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Introduction

Dizziness and vertigo are common presenting
complaints in otorhinolaryngology, with a
lifetime prevalence up to 30% for dizziness
and 7% for vertigo, significantly impacting
patients’ quality of life!? These symptoms
could cause a persistent fear of falling and
less balance confidence, which prompts
anxiety, depression and other mood disorders.
These patients often adopt avoidance

Correspondéncia: behaviors, limiting their daily activities and
Jodo Barbosa ) social interactions, thereby further impairing
jms.barbosa97@gmail.com . . .

their overall well-being.® Obstructive Sleep
Artigo recebido a 26 de Julho de 2025. Apnea (OSA), characterized by a complete or
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parap & partial airway collapse leading to decreased

oxygen saturation and/or respiratory effort-
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related arousals, is the most prevalent sleep
breathing disorder.* While the link between
sleep disorders, including OSA, and various
physical health issues is well-documented,
the relationship between OSA and dizziness
has received less attention.® Recent studies,
however,are shedding lightonthisconnection.
Tsai et al. performed a nationwide cohort study
that established OSA as an independent risk
factor for vertigo, recommending physicians
to be vigilant about vertigo in patients with
OSAS Additionally, research by Kaybasi et
al. indicated that patients with moderate-
to-severe OSA exhibit abnormal vestibular
responses.®  Although the mechanism
behind OSA-related dizziness is still not fully
understood, it has been suggested that
hypoxic damage caused by OSA may impair
the inner ear (Gallina et al.) (Fig.1).”

In this context, this study aims to identify the
prevalence of dizziness symptoms in patients
diagnosed with OSA and evaluate whether
OSA treatment improves these symptoms.

Materials and Methods

Population and Study Design

A prospective study was conducted involving
patients who underwent level 3 sleep study
(level 3 uses portable monitors that allow sleep
studies to be done at the patient’s home and
unlike level 1, it does not measure the number
of arousals or sleep stages, and it cannot
detect non respiratory sleep disorders) at
Hospital Beatriz Angelo in Loures (Portugal),
from January 2020 to December 2021. The
inclusion criteria for this study were as follows:
* Age range of 18-64 years

* Apnea-hypopnea index (AHI) >5

* Undergoing therapy for OSA for at least 2
years (with adherence to the treatment as re-
ported by the patients)

Figure 1
Proposed mechanism for balance disorders in patients with obstructive sleep apnea (Adapted from:

Gallina et al. 2010)
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Patients aged 65 or older were excluded to
minimize the influence of age-related balance
disorders that can be related to the aging in
vestibularstructures. The study was conducted
in accordance with the ethical standards laid
down in the Declaration of Helsinki guidelines.
Participant confidentiality was maintained
by pseudo-anonymizing all data. Patients
participated voluntarily and after informed
consent was obtained, the participants were
asked to respond, via telephone, to six close-
ended questions regarding their balance
disorders (see Table ).

All  patient responses were recorded
contemporaneously during the telephone
interviews and documented immediately as
they were provided. The six-question survey
used in our study was developed specifically
for this research by a multidisciplinary team
of otorhinolaryngologists and pulmonologists
at our hospital. Although it was not formally
validated, the questions were structured to
evaluate balance complaints before and after
OSA treatment using simple and standardized
response options to improve consistency. Five
patients who were not included in the study
responded to the survey, and minor linguistic
adjustments were made based on their
feedback.

For questions 2 to 4, responses of “Never” or
“Rarely” were categorized as “No”, considering
that these individuals’ quality of life was not
significantly affected by dizziness symptoms.
Conversely, responses of “Always” and “Often”
were categorized as “Yes”, reflecting that
these participants’ quality of life was adversely
affected by dizziness symptoms.

The decision to dichotomize Likert-type
responses into binary outcomes (“Yes” vs “No”)
was made to simplify the analysis and focus on
the impact of dizziness symptoms in patients’

Dizziness
symptoms

Hypoxic damage

of the inner ear
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Table 1
Questionnaire regarding balance complaints

ol Before starting OSA treatment, did you Yes
experience balance complaints? No
If “Yes”, proceed to the next questions
Always
. Often
2 Before starting OSA treatment, how often Rarel
did you usually experience balance complaints? Neve)r/
Do not answer/Do not know
Always
. Often
o3 After starting OSA treatment, how often do you Rarel
experience balance complaints? Y
Never
Do not answer/Do not know
Always
. . Often
Q4 After starting OSA treatment, did your balance Rarel
complaints improve? Y
Never
Do not answer/Do not know
Qs Before starting OSA treatment, did you take any Yes
medication to treat balance complaints? No
No
06 After starting OSA treatment, if you previously took Yes, but a lower dosage

quality of life. This method was supported in
pilot testing of patients not included in the
final cohort, which indicated that this binary
classification improved clarity and consistency
of responses during telephone interviews.

Results

A total of 226 participants met the inclusion
criteriaand were included in the study. Among
these, 151 participants (66,8%) were male. The
mean age was 50,4 years (+ 8,72 years) years
with a minimum age of 26 and a maximum
age of 64. The mean body-mass index (BMI)
was 34,1 kg/m? (+ 7,3) and the average AHI
was 36,36 (+ 259). Prior to OSA treatment,
64 (28,3%) of the patients reported dizziness
symptoms, with a prevalence of 42,7% (32/75)
among female patients and 212% (32/151) in
male patients.

Our analysis explored potential associations
between dizziness symptoms and several

medication for balance disorders, do you still take it?

Yes, same dosage
Yes, but an increased dosage

factors: gender, age, BMI and AHI. Logistic
regression analysis revealed that gender was
a statistically significant predictor of dizziness
symptoms before starting OSA therapy
(3=1,018, p=0,001; odds ratio [OR] = 2.77, 95 %
confidence interval [CI] 152-5.05). Females
had approximately 2,77 times higher odds
of reporting dizziness symptoms compared
to males, indicating a notable association
between gender and the likelihood of
experiencing these symptoms.

Age was not a statistically significant predictor
of dizziness symptoms before starting OSA
therapy (3=0,010, p=0,572; OR = 1.01, 95 % CI
0.98-1.04). The odds ratio of 1,010 suggest that
each additional year increases the likelihood
of dizziness symptoms by 1,0%, but this effect
is not statistically significant.

When it comes to BMI, our analysis showed a
positive coefficient (3=0,013; OR =1.01, 95 % CI
0.97-1.05), suggesting that a higher BMI was
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associated with an increased likelihood of
reporting dizziness symptoms, with an odds
ratio of 1,013, indicating a 1,3% increase in odds
for each unit increase in BMI. However, this
effect was not statistically significant (p=0,518).
Interestingly, a higher AHI was associated
with a slightly reduced likelihood of reporting
dizziness symptoms (3 = -0,014, p=0,038; OR =
0.99, 95 % Cl 0.97-1.00), with each unit increase
in AHI decreasing the odds of dizziness by 1.4%.
While this effect is statistically significant, the
magnitude of change is relatively small.
Regarding the treatment modalities, 96% of
patients (217) were treated with positive airway
pressure therapy and lifestyle measures, such
as dieting; 5 patients (2,2%) were treated only
with weight loss and 4 patients (1,8%) only
underwent upper airway surgery.

Following the start of therapy, only 9 out of
the 64 patients who initially reported dizziness
continued to experience symptoms (14%),
marking a significant reduction. McNemar's
test confirmed this observation to be
statistically significant (x?(1) = 53.0, p < 0.001),
indicating a strong correlation between OSA
therapy and the improvement of dizziness
symptoms.

Beforeinitiating OSAtreatment,13outofthe 64
patients (20,3%) who reported dizziness used
medication (Betahistine) for these symptoms.
Of these, 7 (53,8%) reported a reduction in their
dosage after initiating OSA therapy. Using
McNemar's test, we found that there was no
statistically significant correlation (x2(1) = 0.08,
p=0,773) between the start of OSA therapy
and the reduction or cessation of Betahistine
medication.

No harms or adverse events related to the
treatment were reported by participants
during the data collection process.

Discussion

To identify the prevalence of dizziness
symptomsin patients diagnosed with OSAand
evaluate whether OSA treatment improves
these symptoms, 226 patients with diagnosed
OSA, aged between 18 and 64, were screened
for dizziness symptoms in this study.

In our study, we demonstrated an overall
prevalence of dizziness in 283% of our
patients. Although dizziness is one of the
most common complaints in clinical practice,
estimating its prevalence can be challenging
due to different wordings of the questions
inquiring about dizziness and variationsin how
dizziness is defined and perceived by different
individuals.® Literature suggest that dizziness
affects approximately 20-35% of the general
population at some point in their lives.®° One
study focusing on patients with OSA found a
prevalence of dizziness or vertigo symptoms
of 22,5% in a group of 512 patients, which is
within a comparable range to our study.”®

It is important to note that our study did not
include a control group of non-OSA individuals.
However, previous research that included
control groups has consistently demonstrated
a higher prevalence of dizziness symptoms in
OSA patients compared to healthy individuals.
For example, two studies specifically
comparing the incidence of vertigo in OSA
patients with that in the general population
found a significantly higher incidence of these
symptoms in the OSA group 5"

In this study, our findings showed that
being female nearly triples the likelihood of
experiencing dizziness symptoms associated
with OSA compared to being male. This
finding aligns with existing literature, which
shows a higher prevalence of dizziness and
vertigo in women.? B |t is believed that some
factors contributing to this could include a
higher incidence of migraines, hormonal cycle
variations, and a greater tendency for women
to seek medical care.>”

A wide range of published literature has
established a relationship between aging
and an increase in balance disorders. As
individuals age, various sensory systems
— vestibular, visual, proprioceptive and
autonomic - undergo changes that can
be influenced by disease or injury’® Other
factors, such as changes in neurological,
cardiovascular and musculoskeletal systems,
can also contribute to dizziness. Age-related
changes in the vestibular system are normal,
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with most studies reporting a significant
decline in vestibular hair cells starting after
the age of 65. However, the onset and rate of
degeneration can vary between individuals
and among different sensory organs, cells or
neurons, with one study reporting a gradual
loss of neurons and sensory cells starting as
early as 40 years of age.® Given these factors,
our study focused on adults younger than 65
years of age to minimize the impact of age-
related changes in sensory organs that could
contribute to balance disorders. In our cohort,
consistent with published studies, we found
that each additional year of age increased
the likelihood of dizziness symptoms, but this
effect was not statistically significant.

When it comes to BMI, our study suggests
a slight increase in the likelihood of
experiencing dizziness symptoms with higher
BMI values, although this effect was not
statistically significant. Although research on
the relationship between BMI and balance
disorders is limited, some studies have
provided important insights. For instance,
one study comparing a group with chronic
dizziness to a healthy control group found a
significantly higher obesity rate among the
patients.’® Evidence also indicates that excess
weight and obesity can negatively impact
balance and postural stability.” Notably, one
study demonstrated that weight loss in obese
men led to improved balance control, with
the extent of improvement directly correlated
with the amount of weight lost.™
Interestingly,ourfindingssuggestthatahigher
AHI was associated with a slightly reduced
likelihood of reporting dizziness symptoms,
although the effect size is very small. This
finding is supported by a previous study that
observed that 27% of patients with mild OSA
reported dizziness.” While our findings may
appear counterintuitive, studies have shown
that AHI does not correlate with the hypoxic
burden of OSA, as it fails to account for
hypoxemia caused by obstructive respiratory
events.?®? So, two patients with a similar AHI
may experience significantly different levels of
hypoxic burden. These studies, along with our

data, could suggest that the severity of OSA
does not have a straightforward correlation
with the presence of dizziness symptoms.
Our second primary objective was to identify
the impact of OSA therapy on dizziness
symptoms. Among the 226 participants, 64
(28,3%) initially reported balance disorders
prior to beginning OSA treatment. Following
a minimum of two years of therapy, only 9
participants continued to experience these
symptoms. Thissubstantialreductionindicates
a strong correlation between OSA and the
improvement of balance-related issues. While
studies focusing of the impact of OSA therapy
on dizziness are limited, recent research has
demonstrated that such therapy can improve
dizziness symptoms in patients with OSA. Two
studies have shown an improved dizziness-
related quality of life, as measured by the
Dizziness Handicap Scale (DHI), within just
three months of initiating continuous positive
airway pressure (CPAP) therapy.?223

One of these studies reported significant
postural improvements after 12 months of
CPAP therapy, with reduced sway surface
and power spectra values in posturography,
especially under eyes-closed and foam-surface
conditions, indicating better vestibular control.
The same study also showed a slight increase
in vestibulo-ocular reflex (VOR) gain after
therapy, although it did not reach statistical
significance. The improvement in these scores
suggests that such changes may be due to
oxidative restoration processes occurring
along the cognitive and multisensory neural
pathways involved in balance control.??

The success of CPAP in treating dizziness
suggests that all patients with balance
disorders, especially those who have failed
traditional treatments, should be evaluated
for a history of snoring and other symptoms of
obstructive sleep apnea.”®

Betahistine is often prescribed, including
for cases of “unspecified dizziness”, where a
patient with suspected vertigo does not meet
the diagnostic criteria for a specific condition.
In our study, 13 out of the 64 patients with
dizziness symptoms (20,3%) were taking
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Betahistine. Notably, more than half of these
patients reduced their dosage or stopped
taking it altogether after beginning sleep
apnea therapy, which could suggest that OSA
therapy may effectively alleviate their dizziness
symptoms to the point where patients no
longer feel the need for medication. However,
our study found no statistically significant
correlation between the start of sleep apnea
therapy and the reduction or cessation of
Betahistine. The reluctance to reduce or
stop medication, even though the reported
improvement in dizziness symptoms, might
be influenced by patients’ fear of symptom
recurrence,since many people who experience
relief from dizziness with the medication
become anxious about discontinuing it.

The strengths in this study include the
exclusion of individuals over 65 years of
age, which minimized the impact of age-
related balance disorders. Additionally, every
participant had a confirmed diagnosis of OSA
through sleep study, enhancing the validity of
the findings. The requirement that patients
undergo a minimum of two years of therapy
is another strength, as it allows for a more
accurate assessment of the long term-effects
of OSA treatment on dizziness and balance
disorders. This ensures that any observed
improvements in symptoms are likely due
to sustained therapy rather than short-term
effects or fluctuations.

However, the present study has limitations.
Some confounding variables that could
influence dizziness symptoms, such as
medication for other conditions and the
presence of additional medical issues, were
not accounted for in this study. Moreover, the
assessment of dizziness symptoms was based
on a non-validated questionnaire; therefore,
the absence of prior validation should be
considered when interpreting the results. Also,
the fact that this study relied on patient’s self-
reported symptoms can introduce subjectivity
since individual's perceptions of their balance
disorders might differ.

Thisstudy did not focus on a specific pathology
or how OSA and its treatment could affect it.

Instead, we examined patients diagnosed with
OSA and screened them for balance disorders
based solely on their reported symptoms,
without conducting diagnostic tests or
identifying a specific underlying condition.
We also assessed whether OSA therapy led to
an improvement in these symptomes.

Future research, including comorbidities and
vestibular instrumental tests, could better
explore the link between OSA and balance
disorders.

Conclusion

This study highlights the significant
prevalence of dizziness symptoms among
patients with OSA, reinforcing the growing
evidence of a consistent association between
OSA and balance disorders. Moreover, our
study demonstrated that OSA treatment
could positively impacts these symptoms.
Given these results, it is important to
consider screening for OSA in patients
presenting with dizziness symptoms during
otorhinolaryngology  appointments.  This
study acknowledges its limitations and the
need for further research, including the
collection of additional data such as patient’s
comorbidities and diagnostic vestibular tests,
to better understand the relationship between
OSA and balance disorders.
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