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 Abstract     

Background: Vestibular vertigo and decreased sleep quality are 
prevalent issues that significantly affect the life expectancy, quality 
of life, and mental health of the elderly. Evidence from human and 
animal studies suggests a link between sleep disorders and vertigo. 
However, this association has not been sufficiently explored in the 
elderly population. The present study investigates the associations 
between vertigo-induced handicap and sleep quality in older people.
Methods: This cross-sectional study included individuals aged 
60–70 with vestibular vertigo. The participants completed two 
questionnaires—the Dizziness Handicap Inventory (DHI) and 
the Pittsburgh Sleep Quality Index (PSQI)—in the presence of 
one of the authors.
Results: In this study, 96% of participants exhibited some degree 
of poor sleep quality. Correlation analysis revealed positive 
relationships between PSQI subcategory scores and specific 
domains of the DHI. Subjective sleep quality was significantly 
associated with DHI-Total (DHI-T), DHI-Emotional (DHI-E), 
and DHI-Functional (DHI-F) scores. Sleep disturbance showed 
significant links with the DHI-E and DHI-F domains. The use 
of sleeping medication was significantly correlated with DHI-T, 
DHI-E, and DHI-F scores, while daytime dysfunction was 
associated with DHI-T and DHI-F scores (P<0.05). However, the 
PSQI-Total (PSQI-T) score did not show significant correlations 
with DHI-T, DHI-P (Physical), DHI-E, or DHI-F scores (P>0.05).
Conclusion: This study demonstrated that, in elderly individuals 
with vestibular vertigo, there is a correlation between the degree of 
vertigo-induced handicap and various dimensions of sleep quality. 
Specifically, as the handicap worsens, sleep quality deteriorates. 
These findings underscore the importance of assessing sleep 
quality when evaluating elderly patients with vestibular vertigo.
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Introduction

Due to increased life expectancy, reduced mortality, and 
declining birth rates, the elderly population is growing 
worldwide, including in Iran. This demographic shift 
has increased the demand for health services tailored 
to this population.1 Aging is accompanied by inherent 

biological and pathological changes experienced by 
all organisms.2 Dizziness is one of the most common 
symptoms in older adults, typically occurring during 
head movements or walking, significantly increasing 
the risk of falls.3 According to one-year prevalence 
estimates, 20% of individuals over 60, 30% of those 
over 70, and 50% of those over 80 experience significant 
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dizziness that necessitates medical attention and restricts 
daily activities.4 Progressive multimodal balance 
impairments, including the degeneration of vestibular 
and proprioceptive structures and functions, as well as 
disruptions in the central integration of these sensory 
inputs, contribute to dizziness and related complaints 
in the elderly. This condition is called presbystasis, 
presbyequilibrium, or multisensory dizziness.5 Vestibular 
vertigo is a major and prevalent cause of dizziness and 
imbalance in older adults,5 with significant impacts on 
morbidity, mortality, and healthcare resource utilization.6

Although sleep patterns may change throughout 
life, sleep disturbances are not a typical part of 
the aging process. Nevertheless, they are highly 
prevalent in old age, often accompanying chronic 
medical conditions. Insomnia, a common type of 
sleep disorder, has a prevalence of 10% to 50% in the 
elderly, which is significantly higher than in other age 
groups.7 Age-related sleep changes and insomnia are 
characterized by difficulty falling asleep, waking up 
earlier, increased frequency of awakenings, nighttime 
awakenings, and a reduction in deep sleep duration.8, 9  
Insomnia has serious consequences, including 
depression, anxiety, an increased risk of vascular 
dementia and Alzheimer’s disease, and a negative 
impact on the overall health of the elderly. Numerous 
risk factors, including vestibular vertigo, and the 
interactions between these factors are associated with 
the development and incidence of insomnia.7

Sleep disorders can affect the vestibular system. 
Sleep deprivation has been shown to alter the posterior 
parietal cortex, which plays a crucial role in processing 
vestibular information and representing the surrounding 
space.9 Gomez et al. (2008) reported that 36 hours of 
sleep deprivation impairs healthy individuals’ ability 
to control posture, as measured by posturography.10 
Similarly, Gallina (2010) assessed vestibular function 
in patients with obstructive sleep apnea syndrome 
(OSAS) and found a higher prevalence of caloric testing 
abnormalities, longer latency in saccadic eye movements, 
and alterations in smooth-pursuit movements.11

Due to the extensive connections between the 
vestibular system and various brain centers, including 
those that regulate sleep, vestibular disorders are 
considered a significant cause of vertigo and contribute 
to sleep disturbances. A study of adult patients 
revealed that individuals with bilateral vestibular 
disorders exhibit abnormal sleep patterns and shorter 
sleep durations than healthy individuals.12 Research 
has also established neural connections between the 
vestibular system, sleep regulation, and circadian 
rhythm centers.13 As demonstrated in rodents, the 
vestibular nucleus is linked with the suprachiasmatic 
nucleus (SCN) via the lateral intergeniculate region. 
The SCN is the center for regulating the body’s 
biological rhythm and altering sleep and wakefulness, 
whose processes are modulated directly and indirectly 

by environmental factors such as light and vestibular 
information.14, 15

Valid instruments, such as the Dizziness Handicap 
Inventory (DHI) and the Pittsburgh Sleep Quality 
Index (PSQI), have been utilized to investigate the 
connections between sleep disorders and various 
causes of vertigo, including vestibular disorders, 
psychological issues, post-traumatic brain injury, 
and presbystasis. Findings have demonstrated a 
significant correlation between dizziness handicaps 
and the severity of sleep disorders.16, 17 Furthermore, 
sleep disturbances in patients with chronic vertigo are 
often accompanied by anxiety and severe depression.16

Helbig et al. (2013) explored the association 
between sleep disorders and the risk of falls in the 
elderly, considering the effects of age and dizziness. 
They identified a positive correlation between sleep 
disorders and an increased risk of falls in individuals 
over 75, including those without dizziness.9

The literature review revealed limited research 
studies examining the association between sleep 
problems and vestibular disorders in the elderly. 
While the connection between vestibular vertigo and 
sleep disturbances has been partially established, 
it has yet to be thoroughly explored in older adults. 
Vestibular vertigo and sleep problems are common 
complaints in the elderly, contributing to increased 
stress, depression, and a decline in quality of life in 
this population. Therefore, it is essential to investigate 
the relationship between these two factors in older 
people. This study aimed to evaluate and analyze sleep 
problems in elderly individuals with vestibular vertigo.

Methods

1. Participants
Fifty individuals of both genders, aged 60 to 

70 years, with vestibular vertigo, were enrolled 
in this prospective study. The participants were 
elderly individuals who sought consultation from 
otolaryngology specialists at a daily center for the 
elderly in Hamedan due to balance problems and 
dizziness. They were selected using a convenience 
sampling method. The participants were initially 
interviewed using a standard vestibular vertigo 
diagnosis flowchart, referenced from the 2008 
National Health Interview Survey (NHIS) in Albathi 
and Agrawal’s article.18 The diagnosis of vertigo was 
based on the flowchart and the diagnosis provided 
by an otorhinolaryngologist. The NHIS flowchart 
questions are listed in Table 1. 

An otorhinolaryngologist diagnosed the causes of 
vertigo based on the elderly participants’ examination 
and medical records. Among the participants, 17 had 
Benign Paroxysmal Positional Vertigo (BPPV), 16 had 
unilateral or bilateral reduced vestibular response, 6 
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had delayed endolymphatic hydrops, 3 had trauma, 
3 had sudden deafness with vertigo, 3 had vestibular 
neuronitis, and 2 had labyrinthitis. All participants 
were in a non-acute (non-attack) condition.

The inclusion criteria were: age above 60 years; 
presence of vestibular vertigo as per the NHIS 
definition of vestibular vertigo;19 absence of cognitive 
disorders, with a score above 25 on the Mini-Mental 
State Examination (MMSE);20 signing consent forms 
for participation; and absence of severe vascular and 
respiratory problems, neck problems, orthopedic or 
wheelchair dependence,17, 18 as well as conditions such 
as stroke, movement disorders, multiple sclerosis, spinal 
cord injuries, muscular dystrophy, muscle degeneration, 
glaucoma, diabetic retinopathy, and cataracts.18

This study was conducted over 8 months. The 
study protocol was approved by the ethics committee 
of Hamadan University of Medical Sciences (ethics 
code: IR.UMSHA.REC.1400.888).

2. Evaluations
The Dizziness Handicap Inventory (DHI) and 

Pittsburgh Sleep Quality Index (PSQI) were administered 

to the eligible participants. The instruments and their 
scoring systems are described below.

2.1. Persian Version of the Dizziness Handicap 
Inventory (DHI)

The Persian version of the DHI contains 25 
items that assess the consequences of vestibular and 
balance disorders. The overall score ranges from 0 
(no disability) to 100 (severe disability) and includes 
three domains: physical (DHI-P), emotional (DHI-
E), and functional (DHI-F). In the original version of 
the questionnaire, a cut-off point of 14 is considered 
the normal/abnormal criterion. In the Persian 
version, a cut-off point of 10, with 100% sensitivity 
and specificity, distinguishes between non-disabled 
individuals and those with vertigo.21, 22

2.2. Persian Version of the Adult Pittsburgh Sleep 
Quality Index (PSQI)

The Persian version of the PSQI is a self-
assessment tool used to evaluate sleep disorders and 
quality over the previous month. The PSQI consists 
of 18 questions, each scored from 0 to 3 on a 4-point 
Likert scale. This questionnaire assesses various 

Table 1: Vestibular vertigo case definition
1 • Do you have an imbalance or vertigo over the last 12 months? The patients who answered negatively to the question were 

excluded from the study; the participants who answered “yes” were asked the following questions.
2 • Have you experienced blurred vision while turning your head, as well as nausea and vomiting? Have you experienced 

imbalance and unsteadiness, causing difficulty standing and walking, as well as nausea and vomiting? (a positive answer to one 
of these questions would indicate the presence of vestibular vertigo. In case of a negative answer, the next questions were asked). 

3 • Over the past 12 months, have you suffered from dizziness episodes and disequilibrium, vertigo, and a feeling of spinning? 
(a positive answer to this question indicates the presence of vestibular vertigo). 

4 • Do you experience dizziness and imbalance when you turn your head to the sides? Do you experience these conditions 
when you look up and down? a positive answer to one of these questions would indicate the presence of vestibular vertigo. 

Table 2: Mean and standard deviation of Dizziness Handicap Inventory and Pittsburgh Sleep Quality Index scores
Mean (±SD)NumberQuestionnaires
51.14 (±26)
14.8 (±6.7)
14.6 (±12.11)
21.7 (±10.37)

50
50
50
50

Dizziness Handicap Inventory -Total
Dizziness Handicap Inventory -P
Dizziness Handicap Inventory -E
Dizziness Handicap Inventory -F

13.16 (±4.72)
1.84 (±1.03)
2.26 (±0.89)
2.4 (±0.9)
1.84 (±1.29)
1.78 (±0.76)
1.58 (±1.47)
1.62 (±1.15)

50
50
50
50
50
50
50
50

Pittsburgh Sleep Quality Index -Total
Subjective sleep quality
Sleep latency
Sleep duration
Habitual sleep efficiency
Sleep disturbances
Use of sleeping medication
Daytime dysfunction

Table 3: Correlation coefficients between Dizziness Handicap Inventory and Pittsburgh Sleep Quality Index scores
Dizziness Handicap 
Inventory -F

Dizziness Handicap 
Inventory -E

Dizziness Handicap 
Inventory -P

Dizziness Handicap 
Inventory -Total

Variables

0.31
0.3*

-0.09
-0.13
-0.03
0.33*

0.5**

0.3*

0.25
0.38**

-0.19
-0.1
-0.02
0.28*

0.33*

0.5**

0.23
0.23
-0.03
-0.036
0.14
0.16
0.107
0.25

0.26
0.32* 

-.2
-0.06
0.005
0.23
0.4** 

0.4**

Pittsburgh Sleep Quality Index -Total
Subjective sleep quality
Sleep latency
Sleep duration
Habitual sleep efficiency
Sleep disturbances
Use of sleeping medication
Daytime dysfunction
*Correlation is significant at the 0.05 level (two-tailed). **Correlation is significant at the 0.01 level (two-tailed).
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factors, including subjective sleep quality, sleep 
latency, sleep duration, habitual sleep efficiency, 
sleep disturbances, use of sleep medication, and 
daytime dysfunction. A score of 5 or higher on 
the questionnaire indicates poor sleep quality.23 
Boyce et al. (1989), who originally developed this 
questionnaire, determined its internal consistency 
using Cronbach’s alpha, which yielded a value of 
0.83. The Cronbach’s alpha coefficient for the Persian 
version of this questionnaire was 0.78.24

3. Statistical Analysis
Statistical analyses were performed using SPSS 

version 23 (IBM, Armonk, NY, USA). Descriptive 
statistics were used to summarize the data, including 
mean (standard deviation) and number (percentage). 
The Kolmogorov-Smirnov test was employed to 
assess the normality of the data distribution, and 
the Spearman correlation coefficient was used to 
evaluate correlations. A significance level of P<0.05 
was considered statistically significant.

Results

This study was conducted with 50 older adults suffering 
from vestibular vertigo, with an average age of 68.26±8.9 
years. Among these participants, 24 (48%) were women 
and 26 (52%) were men.

The mean scores of the Dizziness Handicap 
Inventory (DHI), the Pittsburgh Sleep Quality Index 
(PSQI), and their subcategories are presented in Table 2.  
In the PSQI, 48 (96%) participants scored above 5,  
2 (4%) scored precisely 5, and 38 (76%) scored above 
9, indicating a definite sleep disorder.4

The results of the correlation between the scores of 
the DHI and PSQI questionnaires are detailed in Table 
3. According to these results, there was a significant 
positive relationship between the scores of the PSQI 
subcategories and the DHI total and domain scores, 
as described below:

Subjective sleep quality correlated significantly 
with the DHI-Total (rho=0.32, P=0.024), DHI-E 
(rho=0.40, P=0.006), and DHI-F scores (rho=0.30, 
P=0.032). A significant correlation was found between 
the sleep disturbance subcategory and the DHI-E 
scores (rho=0.28, P=0.05) and DHI-F scores (rho=0.33, 
P=0.02). The associations between the use of sleep 
medication and the DHI-Total (rho=0.40, P=0.006), 
DHI-E (rho=0.33, P=0.02), and DHI-F (rho=0.50, 
P<0.001) were significant, as were the relationships 
between daytime dysfunction and the DHI-Total 
(rho=0.40, P=0.004), DHI-E (rho=0.50, P<0.001), and 
DHI-F scores (rho=0.30, P=0.04). Finally, the PSQI-
Total exhibited no significant positive correlation 
with the DHI-Total, DHI-P, DHI-E, or DHI-F scores 
(P>0.05).

Discussion

The primary goal of this study was to examine sleep 
quality in the elderly population with vestibular vertigo 
complaints and to explore the relationship between sleep 
quality (across all subcategories of the PSQI) and vertigo-
induced handicap. Previous studies have typically 
included a wide age range and did not specifically 
focus on the elderly group, nor have they investigated 
all the components of sleep disorders. According to the 
findings of this study, 96% of participants exhibited poor 
sleep quality.

Helbig et al. (2013) investigated the association 
between falls and various sleep disturbances in older 
people while considering age and dizziness. Their 
findings revealed a strong correlation between longer 
sleep patterns, difficulty falling asleep, trouble staying 
asleep, and falls in older people.9 Monirah Albathi and 
Yuri Agrawal (2017) explored the relationship between 
vestibular vertigo and sleep duration in 20,950 
American adults. They demonstrated that individuals 
with vestibular vertigo were more likely to experience 
sleep problems than those without vertigo, with their 
sleep duration either abnormally short or long.18

What distinguishes the present study from Albathi 
and Agrawal’s is that our study specifically focuses on 
the elderly population and investigates various aspects 
of sleep disorders and their relationship with vertigo-
induced handicaps in this age group.

Previous research has shown that patients aged 
31 to 71 years with Meniere’s disease spend less time 
in deep sleep than healthy individuals, while their 
level of arousal is higher.25, 26 In a study involving 
52 adults over the age of 57 who had complaints of 
vestibular vertigo and other conditions (including 
those of psychotic or autonomic origin), Konomi 
(2014) found that the PSQI score was higher in groups 
with psychotic dizziness and autonomic imbalance.17 
The results of this study confirmed a high rate of sleep 
disturbance in patients with vertigo, indicating that 
sleep quality affects various types of dizziness and 
vertigo.17

The present study found no significant correlation 
between the PSQI and DHI total scores. However, the 
subjective sleep quality, use of sleeping medication, 
and daytime dysfunction in the PSQI were found 
to correlate significantly with the total score and 
the emotional and functional domains of the DHI. 
Similarly, significant associations were observed 
between sleep disturbance and the emotional and 
functional domains of the DHI. There is insufficient 
evidence to draw firm conclusions about the 
relationship between vestibular vertigo and sleep 
disorders in the elderly. Nevertheless, studies 
across various age groups and clinical populations 
have identified a link between dizziness and poor 
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sleep quality.26-28 Kim (2018) discovered a positive 
correlation between the PSQI and total DHI scores in 
adults with vestibular vertigo (vestibular migraine and 
BPPV) of psychological origin. This study, however, 
did not examine the relationship between the PSQI 
subcategories and the DHI. Iranfar and Azad (2022) 
found that adults (mean age 51) with BPPV exhibited 
poorer sleep quality than the control group concerning 
four components of the PSQI (subjective sleep quality, 
use of sleep medications, daytime dysfunction, and 
sleep disturbance).28 Relatively similar results have 
been reported in other studies on older people and 
adult populations with BPPV.27 PPV is a common cause 
of dizziness, especially in the elderly, accounting for 
approximately one-third of vertigo cases.29 Studies 
suggest poor sleep quality may contribute to the 
recurrence of vertigo attacks.28

Multiple mechanisms may explain the relationship 
between vestibular vertigo and sleep disturbances. 
The vestibular system, which senses the head’s 
position relative to the earth’s gravity, may provide 
critical signals for the onset and maintenance of 
sleep.18 Vestibular sensory inputs, particularly those 
from otolithic receptors, immediately affect the 
suprachiasmatic nuclei (SCN). The SCN controls the 
circadian rhythm and regulates many of the body’s 
functions in a 24-hour cycle through its hormonal and 
neurological activities. As demonstrated in rodents, the 
vestibular nucleus is connected to the SCN via the lateral 
intergeniculate region. Animal studies indicate that the 
vestibular system and the visual and somatosensory 
systems play a role in regulating circadian rhythms.13 
Various synchronizing social and environmental 
inputs, such as light, influence SCN neurons. 
Vestibular inputs, particularly those from otolithic 
organs, also synchronize biological rhythms.13, 18, 30  
According to physiological evidence, labyrinthine 
inputs affect neurons in the reticular formation, which 
modulates sleep patterns. Furthermore, the middle 
vestibular nucleus receives orexinergic inputs from 
the lateral hypothalamus, influencing areas mediating 
arousal and specific sleep aspects.31

Research into the relationship between sleep 
disorders and vestibular vertigo is still emerging 
and yet to be well-established. However, numerous 
researchers have suggested a link between sleep and 
the vestibular system. Several studies indicate that 
sleep disturbances affect the cortical processing of 
vestibular signals.19 In a study conducted by Lin and 
Young, sleep deprivation was found to increase the 
asymmetry of the ocular vestibular-evoked myogenic 
potential (oVEMP) response and the vestibular-ocular 
reflex (VOR) gain.32 Additionally, there are theories 
regarding the impact of the vestibular system on sleep 
and circadian rhythm centers. Evidence supports this 
theory, showing that the vestibular system has major 
connections to the centers regulating different sleep 

stages. Vestibular inputs to the autonomic nervous 
system enable the vestibular system to regulate 
autonomic functions during rapid eye movement 
(REM) sleep.32

The neural plasticity of cognitive and sensory 
systems is influenced by slow-wave sleep, paradoxical 
sleep, and theta waves during REM sleep. Evidence 
has shown that sleep also impacts vestibular 
information related to learning and neuroplasticity. 
The plasticity of the vestibular cortex, hippocampus, 
visual cortex, cerebellum, and vestibular nuclei is 
modulated by sleep during vestibular compensation.13 
Sleep disturbances and poor sleep quality could hinder 
vestibular recovery and compensation. Due to the 
slow nature of the compensation process, the adverse 
effects of sleep disorders on neuroplasticity are more 
pronounced in the elderly population,33 emphasizing 
the need to assess sleep disorders in older adults with 
vestibular vertigo.

Patients with vestibular vertigo frequently report 
sleep disturbances. Sleep problems associated with 
dizziness in older people appear to have more severe 
consequences than in other age groups. Therefore, 
studying sleep disorders is crucial for predicting 
the effects of vestibular vertigo and developing the 
necessary diagnostic and therapeutic strategies.

A limitation of this study was the lack of a 
comprehensive evaluation of the elderly participants’ 
mental, psychological, and social conditions. Since 
psychiatric disorders, such as depression and anxiety, 
are closely linked to sleep disturbances,34 and the 
prevalence of mental health issues is higher in the 
elderly,35 it is recommended that future studies account 
for these potential confounding factors. Additionally, 
in this study, the patients’ scores were compared 
against the cut-off points of the questionnaires without 
including a control group. It is suggested that future 
studies involve a larger sample size and incorporate 
a control group to strengthen the findings.

Conclusion

This study found that some older adults with vestibular 
vertigo experience poor sleep quality, and there is a 
significant correlation between vertigo-induced disability 
and various dimensions of sleep quality. In clinical 
settings, it may be beneficial to prioritize the diagnosis of 
sleep disorders in elderly patients with vestibular vertigo. 
In addition to routine measures for evaluating the causes 
of dizziness and vertigo, it is crucial to consider other 
aspects, including sleep issues, which can significantly 
impact the quality of life in this population. Furthermore, 
investigating the effect of vestibular rehabilitation on 
sleep quality would provide valuable insights into the 
interaction between sleep and vertigo, enhancing our 
understanding of their relationship.
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Highlights:
•	 High rate of sleep disturbances in elderly 

individuals with vestibular vertigo.

•	 Significant relationship between certain 
aspects of sleep quality and dizziness-induced 
handicap in older people.

•	 The importance of diagnosing sleep disorders 
in elderly patients with vestibular vertigo.

Plain Language Summary:
Vestibular and sleep disorders are common 

complaints in the elderly population, significantly 
affecting their quality of life and overall health 
prognosis. Investigating the relationship between 
these two disorders is crucial for understanding 
their underlying causes and developing effective 
intervention strategies. In this study, a group of elderly 
individuals with vestibular vertigo was assessed to 
evaluate dizziness-induced handicap and sleep quality. 
The findings revealed that a significant proportion 
of participants had poor sleep quality. Additionally, 
a positive relationship was observed between some 
subcategories of the sleep quality questionnaire and 
the scores of the dizziness handicap inventory. This 
indicates that as sleep quality declines, the handicap 
caused by dizziness worsens, and vice versa. The 
results of this study highlight the importance of 
assessing sleep status in elderly patients with 
vestibular vertigo, which should be included in the 
routine evaluation and management of this population.

Authors’ Contribution

Conceptualization: Zahra Hosseini Dastgerdi, Nasrin 
Gohari. Data curation: Zahra Hosseini Dastgerdi, 
Nasrin Gohari. Formal analysis: Nasrin Gohari, Mobina 
Mehrabifard. Investigation: Zahra Hosseini Dastgerdi, 
Nasrin Gohari, Mobina Mehrabifard. Methodology: 
Zahra Hosseini Dastgerdi, Nasrin Gohari. Project 
administration: Zahra Hosseini Dastgerdi, Nasrin 
Gohari, Mobina Mehrabifard. Resources: Zahra 
Hosseini Dastgerdi, Nasrin Gohari. Software: Hasti 
Seifi, Bahare Khavarghazalani. Supervision: Zahra 
Hosseini Dastgerdi, Nasrin Gohari. Validation: Mobina 
Mehrabifard, Hasti Seifi. Visualization: Zahra Hosseini 
Dastgerdi, Nasrin Gohari. Writing—original draft: 
Zahra Hosseini Dastgerdi, Nasrin Gohari. Writing—
review & editing: Hasti Seifi, Bahare Khavarghazalani. 
Approval of final manuscript: all authors.

Acknowledgment

We sincerely thank the respected officials of the 
Hamadan Welfare Organization and the directors of the 
Khorshid daily care centers, Ms. Naderi Movahed from 
the Hamian Mehr Center, Ms. Heshmati from the Habib 

Ibn Mazaher Center, and Mr. Mahmoudian. We also 
sincerely appreciate all the participants who contributed 
to this study.

Funding

This research received no funding from public, 
commercial, or non-profit funding agencies.

Conflict of Interest: None declared. 

References

1	 Afshar PF, Asgari P, Shiri M, Bahramnezhad F. A 
review of the Iran’s elderly status according to the 
census records. GMJ. 2016;5(1):1-6. doi: 10.31661/gmj.
v5i1.397.

2	 Silva AL, Ferreira LMdBM, Freitas RVdM, Lima KCd, 
Guerra RO, Ribeiro KMOBdF. Quality of life in the 
institutionalized elderly with dizziness complaint: a 
cross-sectional study. Revista CEFAC. 2018;20:228-37. 
doi: 10.1590/1982-021620182023017.

3	 Naritomi H. Chronic dizziness in elderly people: its 
clinical characteristics and magneto-encephalographic 
findings. Rinsho Shinkeigaku=Clinical Neurology. 
2008;48(6):393-400. doi: 10.5692/clinicalneurol.48.393. 
PMID: 18616149.

4	 Jahn K. The aging vestibular system: dizziness 
and imbalance in the elderly. Vestibular disorders. 
2019;82:143-9. doi: 10.1159/000490283. PMID: 
30947233.

5	 Fernández L, Breinbauer HA, Delano PH. Vertigo and 
dizziness in the elderly. Frontiers in neurology. 2015 
Jun 26;6:144. doi: 10.3389/fneur.2015.00144. PMID: 
26167157; PMCID: PMC4481149.

6	 Andrade Junior MCd, Stefanini R, Gazzola JM, 
Haddad FLM, Ganança FF. Individuals with peripheral 
vestibulopathy and poor quality of sleep are at a 
higher risk for falls. BJORL. 2021;87:440-6. doi: 
10.1016/j.bjorl.2019.10.013. PMID: 31882378; PMCID: 
PMC9422609.

7	 Zou Y, Chen Y, Yu W, Chen T, Tian Q, Tu Q, et al. 
The prevalence and clinical risk factors of insomnia in 
the Chinese elderly based on comprehensive geriatric 
assessment in Chongqing population. Psychogeriatrics. 
2019;19(4):384-90. doi: 10.1111/psyg.12402. PMID: 
30739358.

8	 Abd El-Kader SM, Al-Jiffri OH. Aerobic exercise 
modulates cytokine profile and sleep quality in 
elderly. African health sciences. 2019;19(2):2198-207. 
doi: 10.4314/ahs.v19i2.45. PMID: 31656505; PMCID: 
PMC6794533. 

9	 Helbig AK, Döring A, Heier M, Emeny RT, 
Zimmermann A-K, Autenrieth CS, et al. Association 
between sleep disturbances and falls among the elderly: 
results from the German Cooperative Health Research 
in the Region of Augsburg-Age study. Sleep medicine. 



Sleep disorder in vestibular vertigo

J Health Sci Surveillance Sys January 2025; Vol 13; No 1	 45

2013;14(12):1356-63. doi: 10.1016/j.sleep.2013.09.004 
PMID: 24157099.

10	 Gomez S, Patel M, Berg S, Magnusson M, Johansson 
R, Fransson P. Effects of proprioceptive vibratory 
stimulation on body movement at 24 and 36 h of sleep 
deprivation. Clinical neurophysiology. 2008;119(3):617-
2. doi: 10.1016/j.clinph.2007.10.058. PMID: 18164660.

11	 Gallina S, Dispenza F, Kulamarva G, Riggio F, Speciale 
R. Obstructive sleep apnoea syndrome (OSAS): effects 
on the vestibular system. Acta Otorhinolaryngol 
Ital. 2010; 30(6):281-4. PMID: 21808447; PMCID: 
PMC3146317.

12	 Xue H, Wang B, Meng T, Zhao S, Wang Q, Zhang 
X, Kang M, Xiang W. Differences of Sleep Disorders 
Between Vestibular Migraine and Benign Paroxysmal 
Positional Vertigo. Front Psychiatry. 2021; 12:726038. 
doi: 10.3389/fpsyt.2021.726038. PMID: 34867516; 
PMCID: PMC8637153.

13	 Besnard S, Tighilet B, Chabbert C, Hitier M, Toulouse 
J, Le Gall A, et al. The balance of sleep: Role of the 
vestibular sensory system. Sleep medicine reviews. 
2018;42:220-8. doi: 10.1016/j.smrv.2018.09.001.

14	 Cavdar S, Onat F, Aker R, Sehirli U, San T, Yananli HR. 
The afferent connections of the posterior hypothalamic 
nucleus in the rat using horseradish peroxidase. J 
Anat. 2001; 198(Pt 4):463-72. doi: 10.1046/j.1469-
7580.2001.19840463.x. PMID: 11327208; PMCID: 
PMC1468232.

15	 Fuller PM, Jones TA, Jones SM, Fuller CA. 
Neurovestibular modulation of circadian and 
homeostatic regulation: vestibulohypothalamic 
connection? Proc Natl Acad Sci U S A. 2002; 
99(24):15723-8. doi: 10.1073/pnas.242251499. PMID: 
12434016; PMCID: PMC137783.

16	 Sugaya N, Arai M, Goto F. The effect of vestibular 
rehabilitation on sleep disturbance in patients with 
chronic dizziness. Acta Otolaryngol. 2017;137(3):275-
278. doi: 10.1080/00016489.2016.1244859. PMID: 
27758126.

17	 Konomi U, Suzuki M, Ogawa Y, Otsuka K, Hagiwara 
A, Inagaki T. Assessment of sleep disturbance using 
the Pittsburgh Sleep Quality Index in patients with 
dizziness. Equilibrium Res. 2014;73(6):502-11.

18	 Albathi M, Agrawal Y. Vestibular vertigo is associated 
with abnormal sleep duration. J Vestib Res. 2017;27(2-
3):127-135. doi: 10.3233/VES-170617. PMID: 29064831.

19	 Drummond SP, Gillin JC, Brown GG. Increased 
cerebral response during a divided attention task 
following sleep deprivation. J Sleep Res. 2001;10(2):85-
92. doi: 10.1046/j.1365-2869.2001.00245.x. PMID: 
11422722.

20	 Seyedian M, FALAH M, NOUROUZIAN M, NEJAT 
S, Delavar A, Ghasemzadeh H. Validity of the Farsi 
version of mini-mental state examination. 2008 
file:///C:/Users/Behin/Downloads/58413860401.pdf.

21	 Jafarzadeh S, Bahrami E, Pourbakht A, JALAIE S. 

Clinical Applications and Psychometric Properties of 
Dizziness Handicap Inventory in English, Persian and 
other Languages. 2017.

22	 Jafarzadeh S, Bahrami E, Pourbakht A, Jalaie S, 
Daneshi A. Validity and reliability of the Persian 
version of the dizziness handicap inventory. J Res 
Med Sci. 2014;19(8):769-75. PMID: 25422664; PMCID: 
PMC4235099.

23	 Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, 
Kupfer DJ. The Pittsburgh Sleep Quality Index: a 
new instrument for psychiatric practice and research. 
Psychiatry Res. 1989;28(2):193-213. doi: 10.1016/0165-
1781(89)90047-4. PMID: 2748771.

24	 Farrahi Moghaddam J, Nakhaee N, Sheibani V, Garrusi 
B, Amirkafi A. Reliability and validity of the Persian 
version of the Pittsburgh Sleep Quality Index (PSQI-P). 
Sleep Breath. 2012;16(1):79-82. doi: 10.1007/s11325-
010-0478-5. PMID: 21614577.

25	 Nakayama M, Suzuki M, Inagaki A, Takemura K, 
Watanabe N, Tanigawa T, et al. Impaired quality 
of sleep in Ménière’s disease patients. J Clin Sleep 
Med. 2010; 6(5):445-9. PMID: 20957844; PMCID: 
PMC2952747.

26	 Kim SK, Kim JH, Jeon SS, Hong SM. Relationship 
between sleep quality and dizziness. PLoS One. 2018; 
13(3):e0192705. doi: 10.1371/journal.pone.0192705. 
PMID: 29513688; PMCID: PMC5841657.

27	 Wang Y, Xia F, Wang W, Hu W. Assessment of sleep 
quality in benign paroxysmal positional vertigo 
recurrence. Int J Neurosci. 2018;128(12):1143-1149. 
doi: 10.1080/00207454.2018.1486835. PMID: 29883234.

28	 Iranfar K, Azad S. Relationship between benign 
paroxysmal positional vertigo (BPPV) and sleep quality. 
Heliyon. 2022; 8(1):e08717. doi: 10.1016/j.heliyon.2022.
e08717. PMID: 35059515; PMCID: PMC8760439.

29	 Müller R, Zangger P, Straumann D, Bögli SY. Dizziness 
and benign paroxysmal positional vertigo among 
retirement home residents: a cross-sectional descriptive 
and interventional study. BMC Geriatr. 2022; 22(1):120. 
doi: 10.1186/s12877-022-02818-w. PMID: 35151262; 
PMCID: PMC8841082.

30	 Martin T, Moussay S, Bulla I, Bulla J, Toupet M, Etard 
O, et al. Exploration of Circadian Rhythms in Patients 
with Bilateral Vestibular Loss. PLoS One. 2016; 
11(6):e0155067. doi: 10.1371/journal.pone.0155067. 
PMID: 27341473; PMCID: PMC4920359.

31	 Krystal AD, Zammit GK, Wyatt JK, Quan SF, Edinger 
JD, White DP, et al. The effect of vestibular stimulation 
in a four-hour sleep phase advance model of transient 
insomnia. J Clin Sleep Med. 2010; 6(4):315-21. PMID: 
20726278; PMCID: PMC2919660.

32	 Lin BY, Young YH. Effect of short-duration sleep 
deprivation on the vestibulo-ocular reflex system 
evaluated by ocular vestibular-evoked myogenic 
potential test. Acta Otolaryngol. 2014;134(7):698-
703. doi: 10.3109/00016489.2014.895039.  
PMID: 24834933.



Akbari M, Kaveh MH, Cousins R, Mokarami HR, Jahangiri M, Rahimi Taghanaki C

46	 J Health Sci Surveillance Sys January 2025; Vol 13; No 1

33	 Scheltinga A, Honegger F, Timmermans DP, Allum JH. 
The Effect of Age on Improvements in Vestibulo-Ocular 
Reflexes and Balance Control after Acute Unilateral 
Peripheral Vestibular Loss. Front Neurol. 2016;7:18. doi: 
10.3389/fneur.2016.00018. PMID: 26925031; PMCID: 
PMC4757818.

34	 Abdulghani HM, Alrowais NA, Bin-Saad NS, 
Al-Subaie NM, Haji AM, Alhaqwi AI. Sleep disorder 
among medical students: relationship to their academic 

performance. Med Teach. 2012;34 Suppl 1:S37-41. 
doi: 10.3109/0142159X.2012.656749. PMID: 22409189.

35	 de Oliveira LDSSCB, Souza EC, Rodrigues RAS, 
Fett CA, Piva AB. The effects of physical activity on 
anxiety, depression, and quality of life in elderly people 
living in the community. Trends Psychiatry Psychother. 
2019;41(1):36-42. doi: 10.1590/2237-6089-2017-0129. 
PMID: 30994779.


