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Abstract

Objective: Dizziness is one of the common complaints in the elderly. It can be caused by vestibular disorders. Depression is also prevalent 
in people with vestibular vertigo, and there is evidence that the two disorders are correlated. However, there is a paucity of research literature 
on depression and its correlation with vestibular vertigo in the elderly. No relevant studies have ever been conducted in Iran. Hence, this study 
aimed to analyze the correlations between depression and handicaps caused by vertigo in the elderly.

Method: This cross-sectional study was conducted on 50 elderly participants aged 60-70year old with vestibular vertigo. They made 
complaints about vertigo and comorbid handicaps on the Persian version of the Dizziness Handicap Inventory. Moreover, their depression degree 
was measured through the Persian version of the Beck Depression Short Form.

Results: According to the data, women and men accounted for 52% and 48% of the population, respectively. Their average age was 
68.26±8.9 years old. The results indicated that 84% of the participants suffered from some degrees of depression. There was a significant positive 
correlation between the BDI-13 score and the total DHI score (r=0.663) that consisted of a physical DHI component (r=0.607), an emotional DHI 
component (r=0.683), and a functional DHI component (r=0.447).

Conclusion: The prevalence of depression was high in the statistical population, and there was a significant relationship between vertigo 
and the severity of depression.
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Abbreviations: DHI: Dizziness Handicap Inventory; BPPV: Benign Paroxysmal Positional; VM: Vertigo and Vestibular Migraine; HADS: Hospital 
Anxiety and Depression Scale; MMSE: Mini-Mental State Examination; BDI-13: Beck Depression Inventory; GDS: Geriatric Depression Scale; PBN: 
Parabrachial Nucleus; PRN: Posterior Raphe Nucleus; LC: Locus Coeruleus 

Introduction

Vertigo and other types of dizziness with vestibular origins 
are common complaints among the elderly [1]. Several factors 
may contribute to the onset of vertigo or the aggravation of this 
condition in the elderly such as the aging of systems related to 
body balance, the presence of chronic diseases related to the 
continuous use of drugs, and sometimes polypharmacy [2]. In 
addition to dizziness and vertigo, vestibular complications cause 
other symptoms such as imbalance as well as autonomic and 
neuro-vegetative symptoms in the elderly [1]. also, many patients 
with vestibular disorders suffer from severe emotional conditions 
and symptoms of anxiety and depression [1]. According to many 
case reports and animal studies, emotional vacillation and mood 
change appear in vestibular disorders in addition to movement  

 
difficulties. Moreover, vestibular syndromes are usually 
accompanied by cognitive-emotional symptoms in patients [3]. 

Different studies analyzed the correlations between vertigo 
and psychological complications. Their results indicated that 
anxiety, panic attacks, fear of loneliness, interference in daily 
activities, feeling of being detached from reality, depersonalization, 
and depressed mood were the psychosomatic consequences of 
vertigo caused by vestibular disorders [2, 4]. The comorbidity of 
vestibular problems with psychological symptoms and disorders 
such as depression can lead to a vicious circle and can adversely 
impact the effectiveness of treatment and the quality of life in 
the elderly [5]. Most studies analyzed the correlations between 
vestibular defects and the occurrence of psychological disorders 
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such as depression and anxiety in the youth and adult populations. 
Furthermore, vestibular dysfunction can be a major cause of 
emotional disorders (e.g., anxiety and depression) [5]. There 
are inadequate studies on the comorbidity of depression with 
vestibular vertigo in the elderly. The results mostly report the 
prevalence of psychological disorders and their different types in 
the elderly with vertigo. However, nothing has been reported with 
regard to the correlation between the vertigo-caused handicaps 
and the severity of psychological disorders such as depression.

Peluso, Quintana, and Gananca reported that the prevalence 
rates of depression cases in the elderly with chronic dizziness of the 
vestibular causes were 45.4% during life and 11.3% in the last 12 
months [1]. Gazzola analyzed the factors of depression symptoms 
among the elderly with chronic vestibular defects and reported 
that nearly 55.8% of the participants had depression symptoms. 
According to the results, various factors such as memory and 
concentration disorders, insomnia, hearing disorders, very 
poor vision, female gender, and negligence to use walking aids 
worsened the severity of depression symptoms in the elderly 
[1]. Zhu et al. [6] analyzed the handicaps caused by vertigo and 
anxiety depression in patients with benign paroxysmal positional 
vertigo (BPPV) and vestibular migraine (VM). They reported that 
the emotional, functional, and physical effects of vertigo were 
greater on VM patients than on BPPV patients. Variations in the 
DHI scores of BPPV and VM patients were positively correlated 
with changes in anxiety and depression measured through the 
hospital anxiety and depression scale (HADS). In other words, 
more attention must be paid to the mental states of patients as the 
severity of vertigo increases [6].

Given that vertigo with vestibular causes and psychological 
disorders (e.g., depression) are common complaints in the 
elderly population. These conditions have negative effects on all 
aspects of their lives and health [1]. Moreover, the evaluation and 
management of clinical conditions in the elderly are different 
from those of other age groups. Thus, it is necessary to analyze 
the correlation between depression and vestibular vertigo in the 
elderly in a bid to provide optimal evaluation and intervention 
solutions. This study aimed to assessment the correlations 
between vestibular vertigo and resultant handicaps as well as the 
severity of depression in the elderly.

Material and Method 

Participants 

The statistical population included 50 elderly participants 
aged 60-70 years with vestibular vertigo. Their diagnosis of 
vertigo was based on standard flowchart for determining 
vestibular vertigo developed by Albathi and Agrawal diagnosis 
of otorhinolaryngologist. This flowchart was adapted from the 
2008 National Health Interview Survey. Its Questions are listed in 
(Table 1) [7]. Cause of vertigo diagnosed, 17 of the participants 
had Benign Paroxysmal Positional Vertigo (BPPV), 16 unilateral 
and bilateral reduced vestibular response, and 6 delayed 

endolymphatic hydrops, 3 trauma, 3 sudden deafness and vertigo, 
3 vestibular neuronitis, 2 Labyrinthitis by otorhinolaryngologist 
based on examination of elderly and their medical records. The 
participants were selected through convenience sampling from 
daily care elderly centers in Hamadan. They were then asked for 
written consent forms for participation in the study. The inclusion 
criteria were as follows: being aged above 60 years old, having 
vestibular vertigo in accordance with its standard definition 
based on the NHIS flowchart [7], having no cognitive disorders, 
having a score above 25 in the mini-mental state examination 
(MMSE) [8], not receiving vestibular rehabilitation, and having no 
history of communication problems and neurological disorders, 
no serious metabolic disorders that require medication, and no 
cardiovascular disorders.

Evaluations

After the participants were selected in accordance with the 
inclusion criteria, the dizziness handicap inventory (DHI) and 
the Beck depression inventory (BDI-13) were both completed 
with one of the authors. The following subsections concern the 
questionnaires and the methods of calculating their scores.

Persian Version of Dizziness Handicap Inventory (DHI)

The Persian version of the DHI contains 25 items aimed at 
analyzing the outcomes of vestibular and balance disorders. 
The total score ranges from 0 (no handicaps) to 100 (severe 
handicaps). This inventory includes three subscales called 
physical (DHI-P), emotional (DHI-E), and functional (DHI-F) 
components. In its original version, a total score below 14 criteria 
would be considered normal. In the Persian version, a cutoff 
point of 10 with 100% sensitivity and specificity can be used to 
distinguish normal people with no handicaps from people with 
dizziness handicaps [9]. The internal consistency of DHI-P was 
good, the Cronbach’s alpha was 0.79, 0.82, 0.83, and 0.90 for total 
and emotional, physical and functional subscales; respectively, 
in reliability, There was a high correlation between test re-test 
scores (r = 0.90) (19).

Persian Version of Shortened Beck Depression Inventory 

 The 13-item short form of the BDI-13 was developed to 
facilitate rapid implementation in clinical and research settings. 
This 13-item short-form depression inventory includes 13 
self-report statements that express the specific symptoms of 
depression. It was compiled through the study of the original 
21-item developed by Beck et al. in 1961. In fact, Beck et al. [10] 
reported the correlation between the 21-item form and the 13-
item short form from 0.89 to 0.97 and introduced the short form 
as an acceptable substitute for the long form [10]. Lightfoot and 
Oliver reported Cronbach’s alpha of BDI-13 at 0.87 and with a 
reliability score of 0.9 after two weeks [11]. In Iranian cases, 
Cronbach’s alpha ranged from 0.89 to 0.94 [12]. The inventory 
scores were classified as normal cases (0-3), mild depression (4-
7), mild-to- average depression (8-11), average depression (12-
15), and severe depression (16-39) [12]. 
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Table 1: Vestibular vertigo case definition.

1 Do you have 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” to the question 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 ques-
tions 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.

Statistical Analysis

The statistical analysis was performed in SPSS 23 (IBM, 
Armonk, NY, USA). The mean (±standard deviation) and quantity 
(percentage) were used for descriptive analysis. The Kolmogorov-
Smirnov test was employed to check the data normality, whereas 
the Spearman’s rank-order correlation was utilized to analyze the 
data correlation. The significance level was considered 0.05. 

Results

The statistical population included 50 elderly participants 
with vestibular vertigo. (Table 2) demonstrates their demographic 
information. (Table 3) presents the average scores of the DHI, 
its subscales, and the BDI-13. According to the BDI-13 scores, 

participants were classified as mild-to-moderate depression 
cases on average. The distribution of depression in 50 people 
was as follows: 8 normal cases (16%), 7 mild depression cases 
(14%), 6 mild-to-moderate depression cases (12%), 9 moderate 
depression cases (18%), and 20 severe depression cases (40%). 
(Table 4) reports the results of correlations between DHI and BDI-
13 scores. Accordingly, BDI-13 scores had significant correlations 
with the total DHI score (r=0.663, p<0.001) as well as DHI-P 
(r=0.607, p<0.001), DHI-E (r=0.683, p<0.001), and DHI-F (r=0.447, 
p=0.001). In other words, the handicap scores of dizziness and 
those of physical, emotional, and functional dimensions increased 
as depression worsened. The relationship between BDI-13 and 
DHI scores is shown in (Figure1).

Table 2: Demographic characteristics of the patients.

  Age (mean±SD) Number (percent)

Male  73.65(9.9) 24 (48)

Female  64.66(5.9) 26 (52)

Table3: Mean and standard deviation of DHI and BDI-13 scores.

Questionnaires Mean (±SD)

DHI-Total 51.14(±26)

DHI-P 14.8(±6.7)

DHI-E 14.6(±12.11)

DHI-F 21.7(±10.37)

BDI-13 13.04(±8.85)

Table 4: Correlation coefficients DHI and BDI-13 scores.

Variables DHI-Total DHI-P DHI-E DHI-F

BDI-13 0.663* 0.607* 0.683* 0.447*

*Correlation is significant at the 0.01 level (two-tailed).
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Figure1: Scatter diagram of correlation between BDI-13 and DHI scores.

Discussion

According to the analysis of results, the prevalence of 
depression in the elderly with vestibular vertigo was high. There 
was a significant correlation between the severity of depression 
and handicaps caused by vertigo. The findings are discussed 
below.

Analysis of Dizziness Handicap Inventory Scores in the 
Elderly with Vestibular Vertigo

According to the demographic information, most of the 
participants were female. This is consistent with the higher 
prevalence rates of dizziness and vestibular disorders among 
women [2]. In the statistical population, the average DHI score 
indicated moderate handicaps [13]. Vertigo is among the most 
important disabling medical conditions in which handicaps 
worsen as patients age [14]. In fact, vertigo-related disorders 
become increased with age; and also, functional handicaps are 
exacerbated. This study did not analyze the cause of vestibular 
vertigo with diagnosis systems include video nystagmogrphy and 
video head impulse test. However, BPPV had a high prevalence 
rate among other vestibular disorders in the elderly population 
(nearly a third of the causes of vertigo in this population are 
related to BPPV) according to the otorhinolaryngologist diagnosis. 
Considering the moderate DHI scores, the DHI scores greater than 
or equal to 50 in the elderly with vertigo were identified as good 
predictors of BPPV [15]. In the present study, BPPV was diagnosed 
in most of the participants (DHI score: 51.14±26). Saxena and 

Prabhakar reported that the DHI score was higher in the elderly 
with BPPV than in other vestibular cases [15]. 

Analyzing Prevalence and Severity of Depression in the 
Elderly with Vestibular Vertigo

According to the results of analyzing the prevalence of 
depression through the BDI-13, 84% of the elderly in the 
population suffered from some degrees of depression. On average, 
the severity of depression in the population was moderate, and 
40% of the elderly had severe depression. The prevalence of 
depression cases was much higher in this study than in other 
studies. Gazzola et al. [1] analyzed the causes of depression 
symptoms in 120 elderly participants with chronic vestibular 
defects. They reported that 55.8% of the population scored above 
the cutoff point, something which indicated the presence of 
depressed moods among their participants [1]. In another study 
in 2016, the prevalence was 45.5% in 44 elderly participants with 
chronic dizziness of vestibular causes with moderate-to-severe 
depression symptoms [2]. 

Many factors such as gender, literacy level, retirement, 
presence of chronic disorders, memory and concentration 
disorders, insomnia, and hearing impairment can affect the 
prevalence and severity of depression in the elderly population 
with chronic vestibular defects. These factors can cause 
heterogeneity in the statistical population as well as inconsistency 
in the results of different studies [1, 2]. According to Gazzola, a 
higher number of depression symptoms among the elderly with 
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chronic vestibular disorders had been related to the presence 
of memory and concentration disorders, insomnia, hearing 
disorders, very poor vision as well as greater emotional effects 
of dizziness, femininity, and non-use of walking aids [1]. In this 
study, 52% of the participants were women. Furthermore, the 
participants had no cognitive impairments, thereby having no 
difficulty communicating with the interviewer.

In a study by Peluso, 88.6% of the participants were women, 
a rate which is higher than that of the present study. Although 
there are fewer women in the present study than in Peluso’s, the 
prevalence of depression was higher. This difference is probably 
associated with the other determinants of depression in the 
elderly population with vestibular vertigo. Peluso considered 
other factors such as the level of literacy, employment status, and 
marital status, which were not analyzed in our study. In addition, 
different definitions of depression and the use of various tools to 
define the presence and extent of depression can be considered the 
causes of contradictory results. In the present study, depression 
was measured through the BDI-13, which is different from the 
criteria used in the other two studies, i.e., the Brazilian version 
of the Composite International Diagnostic Interview Version 2.1 
(CIDI 2.1) in Peluso’s study and the Geriatric Depression Scale 
(GDS) in Gazzola’s study [1, 2].

Analyzing Correlations between Depression and 
Vertigo-Caused Handicaps in the Elderly with Vestibular 
Vertigo

Among other results of this study, there were moderate positive 
correlations between the severity of depression and the DHI scores. 
The correlations between psychological complications such as 
depression and anxiety and vestibular disorders (Meniere’s, VM, 
and BPPV) were confirmed in the young-to-elderly age groups 
[6]. Conducting a comprehensive analysis of NHIS data on 20,950 
adults above the age of 18, Bigelow (2015) reported that vestibular 
vertigo, cognitive impairment, and psychiatric disorders were 
correlated consistently. In the analysis of their findings, they 
indicated that people with vestibular vertigo were three times 
more vulnerable to depression, anxiety, or panic attacks than the 
general population. Furthermore, their mental disorders were 
moderate [16]. There are also complex interactions between the 
vestibular system and psychological disorders. In other words, 
vestibular vertigo can cause psychological complications and 
complaints such as depression. 

According to research findings, vestibular stimulation is 
effective in reducing psychological problems [3]. Evidence 
also shows that vestibular activities decrease in emotional 
disorders such as depression [17]. Moreover, emotional disorders 
aggravate vestibular symptoms [3]. Patients avoid activities 
that are associated with vertigo due to the unpleasant feeling of 
vertigo or anxiety over the possibility of physical harm or social 
embarrassment. Unfortunately, this avoidance behavior can 
actually worsen dizziness and psychotic symptoms [18]. The 

elderly with vestibular disorders experience various psychological 
complications such as panic attacks, anxiety, and depression 
more often than other young people and adults due to personal 
and social limitations caused by dizziness and other symptoms 
of vestibular disorders as well as the inability to compensate for 
these limitations [1]. 

The neural mechanisms for the correlations between 
vertigo and psychiatric disorders are still unclear. However, 
these connections are apparently due to the significant overlap 
of anatomical neural regions and neurotransmitters involved 
in the vestibular system and pathways of emotional processing 
[16]. According to the research evidence, the vestibular system is 
correlated with cortical and subcortical structures of anxiety [3]. 
According to the Balaban model, the parabrachial nucleus (PBN) is 
among the major structures located in a strategic position on the 
path of sensorimotor information. It seems to be the anatomical 
location that connects vestibular defects and psychological 
problems. The posterior raphe nucleus (DRN) and locus coeruleus 
(LC) are among the other neurotransmitter structures and the 
nuclei affecting emotional reactions, vestibular structures, and 
balance [3]. 

One of the limitations of this study was no checking of all 
disorders and mental and social conditions of the elderly. Many 
factors in old age can lead to depression. Various studies have 
shown that older age, being female, marital loss, presence of 
known chronic disease, and poor social support were contributing 
factors for depression in elderly [19]. Since there are several 
disorders in the elderly at the same time, it is not possible to find 
a group that only has a vestibular disorder, so it is recommended 
to carry out evaluations in younger people to reduce confusing 
disorders.

Conclusion

The prevalence of depression was very high in the elderly with 
vestibular vertigo. In fact, the severity of depression was correlated 
with the total DHI score and its subscales. These results are very 
disturbing and thought-provoking in the statistical population, 
thereby highlighting the need for a more comprehensive study 
on a larger sample size by considering all factors causing and 
aggravating depression in the elderly with vestibular vertigo. It is 
also recommended to consider psychological complications such 
as depression in the evaluation and intervention plans adopted to 
treat the elderly with vertigo. In other words, depression should 
be regarded as a major factor in the rehabilitation of the elderly, 
their quality of life, and their life expectancy.
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