventory
Beck Anxiety 15.06+0.05 16.56+0.05 0230
Inventory (0.00-39.00) (4.00-44.00) ’
o 10.30+0.05 10.31+0.05
Somatization (0.50-2.41) (0.20-2,50) 0.953
. 10.93+0.05 13.20+0.05
DHI-Physical (2.00-20.00) (2.00-22.00) 0.060
DHI - 10.03+0.05 12.86+0.05 0.025
Emotional (0.00-20.00) (4.00-26.00) ’
. 11.13+0.05 11.56+0.05
DHI-Functional (2.00-20.00) (4.00-20.00) 0.727
DHI-Total 31.63+0.05 37.83x0.05 0.020

(12.00-54.00)  (10.00-54.00)
DHI: Dizziness Handicap Inventory, p value: statistical significance
(p<0.05 indicates a statistically significant difference between the
groups).

No statistically significant correlations were found
between VHIT gain values and BDI, BAI or somatization
scores (p > 0.05) (see Table 3). In contrast, a statistically
significant correlation was observed between DHI scores
and both BDI (p = 0.004) and BAI (p = 0.034). Positive
correlations were also identified between BDI, BAI, and
the physical (p = 0.022; p = 0.012) and total (p = 0.004; p =
0.034) subscales of the DHI (see Table 3).

Comparison of intra-intra-group vestibular test and
subjective scale findings in group II

No statistically significant correlations were observed
between VHIT gain values and BDI, BAI or somatization
scores (p > 0.05) (see Table 4). However, a positive
correlation was found between BAI and the functional
subscale of the DHI (p = 0.023) (see Table 4).

DISCUSSION

The
psychological distress is a complex phenomenon. While

intricate relationship between dizziness and
dizziness can lead to psychological distress in specific
individuals, for others, the psychological distress they
experience may manifest as dizziness or vertigo. The
mechanism that connects psychological symptoms with
dizziness symptoms has yet to be fully understood.
However, some experts suggest it may be due to a

significant overlap between neuroanatomical regions,
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Table 3. Correlation between BDI, BAI, SOM findings and vHIT gain findings, and DHI scores in Group I

Variable vHIT Right Left Right Left Left  Right DHI- DHI- DHI- DHI-
Gain LSCC LSCC ASCC PSCC ASCC PSCC Physical Emotional Functional Total
(n=60)
BDI 0.121 -0.237 0.003 0.127 -0.280  0.007 0.416 0.332 0.303 0.496
p 0.523 0207  0.989 0.503 0.133 0.969 0.022 0.076 0.104 0.004
BAI r 0113  -0.262  0.094 0346 -0.335 0.022 0.451 0.198 0.235 0.389
P 0.551 0.162 0.621 0.061 0.070 0.907 0.012 0.295 0.211 0.034
SOM r -0.052 -0.181  0.278 0299 -0.283  0.159 0.268 0.361 0.093 0.280
p 0.784  0.338 0.137 0.108 0.129 0.402 0.153 0.050 0.624 0.134

L = Lateral, A = Anterior, P = Posterior, SSC = Semicircular Canal, BDI = Beck Depression Inventory, BAI = Beck Anxiety Inventory, DHI = Dizziness
Handicap Inventory, SOM = Somatization Score. Pearson correlation is significant at the 0.05 level (2-tailed).

Table 4. Correlation between BDI, BAI, SOM findings and vHIT gain findings, and DHI scores in Group II

Variable vHIT Right Left Right  Left Left  Right DHI- DHI- DHI- DHI-
Gain LSCC LSCC ASCC PSCC ASCC PSCC Physical Emotional Functional Total

(n=60)
BDI 0.307 0.099 -0.084 -0.009 -0.228  0.356 0.048 0.196 0.206 0.229
P 0.099 0.602 0.658 0.964 0.226 0.054 0.803 0.298 0.275 0.223
BAI r 0.102 0.146 -0.013 -0.18 -0.010 0.107 -0.451 0.218 0.415 0.238
0591 0442 0947 0329 0958 0574 0.441 0.247 0.023 0.205
SOM r 0284 0275 0.041 -0.190 0.034 0.014 -0.115 0.196 0.323 0.190
p 0.128  0.141 0.829 0313  0.859  0.940 0.544 0.300 0.082 0.315

L = Lateral, A = Anterior, P = Posterior, SSC = Semicircular Canal, BDI = Beck Depression Inventory, BAI = Beck Anxiety Inventory, DHI = Dizziness
Handicap Inventory, SOM = Somatization Score. Pearson correlation is significant at the 0.05 level (2-tailed).

vestibular system neurotransmitters, and emotional state
pathways (1).

Psychological Test Results and Vestibular Findings: Our
study showed no significant differences in BDA, BAI, and
SOM scores between patients with and without vestibular
test findings. Both groups exhibited mild to moderate
depression, anxiety, and somatization. In Group I, these
findings could be due to psychogenic symptoms
secondary to vestibular disorders, while in Group II,
dizziness might be due to psychological factors. No
significant correlation was found between vestibular
findings and psychological test results, which aligns with
Best et al. (35) who also found no direct link between
vestibular test results and psychological symptoms in
patients with dizziness. In our clinical approach, all
patients  presenting  with undergo
comprehensive audiological and vestibular evaluation,
regardless of initial diagnostic assumptions, to distinguish
peripheral, central, or psychogenic origins. This inclusive
strategy reflects real-world clinical diversity. The presence
of dizziness in patients with normal vestibular test results
(Group II) may indeed influence psychological findings.
However, this subgroup represents a clinically relevant
population, and their inclusion highlights the importance

dizziness
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of integrating subjective and psychological assessments
into the diagnostic pathway for dizziness.

Recent studies have increasingly emphasized the role of
psychological factors in dizziness severity, particularly
among patients with vestibular pathologies. Rutenkroger
et al. (2024) (22) reported that higher levels of depression
and anxiety were significantly correlated with increased
DHI scores in patients with vestibular schwannoma.
Similarly, Inoue et al. (2023)(36) and Kim et al. (2024)
found that psychiatric symptoms were highly prevalent in
patients with vestibular disorders such as vestibular
migraine (37), with clinically significant anxiety reported
in nearly half of the cases. Omara et al. (2022)(38) further
demonstrated that a substantial proportion of dizzy
patients experience comorbid anxiety and depression,
often simultaneously. Consistent with these findings, our
study identified moderate levels of depression and anxiety
in both groups, regardless of objective vestibular test
results. The lack of significant differences in BDE scores
between vestibular-positive and vestibular-negative
groups may reflect the multifactorial and perceptual
nature of dizziness, where subjective distress is not always
aligned with measurable vestibular dysfunction. These
results underscore the importance of including
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psychological assessment in routine dizziness evaluations
and support our study’s objective of highlighting
subjective factors as key diagnostic and therapeutic
considerations.

(2) vHIT Findings and Psychological Measures: Our study
found no significant correlation between vHIT results and
anxiety, depression, or somatization. However, a
relationship was found with DHI scores. Gurgel et al. (5)
and Subasi et al. (39) found links between psychological
factors and vestibular dysfunction. However, this was not
observed in our study due to the exclusion of conditions
such as hearing loss or tinnitus. This might have reduced
the impact of vestibular dysfunction on vHIT results, as
mild findings were observed in our patients (3).

Subjective Assessments and Dizziness Perception: A
significant difference in dizziness perception, as measured
by the DHI, was found between patients with and without
abnormal vestibular findings. Dizziness perception was
higher in patients with regular vestibular tests, aligning
with Yip & Strupp and Zamyslowska-Szmytke et al. (40),
who found that psychological factors influence dizziness
perception in patients with normal vestibular findings.
Psychological factors often influence dizziness perception
more than vestibular findings when tests are inconclusive.
Piker et al. (41) found that psychological comorbidities
correlated with self-reported dizziness disability, and
Schmid et al. (42) showed strong correlations between DHI
scores and emotional sub-scores. Our findings support
these results, suggesting that subjective assessments
should guide further diagnostic and psychological
evaluations for patients with dizziness.

The relationship between anxiety and balance disorders
involves shared neural pathways, which may contribute to
dizziness caused by psychological factors. Saman et al. (43)
noted that many patients with dizziness also require
psychological support. This underscores the importance of
psychological evaluation in patients with dizziness and
expected vestibular test results.

We see exciting potential for future studies to refine our
patient grouping methods. For instance, we could
compare PPPD with other potentially confusing patients,
such as those with presbyeqiriblium, to further enrich our
understanding Future studies could improve patient
grouping considering symptom severity and triggers.
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CONCLUSION

Psychological assessments in patients with dizziness may
serve as a valuable tool in guiding further vestibular
for psychological
evaluation, particularly when vestibular findings are

testing and facilitating referrals

inconclusive.
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