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Introduction 

Dizziness is a common symptom leading to hospital visits with a 

lifetime prevalence of 17%-30% [1]. Peripheral vestibular disorder 

(PVD) is the most common cause of dizziness, and 24%-38% of 

patients with dizziness have an underlying PVD [2,3]. Meanwhile, 

Benign Paroxysmal Positional Vertigo (BPPV), Meniere’s disease, and 

vestibular neuritis are the common PVDs [2]. BPPV is a highly 

curable disease characterized by vertigo and nystagmus, which can be 

resolved spontaneously [4]. In more than 85% of patients with 

Meniere’s disease, vertigo attack is usually controlled by medical 

treatments [5]. In patients with vestibular neuritis, vertigo and 

dizziness will typically improve by central vestibular compensation 

[6]. However, studies reported that patients with PVD sometimes 

experience persistent dizziness, unsteadiness, or disequilibrium after 

their vertigo has improved [7-11]. Thus, in patients with PVD, 

dizziness and unsteadiness often remain and persist despite proper 

treatment, which is a serious problem especially in the secondary and 

tertiary settings. 

Patients with PVD suffer from persistent dizziness and unsteadiness 

because of various reasons. First, dizziness and unsteadiness persist 

because of an uncured PVD or as a sequela of PVD. Dizziness may 

persist in the following conditions: retention of smaller otoconia or 

otolith organ dysfunction in BPPV [12], vestibular dysfunction in 

Meniere’s disease [13], and incomplete recovery of the vestibular 

function and insufficient central compensation in vestibular neuritis 

[14]. Persistence of dizziness may also be associated with 

psychological factors such as anxiety [15-17]. 

In addition to organic vestibular disorders and psychological 

factors, functional dizziness such as Persistent Postural-Perceptual 

Dizziness (PPPD) can be a cause of persistent dizziness. PPPD is 

considered a chronic functional disease of the brain and a condition in 

which there is a prolonged and over adapted response to acute 

dizziness; however, it is not a structural or psychiatric condition [18]. 

The criteria for diagnosing PPPD, which is formerly known as 

Chronic Subjective Dizziness (CSD) or Phobic Postural Vertigo (PPV) 

[19], first appeared in the beta edition of the International 

Classification of Diseases 11th Revision (ICD-11) in 2014 and were 

defined in ICD-11 [20]. The major symptoms of PPPD are dizziness, 

unsteadiness, or non-spinning vertigo that persists for more than 3 

months [18]. Persistent symptoms of PPPD are usually exacerbated 1) 

upright posture, 2) active or passive motion, and 3) exposure to 

moving visual stimuli or complex visual patterns. However, the three 

exacerbating factors do not have to be equally troublesome. Among 

the conditions preceding PPPD, vestibular disorders are one of the 

 
 

 

All articles published in Journal of Otology & Rhinology are the property of SciTechnol and is protected by copyright 

laws. Copyright © 2020, SciTechnol, All Rights Reserved. 

 
Abstract 

 
Objective: Persistent Postural-Perceptual Dizziness (PPPD) is 

a chronic functional disorder of the nervous system that is 

characterized by non-spinning vertigo and perceived 

unsteadiness. PPPD can occur along with other Peripheral 

Vestibular Disorders (PVD) and can complicate the condition, 

but the prevalence and severity of the comorbidity have not 

been reported. This study aimed to investigate the prevalence 

and severity of PPPD in patients with PVD. 

 
Materials and methods: A cross-sectional study was 

conducted at the department of neuro-otology in secondary 

and tertiary settings. Outpatients with PVD were selected 

through continuous sampling. All participants were diagnosed 

by neuro-otologists and completed three questionnaires: the 

Dizziness Handicap Inventory (DHI), Vertigo Symptom Scale- 

Short Form (VSS-SF), and Hospital Anxiety and Depression 

Scale (HADS). 

 
Results: Among 187 consecutive patients, 173 patients 

(92.5%) with PVD were analyzed. Sixty-nine patients (39.9%, 

(32.5-42.6, and 95% confidence interval)) developed PPPD as 

a comorbidity. All patients with PPPD had dizziness symptoms 

that were unrelated to vestibular dysfunction. With regard to the 

total DHI score, the patients with PPPD (36 (26-54), median 

(interquartile range)) showed significantly higher scores than 

those without PPPD (28 (10-47)) (p=0.006). With regard to the 

Vestibular Symptoms Scores in VSS-SF, patients with PPPD 

showed significantly higher scores than those without PPPD. 

 
Conclusion: In the secondary and tertiary settings, 4 out of 10 

patients with PVD may have PPPD as comorbidity and have a 

more severe condition. Patients with PVD who have persistent 

dizziness or unsteadiness should be positively considered for 

PPPD. 
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most common precipitants [18]. Thus, another cause of persistent 

dizziness and unsteadiness in PVD may be PPPD. 

However, the prevalence of PPPD as a comorbidity of PVD and the 

severity of PPPD when it occurs along with PVD remain unknown. 

Hence, this study aimed to assess the prevalence and severity of PPPD 

in patients with PVD. 

 

Materials and Methods 

 
Patients and procedure 

A cross-sectional double-center study was conducted, and the 

participants were selected through continuous sampling. Among 

patients who visited the balance clinic in either the Otolaryngology 

Department at Nagoya City University Hospital or Ichinomiya 

Municipal Hospital from May 1 to September 30, 2016, and May 1 to 

September 30, 2017, those who satisfied the following criteria were 

included: 1) With current PVD diagnosed by a neuro-otologist, 2) 

Aged 20 years or older, and 3) Visited the clinic more than 3 months 

after the onset of PVD. By contrast, patients with 1) Severe psychiatric 

disorders or 2) Difficulty completing the questionnaires because of 

medical and other factors were excluded. 

All participants were examined by a neuro-otologist to determine 

whether they satisfied the diagnostic criteria for PPPD of ICD-11 at 

the first visit within the study period. On the basis of the criterion that 

the three exacerbating factors do not have to be equally troublesome, 

patients with one, two, or three exacerbating factors were diagnosed 

with PPPD. A diagnosis of PPPD was established after performing the 

required vestibular examination and conducting a detailed interview, 

paying attention to the following characteristics of PPPD. PPPD 

symptoms are not immediately resolved upon cessation of exposure to 

exacerbating factors, but they will last for hours or more thereafter. 

This pattern differs from that experienced by patients with structural 

vestibular deficits whose symptoms increase and decrease in close 

temporal relationship to motion [18]. 

Regarding diagnosis for PVD, BPPV and Meniere’s disease were 

diagnosed according to the diagnostic guidelines by the Barany 

Society [21,22], and vestibular neuritis was diagnosed based on the 

following criteria: 1) a single vertigo attack with nausea or vomiting 

that lasted for at least 24 hrs, 2) Spontaneous nystagmus in 

videonystagmography, 3) Caloric test showing at least 25% 

asymmetry, and 4) Absence of hearing loss or other neurologic signs 

[23]. Vestibular migraine was not included in the criteria for 

diagnosing PVD as it remains controversial whether vestibular 

migraine is a peripheral or central disorder [24]. 

 
Measures 

All patients completed three questionnaires on the day of the 

diagnosis: the Dizziness Handicap Inventory (DHI) for a primary 

outcome measure [25,26], Vertigo Symptom Scale-Short Form (VSS- 

SF) [27,28], and Hospital Anxiety and Depression Scale (HADS) 

[29,30] for secondary outcome measures. 

 
Dizziness Handicap Inventory (DHI) 

The DHI is a self-administered questionnaire comprising 25 

questions related to disability and dysfunction due to dizziness, and  

the items are rated from 0 to 100 points [25]. It is used as a standard 

tool for assessing the severity of dizziness and handicap in an 

individual’s daily life. The original and Japanese versions of the DHI 

have been validated [26]. 

 

Vertigo Symptom Scale-Short Form (VSS-SF) 

The VSS-SF is a self-administered scale that evaluates the severity 

of symptoms, and the items are rated from 0 to 60 points. It comprises 

15 items that measure the frequency of vestibular symptoms, such as 

vertigo, dizziness, and unsteadiness, and autonomic anxiety 

symptoms, and each of these items is rated from 0 to 4 points [27]. 

Higher scores indicate greater severity. The original and Japanese 

versions of the VSS-SF have been validated [28]. 

 
Hospital Anxiety and Depression Scale (HADS) 

The HADS is a 14 item self-administered scale that evaluates 

anxiety and depression on seven items each. Each item is rated from 0 

to 3 points, and the severity of anxiety and depression is measured 

separately with each subscale score of 0-21 points [29]. A higher score 

indicates a higher degree of anxiety and depression. The original and 

Japanese versions of the HADS have been validated [30]. 

 
Statistical analysis 

The patients were divided into two groups: patients with PPPD and 

patients without PPPD. The Shapiro–Wilk test was used to analyze the 

data with non-normal distribution. The Mann–Whitney test was used 

to compare the groups in terms of the DHI, VSS-SF, and HADS 

scores. All statistical tests were two sided. Because the test was 

performed five times, a difference of p<0.01 was considered 

significant by Bonferroni correction. All statistical analyses were 

performed using EZR version 1.37 for Windows (Saitama Medical 

Center, Jichi Medical University, Saitama, Japan), a graphical user 

interface for R version 3.5.2 (R Foundation for Statistical Computing, 

Vienna, Austria) [31]. 

 

Results 

Among 187 consecutive patients, 14 (7.5%) were excluded because 

they refused to fill out the questionnaire: 7 due to their busy schedule, 

4 due to extreme old age, 2 due to a vertigo attack, and 1 due to an 

advanced visual impairment. Therefore, 173 patients (42 men and 131 

women; median age, 62 years; range, 27-86 years) participated and 

completed the questionnaires without a missing value, and their cases 

were analyzed. 

Table 1 shows the characteristics of the 173 patients with PVD in 

this study. On the basis of the results of the Shapiro–Wilk test for age, 

duration from onset of PVD, DHI, VSS-SF, and HADS, almost all  

data were not normally distributed. The age, gender, duration from the 

onset of PVD, and diagnosis of PVD were similar between patients 

with and without PPPD. 
 

Characteri 

stics 

With PPPD Without 

PPPD 

p-value Total 

 n=69 n=104  n=173 

Age, 60 (45.0‐ 65 (52.5‐  62 (49‐72) 

median 71.0) 72.8)  

(IQR),    

years    
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had three exacerbating factors using the clinical records  

retrospectively collected. Among 69 patients with PPPD on ICD-11, 

31 were diagnosed with PPPD based on the Barany version, and 38 

had an unknown number of exacerbating factors. Assuming that these 

uncertain patients were not diagnosed with PPPD based on the Barany 

version, the prevalence of PPPD on the Barany version was calculated 

to be 17.9% (12.5-24.5, 95% confidence interval, 31/173 cases). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table 1: Characteristics and questionnaire results of patients with 

and without PPPD. IQR: Interquartile Range; PPPD: Persistent 

Postural-Perceptual Dizziness; PVD: Peripheral Vestibular Disorder; 

BPPV: Benign Paroxysmal Positional Vertigo; DHI: Dizziness 

Handicap Inventory; VSS-SF: Vertigo Symptom Scale-Short Form; 

HADS: Hospital Anxiety Depression Scale. Italic letters indicate 

p<0.01. 

Among 173 patients, 69 (39.9% (32.5-42.6, 95% confidence 

interval)) were diagnosed with PPPD. All patients with PPPD had 

dizziness symptoms that were unrelated to vestibular dysfunction. For 

example, a patient’s symptom of dizziness exacerbated for some time 

while looking at the display shelves or riding on an escalator and 

continued after the situation passed. Patients with PPPD had 

significant total scores on the DHI and vestibular scores on the VSS- 

SF compared with those without PPPD. 

 
Post hoc analysis 

The Barany Society version of the diagnostic criteria for PPPD was 

reported in 2017, and it requires the presence of all three exacerbating 

factors: upright posture, active or passive motion, and exposure to 

moving visual stimuli or complex visual patterns [18]. Meanwhile, the 

ICD-11 version does not clearly describe whether all three 

exacerbating factors are required or not. We explored whether patients 

Discussion 

This is the first study to report the prevalence of PPPD among 

patients diagnosed with PVD. Approximately 40% of patients with 

PVD at the balance clinics in secondary and tertiary settings were 

diagnosed with PPPD, and patients with PVD had greater levels of 

self-perceived handicap because of dizziness. 

The prevalence of PPPD among patients with PVD in our study 

was higher than that of PPPD among patients with dizziness in 

previous studies because PVD patients may be exposed more 

frequently to the precipitants of PPPD. According to previous studies 

on the prevalence of this condition, 15%-20% were considered to have 

PPV or CSD, and PPPD is the second most common condition (BPPV 

as the top most prevalent disorder) occurring in all adult patients with 

dizziness in tertiary care centers [18,32]. Kim et al. also reported that 

the prevalence of PPPD (but including psychogenic dizziness) was 

20.8%, the second most common disorder after BPPV in patients with 

dizziness visiting tertiary care centers [2]. The prevalence of PPPD 

among patients diagnosed with PVD in our study was approximately 

40% and higher than that among patients with dizziness in previous 

studies. This finding may be related to the frequency of conditions that 

precipitate dizziness. PPPD is precipitated by conditions that cause 

dizziness, and the most common precipitating conditions are 

peripheral or central vestibular disorders (25%-30% of cases) [18].  

Yan et al. also reported that 44% of the precipitants were vestibular 

dizziness [33]. In addition, the median duration from PVD onset in our 

study was two and a half years, and patients with long-term vestibular 

symptoms may be constantly exposed to conditions that can induce 

PPPD. Hence, in PVD patients with long-term vestibular symptoms, 

attention should be paid to the onset of PPPD. 

The DHI score of PPPD patients with PVD in our study was lower 

than that of PPPD patients in previous studies. Previous studies at 

tertiary settings reported that the mean or median of DHI scores of 

PPPD (n=14), CSD (n=24), or PPV (n=6) patients was 54-73 points 

[34-36]. Compared with previous studies, our study used a larger 

sample size and might have less bias. Moreover, our study might 

include patients with milder conditions at the secondary setting. 

In previous studies, the DHI scores of PPPD patients were 

significantly higher than those of PVD patients, including those with 

BPPV or vestibular neuritis [34,36]. In our study, PVD patients with 

PPPD showed significantly higher DHI scores than PVD patients 

without PPPD. Therefore, PPPD was found to additively progress the 

dizziness handicap to PVD. The fourth item of DHI, “Does walking 

down the aisle of a supermarket increase your problem?,” asks 

regarding one of the exacerbating factors of PPPD. For this question, 

patients with PPPD scored significantly higher than those without 

PPPD (p=0.022) in the Mann–Whitney test, which might be one of the 

reasons why the patients with PPPD scored higher on DHI. In the 

Vestibular Symptoms Scale of VSS-SF, patients with PPPD showed a 

higher frequency of vestibular symptoms than those without PPPD, 

which is also the reason for the higher scores in DHI. The sixth item 

Female, n 

(%) 

53 (76.8) 78 (75.0)  131 (75.7) 

Duration 

from onset, 

median 

(IQR), 

months 

29.5 

79.5) 

(14.3‐ 30.1 

92.7) 

(5.4‐  29.4 

87.7) 

(9.6‐ 

Diagnosis 

of PVD, n 

(%) 

    

Meniere’s 

disease 

36 (52.2) 62 (59.6)  98 (56.6) 

BPPV 14 (20.3) 24 (23.1)  38 (22.0) 

Vestibular 

neuritis 

9 (13.0) 14 (13.5)  23 (13.3) 

Other PVDs 10 (14.4) 4 (3.8)  14 (8.1) 

DHI, 

median 

(IQR) 

    

Total 36 (26‐54) 28 (10‐47) 0.006 32 (14‐50) 

VSS-SF, 

median 

(IQR) 

    

Vestibular 6 (4‐10) 5 (1‐8) 0.003 5 (2.8‐10) 

Autonomic 4 (1.8‐7) 3 (1‐7) 0.132 3 (1‐7) 

HADS, 

median 

(IQR) 

    

Depression 6 (3‐8) 5 (2‐8) 0.06 5 (3‐8) 

Anxiety 6 (4‐8) 4 (2‐8) 0.013 5 (3‐8) 
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of VSS-SF, “A feeling of being dizzy, disoriented or ‘swimmy,’ lasting 

all day,” asks regarding the primary symptom of PPPD. For this 

question, patients with PPPD scored significantly higher than those 

without PPPD (p=0.012), which might be one of the reasons why the 

patients with PPPD scored higher on the vestibular symptoms scale of 

VSS-SF. 

With regard to depression and anxiety, Yan et al. reported that 

27.9% of PPPD patients had depression based on their scores on the 

Hamilton depression scale and 60.5% had anxiety based on their 

scores on the Hamilton anxiety scale. Moreover, PPPD patients were 

more likely to experience anxiety, but not depression, compared with 

patients with the following groups of PVDs: Meniere disease, BPPV, 

and vestibular neuritis [33]. In contrast, among PPPD patients in our 

study, 29.0% had depression; however, only 31.9% had anxiety when 

the cutoff value of the HADS subscale score was set to more than 

equal to 8 points (indicating clinically significant depression/anxiety). 

As our study only included PVD patients, the proportion of patients 

whose precipitants of PPPD were vestibular symptoms of PVD might 

be large, and the proportion of patients whose precipitants of PPPD 

were anxiety or panic attacks might be relatively small. These may be 

the reason for the smaller number of cases with anxiety in our study. 

Comparison of PVD patients with/without PPPD showed no 

significant difference in the severity of depression and anxiety. For 

anxiety, the p-value was as low as 0.013, which suggested that PPPD 

patients had some tendency of experiencing anxiety. 

This study has several limitations. First, we used the ICD-11 criteria 

for diagnosing PPPD, not the criteria from the Barany Society 

established in 2017. Since this study was initiated in 2015, the number 

of patients who had all three exacerbating factors was not investigated. 

The post hoc analysis was performed retrospectively. Therefore, it was 

not able to determine the number of cases that met the Barany Society 

diagnostic criteria. However, at least 17.9% of PVD patients met the 

Barany Society diagnostic criteria of PPPD, and PVD patients still 

need to be assessed for signs of PPPD complications. Second, we did 

not compare the two groups in terms of the effect of vestibular 

dysfunction because we did not obtain the results of vestibular 

function tests such as the caloric test, vestibular evoked myogenic 

potential test, or video head impulse test. Because this study focused 

on the patient’s clinical diagnosis, only the tests necessary for 

diagnosis were performed. Third, considering the purpose of the study 

and interest in the prevalence and severity of PPPD in PVD, we 

addressed various diseases collectively as PVD. Hence, further study 

is warranted to evaluate each of the PVDs. Fourth, this study was 

conducted in the secondary and tertiary settings. Therefore, the results 

of this study do not provide information regarding PPPD in the 

primary setting. 

This study had a few strengths. This study was carried out in two 

facilities, not in a single facility, used continuous sampling, and had a 

participation rate of 92.5%. Therefore, this study has good 

representativeness. 

PPPD can be treated by vestibular rehabilitation, serotonergic 

medications, and cognitive behavior therapy [37], and patients with a 

longer duration of illness have a small treatment benefit [38]. 

Therefore, patients with persistent dizziness should be actively 

considered for PPPD diagnosis. 

Conclusion 

A total of 40% patients with PVD in the secondary and tertiary 

settings possibly have PPPD as comorbidity. In patients with PVD, 

those with PPPD had more severe symptoms than those without 

PPPD. Because PPPD is a curable disease, Patients with PVD who 

have persistent dizziness or unsteadiness should be actively considered 

for PPPD diagnosis as comorbidity. 

 

Statements 

 
Acknowledgement 

The authors would like to thank Enago (www.enago.jp) for the 

English language review. 

 

Statement of ethics 

This study was approved by the Research Ethics Committee, 

Graduate School of Medicine, at Nagoya City  University (60-19-

0203) and was conducted according to the tenets of the Declaration of 

Helsinki. A written informed consent was made by signing the 

questionnaire. 

 
Conflict of interest statement 

The authors have no conflicts of interest to declare. 

 
Funding sources 

This study was supported by JPSP KAKENHI Grant Number 

JP17K11338. 

 

References 

1. Murdin L, Schilder AG (2015) Epidemiology of balance 

symptoms and disorders in the community: a systematic review. 

Otol Neurotol 36: 387-392. 

2. Kim HJ, Lee JO, Choi JY, Kim JS (2020) Etiologic distribution 

of dizziness and vertigo in a referral-based dizziness clinic in 

South Korea. J Neurol 267: 2252-2259. 

3. Neuhauser HK (2016) The epidemiology of dizziness and 

vertigo. Handb Clin Neurol 137: 67-82. 

4. Rodrigues DL, Ledesma ALL, de Oliveira CAP, Bahamad Junior 

F (2018) Physical therapy for posterior and horizontal canal 

benign paroxysmal positional vertigo: long-term effect and 

recurrence: a systematic review. Int Arch Otorhinolaryngol 22: 

455-459. 

5. Sajjadi H, Paparella MM (2008) Meniere's disease. Lancet 372: 

406-414. 

6. Baloh RW (2003) Clinical practice Vestibular neuritis. N Engl J 

Med 348: 1027-1032. 

7. Imate Y, Sekitani T (1993) Vestibular compensation in vestibular 

neuronitis. Long-term follow-up evaluation Acta Otolaryngol 

113: 463-465. 

8. Bergenius J, Perols O (1999) Vestibular neuritis: a follow-up 

study. Acta Otolaryngol 119: 895-899. 

9. Kollén L, Bjerlemo B, Möller C (2006) Evaluation of treatment 

in benign paroxysmal positional vertigo (BPPV). Adv Physiother 

8: 106-115. 

https://journals.lww.com/otology-neurotology/Abstract/2015/03000/Epidemiology_of_Balance_Symptoms_and_Disorders_in.1.aspx
https://journals.lww.com/otology-neurotology/Abstract/2015/03000/Epidemiology_of_Balance_Symptoms_and_Disorders_in.1.aspx
https://journals.lww.com/otology-neurotology/Abstract/2015/03000/Epidemiology_of_Balance_Symptoms_and_Disorders_in.1.aspx
https://journals.lww.com/otology-neurotology/Abstract/2015/03000/Epidemiology_of_Balance_Symptoms_and_Disorders_in.1.aspx
https://journals.lww.com/otology-neurotology/Abstract/2015/03000/Epidemiology_of_Balance_Symptoms_and_Disorders_in.1.aspx
https://link.springer.com/article/10.1007/s00415-020-09831-2
https://link.springer.com/article/10.1007/s00415-020-09831-2
https://link.springer.com/article/10.1007/s00415-020-09831-2
https://link.springer.com/article/10.1007/s00415-020-09831-2
https://link.springer.com/article/10.1007/s00415-020-09831-2
https://www.sciencedirect.com/science/article/pii/B9780444634375000054
https://www.sciencedirect.com/science/article/pii/B9780444634375000054
https://www.sciencedirect.com/science/article/pii/B9780444634375000054
https://www.scielo.br/scielo.php?pid=S1809-48642018000400455&script=sci_arttext
https://www.scielo.br/scielo.php?pid=S1809-48642018000400455&script=sci_arttext
https://www.scielo.br/scielo.php?pid=S1809-48642018000400455&script=sci_arttext
https://www.scielo.br/scielo.php?pid=S1809-48642018000400455&script=sci_arttext
https://www.scielo.br/scielo.php?pid=S1809-48642018000400455&script=sci_arttext
https://www.scielo.br/scielo.php?pid=S1809-48642018000400455&script=sci_arttext
https://www.scielo.br/scielo.php?pid=S1809-48642018000400455&script=sci_arttext
https://www.scielo.br/scielo.php?pid=S1809-48642018000400455&script=sci_arttext
https://www.scielo.br/scielo.php?pid=S1809-48642018000400455&script=sci_arttext
https://www.sciencedirect.com/science/article/abs/pii/S0140673608611617
https://www.sciencedirect.com/science/article/abs/pii/S0140673608611617
https://www.sciencedirect.com/science/article/abs/pii/S0140673608611617
https://www.nejm.org/doi/full/10.1056/NEJMcp021154
https://www.nejm.org/doi/full/10.1056/NEJMcp021154
https://www.nejm.org/doi/full/10.1056/NEJMcp021154
https://www.tandfonline.com/doi/abs/10.3109/00016489309135846
https://www.tandfonline.com/doi/abs/10.3109/00016489309135846
https://www.tandfonline.com/doi/abs/10.3109/00016489309135846
https://www.tandfonline.com/doi/abs/10.3109/00016489309135846
https://www.tandfonline.com/doi/abs/10.3109/00016489309135846
https://www.tandfonline.com/doi/abs/10.1080/00016489950180243
https://www.tandfonline.com/doi/abs/10.1080/00016489950180243
https://www.tandfonline.com/doi/abs/10.1080/00016489950180243
https://www.tandfonline.com/doi/abs/10.1080/14038190600836866
https://www.tandfonline.com/doi/abs/10.1080/14038190600836866
https://www.tandfonline.com/doi/abs/10.1080/14038190600836866
https://www.tandfonline.com/doi/abs/10.1080/14038190600836866
https://www.tandfonline.com/doi/abs/10.1080/14038190600836866


Citation: Kayoko K, Masaki K, Akina F, Ayako F, Meiho N, et al. (2021) Prevalence and Severity of Persistent Postural-Perceptual Dizziness in Patients 

with Peripheral Vestibular Disorders: A Cross-Sectional Study. J Otol Rhinol 10:1. 

Volume 10 • Issue 1 • 1000401 • Page 5 of 5 • 

 

 

 
10. Dispenza F, Mazzucco W, Mazzola S, Martines F (2019) 

Observational study on risk factors determining residual dizziness 

after successful benign paroxysmal positional vertigo treatment: 

the role of subclinical BPPV. Acta Otorhinolaryngol Italy 39: 

347-352. 

11. Olusesi A, Oyeniran O (2020) Persistence of non-vertigo 

symptoms in meniere disease during remission - a preliminary 

report. Otolaryngol Pol 74: 31-36. 

12. Fujimoto C, Kawahara T, Kinoshita M, Kikkawa YS, Sugasawa 

K, et al. (2018) Aging is a risk factor for utricular dysfunction in 

idiopathic benign paroxysmal positional vertigo. Front Neurol 9: 

1049. 

13. Egami N, Ushio M, Yamasoba T, Yamaguchi T, Murofushi T, et 

al. (2013) The diagnostic value of vestibular evoked myogenic 

potentials in patients with Meniere's disease. J Vestib Res. 23: 

249-257. 

14. Strupp M, Brandt T (2009) Vestibular neuritis. Semin Neurol 29: 

509–19. 

15. Jung HJ, Koo JW, Kim CS, Kim JS, Song JJ (2012) Anxiolytics 

reduce residual dizziness after successful canalith repositioning 

maneuvers in benign paroxysmal positional vertigo. Acta 

Otolaryngol 132: 277-284. 

16. Godemann F, Siefert K, Hantschke-Brüggemann M, Neu P, Seidl 

R, et al. (2005) What accounts for vertigo one year after neuritis 

vestibularis - anxiety or a dysfunctional vestibular organ? J 

Psychiatr Res. 39: 529-534. 

17. Bronstein AM, Dieterich M (2019) Long-term clinical outcome 

in vestibular neuritis. Curr Opin Neurol. 32: 174-180. 

18. Staab JP, Eckhardt-Henn A, Horii A, Jacob R, Strupp M, et al. 

(2017) Diagnostic criteria for persistent postural-perceptual 

dizziness (PPPD): Consensus document of the committee for the 

Classification of Vestibular Disorders of the Barany Society. J 

Vestib Res. 27: 191-208. 

19. Staab JP (2012) Chronic subjective dizziness. Neurootology 18: 

1118-1141. 

20. Persistent postural-perceptual dizziness: definition. ICD-11. 

21. Brevern M, Bertholon P, Brandt T, Fife T, Imai T, et al. (2015) 

Benign paroxysmal positional vertigo: Diagnostic criteria. J 

Vestib Res. 25: 105-117. 

22. Lopez-Escamez JA, Carey J, Chung WH, Goebel JA,  

Magnusson M, et al. (2015) Diagnostic criteria for Menière's 

disease. J Vestib Res. 25: 1-7. 

23. Jeong SH, Kim HJ, Kim JS (2013) Vestibular neuritis. Semin 

Neurol. 33: 185-194. 

24. Lempert T, von Brevern M (2019) Vestibular Migraine. Neurol 

Clin. 37: 695-706. 

25. Jacobson GP, Newman CW (1990) The development of the 

dizziness handicap inventory. Arch Otolaryngol Head Neck 

Surg 116: 424-427. 

26. Masuda K, Goto F, Fujii M, Kunihiro T (2004) Investigation of 

the Reliability and Validity of Dizziness Handicap Inventory 

(DHI) Translated into Japanese. Equilibrium Res 63: 555-563. 

27. Yardley L, Masson E, Verschuur C, Haacke N, Luxon L (1992) 

Symptoms, anxiety and handicap in dizzy patients: development 

of the vertigo symptom scale. J Psychosom Res 36: 731-741. 

28. Kondo M, Kiyomizu K, Goto F, Kitahara T, Imai T, et al. (2015) 

Analysis of vestibular-balance symptoms according to symptom 

duration: dimensionality of the Vertigo Symptom Scale-short 

form. Health Qual Life Outcomes 13: 4. 

29. Zigmond AS, Snaith RP (1983) The hospital anxiety and 

depression scale. Acta Psychiatr Scand 67: 361-370. 

30. Matsudaira T, Igarashi H, Kikuchi H, Kano R, Mitoma H, et al. 

(2009) Factor structure of the hospital anxiety and depression 

scale in japanese psychiatric outpatient and student populations. 

Health Qual Life Outcomes 7:42. 

31. Kanda Y (2013) Investigation of the freely available easy-to-use 

software 'EZR' for medical statistics. Bone Marrow Transplant. 

48: 452-458. 

32. Dieterich M, Staab JP, Brandt T (2016) Functional 

(psychogenic) dizziness. Handb Clin Neurol. 139: 447-468. 

33. Yan Z, Cui L, Yu T, Liang H, Wang Y, et al. (2017) Analysis of 

the characteristics of persistent postural-perceptual dizziness: A 

clinical-based study in China. Int J Audiol 56: 33-37. 

34. Rizk HG, Sharon JD, Lee JA, Thomas C, Nguyen SA, et al. 

(2020) Cross-sectional analysis of cognitive dysfunction in 

patients with vestibular disorders. Ear Hear 41: 1020-1027. 

35. Staab JP, Rohe DE, Eggers SD, Shepard NT (2014) Anxious, 

introverted personality traits in patients with chronic subjective 

dizziness. J Psychosom Res 76: 80-3. 

36. Hansson EE, Månsson NO, Håkansson A (2005) Balance 

performance and self-perceived handicap among dizzy patients 

in primary health care. Scand J Prim Health Care. 23: 215-220. 

37. Staab JP. Persistent postural-perceptual dizziness (2020) Semin 

Neurol 40:130-137. 

38. Nada EH, Ibraheem OA, Hassaan MR (2019 ) Vestibular 

rehabilitation therapy outcomes in patients with persistent 

postural-perceptual dizziness. Ann Otol Rhinol Laryngol 128: 

323-329.

 

https://www.actaitalica.it/article/view/520
https://www.actaitalica.it/article/view/520
https://www.actaitalica.it/article/view/520
https://www.actaitalica.it/article/view/520
https://www.actaitalica.it/article/view/520
https://www.actaitalica.it/article/view/520
https://www.actaitalica.it/article/view/520
https://www.actaitalica.it/article/view/520
https://www.actaitalica.it/article/view/520
https://otolaryngologypl.com/resources/html/article/details?id=197986&language=en
https://otolaryngologypl.com/resources/html/article/details?id=197986&language=en
https://otolaryngologypl.com/resources/html/article/details?id=197986&language=en
https://otolaryngologypl.com/resources/html/article/details?id=197986&language=en
https://otolaryngologypl.com/resources/html/article/details?id=197986&language=en
https://www.frontiersin.org/articles/10.3389/fneur.2018.01049/full
https://www.frontiersin.org/articles/10.3389/fneur.2018.01049/full
https://www.frontiersin.org/articles/10.3389/fneur.2018.01049/full
https://www.frontiersin.org/articles/10.3389/fneur.2018.01049/full
https://www.frontiersin.org/articles/10.3389/fneur.2018.01049/full
https://www.frontiersin.org/articles/10.3389/fneur.2018.01049/full
https://www.frontiersin.org/articles/10.3389/fneur.2018.01049/full
https://content.iospress.com/articles/journal-of-vestibular-research/ves00484
https://content.iospress.com/articles/journal-of-vestibular-research/ves00484
https://content.iospress.com/articles/journal-of-vestibular-research/ves00484
https://content.iospress.com/articles/journal-of-vestibular-research/ves00484
https://content.iospress.com/articles/journal-of-vestibular-research/ves00484
https://content.iospress.com/articles/journal-of-vestibular-research/ves00484
https://content.iospress.com/articles/journal-of-vestibular-research/ves00484
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0029-1241040
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0029-1241040
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0029-1241040
https://www.tandfonline.com/doi/abs/10.3109/00016489.2011.637179?journalCode=ioto20
https://www.tandfonline.com/doi/abs/10.3109/00016489.2011.637179?journalCode=ioto20
https://www.tandfonline.com/doi/abs/10.3109/00016489.2011.637179?journalCode=ioto20
https://www.tandfonline.com/doi/abs/10.3109/00016489.2011.637179?journalCode=ioto20
https://www.tandfonline.com/doi/abs/10.3109/00016489.2011.637179?journalCode=ioto20
https://www.tandfonline.com/doi/abs/10.3109/00016489.2011.637179?journalCode=ioto20
https://www.tandfonline.com/doi/abs/10.3109/00016489.2011.637179?journalCode=ioto20
https://www.sciencedirect.com/science/article/abs/pii/S0022395605000038?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0022395605000038?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0022395605000038?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0022395605000038?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0022395605000038?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0022395605000038?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0022395605000038?via%3Dihub
https://journals.lww.com/co-neurology/Abstract/2019/02000/Long_term_clinical_outcome_in_vestibular_neuritis.27.aspx
https://journals.lww.com/co-neurology/Abstract/2019/02000/Long_term_clinical_outcome_in_vestibular_neuritis.27.aspx
https://journals.lww.com/co-neurology/Abstract/2019/02000/Long_term_clinical_outcome_in_vestibular_neuritis.27.aspx
https://content.iospress.com/articles/journal-of-vestibular-research/ves622
https://content.iospress.com/articles/journal-of-vestibular-research/ves622
https://content.iospress.com/articles/journal-of-vestibular-research/ves622
https://content.iospress.com/articles/journal-of-vestibular-research/ves622
https://content.iospress.com/articles/journal-of-vestibular-research/ves622
https://content.iospress.com/articles/journal-of-vestibular-research/ves622
https://content.iospress.com/articles/journal-of-vestibular-research/ves622
https://content.iospress.com/articles/journal-of-vestibular-research/ves622
https://content.iospress.com/articles/journal-of-vestibular-research/ves622
https://journals.lww.com/otology-neurotology/Abstract/2012/09000/Auditory_and_Vestibular_Symptoms_and_Chronic.22.aspx
https://journals.lww.com/otology-neurotology/Abstract/2012/09000/Auditory_and_Vestibular_Symptoms_and_Chronic.22.aspx
https://journals.lww.com/otology-neurotology/Abstract/2012/09000/Auditory_and_Vestibular_Symptoms_and_Chronic.22.aspx
https://icd.who.int/browse11/l-m/en
https://content.iospress.com/articles/journal-of-vestibular-research/ves553
https://content.iospress.com/articles/journal-of-vestibular-research/ves553
https://content.iospress.com/articles/journal-of-vestibular-research/ves553
https://content.iospress.com/articles/journal-of-vestibular-research/ves553
https://content.iospress.com/articles/journal-of-vestibular-research/ves553
https://content.iospress.com/articles/journal-of-vestibular-research/ves00549
https://content.iospress.com/articles/journal-of-vestibular-research/ves00549
https://content.iospress.com/articles/journal-of-vestibular-research/ves00549
https://content.iospress.com/articles/journal-of-vestibular-research/ves00549
https://content.iospress.com/articles/journal-of-vestibular-research/ves00549
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0033-1354598
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0033-1354598
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0033-1354598
https://www.neurologic.theclinics.com/article/S0733-8619(19)30060-X/abstract
https://www.neurologic.theclinics.com/article/S0733-8619(19)30060-X/abstract
https://www.neurologic.theclinics.com/article/S0733-8619(19)30060-X/abstract
https://jamanetwork.com/journals/jamaotolaryngology/article-abstract/618622
https://jamanetwork.com/journals/jamaotolaryngology/article-abstract/618622
https://jamanetwork.com/journals/jamaotolaryngology/article-abstract/618622
https://jamanetwork.com/journals/jamaotolaryngology/article-abstract/618622
https://jamanetwork.com/journals/jamaotolaryngology/article-abstract/618622
https://keio.pure.elsevier.com/en/publications/investigation-of-the-reliability-and-validity-of-dizziness-handic
https://keio.pure.elsevier.com/en/publications/investigation-of-the-reliability-and-validity-of-dizziness-handic
https://keio.pure.elsevier.com/en/publications/investigation-of-the-reliability-and-validity-of-dizziness-handic
https://keio.pure.elsevier.com/en/publications/investigation-of-the-reliability-and-validity-of-dizziness-handic
https://keio.pure.elsevier.com/en/publications/investigation-of-the-reliability-and-validity-of-dizziness-handic
https://www.sciencedirect.com/science/article/abs/pii/002239999290131K?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/002239999290131K?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/002239999290131K?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/002239999290131K?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/002239999290131K?via%3Dihub
https://hqlo.biomedcentral.com/articles/10.1186/s12955-015-0207-7
https://hqlo.biomedcentral.com/articles/10.1186/s12955-015-0207-7
https://hqlo.biomedcentral.com/articles/10.1186/s12955-015-0207-7
https://hqlo.biomedcentral.com/articles/10.1186/s12955-015-0207-7
https://hqlo.biomedcentral.com/articles/10.1186/s12955-015-0207-7
https://hqlo.biomedcentral.com/articles/10.1186/s12955-015-0207-7
https://hqlo.biomedcentral.com/articles/10.1186/s12955-015-0207-7
https://psycnet.apa.org/record/1984-02941-001
https://psycnet.apa.org/record/1984-02941-001
https://psycnet.apa.org/record/1984-02941-001
https://hqlo.biomedcentral.com/articles/10.1186/1477-7525-7-42
https://hqlo.biomedcentral.com/articles/10.1186/1477-7525-7-42
https://hqlo.biomedcentral.com/articles/10.1186/1477-7525-7-42
https://hqlo.biomedcentral.com/articles/10.1186/1477-7525-7-42
https://hqlo.biomedcentral.com/articles/10.1186/1477-7525-7-42
https://hqlo.biomedcentral.com/articles/10.1186/1477-7525-7-42
https://hqlo.biomedcentral.com/articles/10.1186/1477-7525-7-42
https://www.nature.com/articles/bmt2012244
https://www.nature.com/articles/bmt2012244
https://www.nature.com/articles/bmt2012244
https://www.nature.com/articles/bmt2012244
https://www.nature.com/articles/bmt2012244
https://www.sciencedirect.com/science/article/pii/B9780128017722000370?via%3Dihub
https://www.sciencedirect.com/science/article/pii/B9780128017722000370?via%3Dihub
https://www.sciencedirect.com/science/article/pii/B9780128017722000370?via%3Dihub
https://journals.lww.com/ear-hearing/Abstract/2020/07000/Cross_Sectional_Analysis_of_Cognitive_Dysfunction.29.aspx
https://journals.lww.com/ear-hearing/Abstract/2020/07000/Cross_Sectional_Analysis_of_Cognitive_Dysfunction.29.aspx
https://journals.lww.com/ear-hearing/Abstract/2020/07000/Cross_Sectional_Analysis_of_Cognitive_Dysfunction.29.aspx
https://journals.lww.com/ear-hearing/Abstract/2020/07000/Cross_Sectional_Analysis_of_Cognitive_Dysfunction.29.aspx
https://journals.lww.com/ear-hearing/Abstract/2020/07000/Cross_Sectional_Analysis_of_Cognitive_Dysfunction.29.aspx
https://www.sciencedirect.com/science/article/abs/pii/S0022399913004066?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0022399913004066?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0022399913004066?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0022399913004066?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0022399913004066?via%3Dihub
https://www.tandfonline.com/doi/full/10.1080/02813430500287299
https://www.tandfonline.com/doi/full/10.1080/02813430500287299
https://www.tandfonline.com/doi/full/10.1080/02813430500287299
https://www.tandfonline.com/doi/full/10.1080/02813430500287299
https://www.tandfonline.com/doi/full/10.1080/02813430500287299
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0039-3402736
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0039-3402736
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0039-3402736
https://journals.sagepub.com/doi/10.1177/0003489418823017
https://journals.sagepub.com/doi/10.1177/0003489418823017
https://journals.sagepub.com/doi/10.1177/0003489418823017
https://journals.sagepub.com/doi/10.1177/0003489418823017
https://journals.sagepub.com/doi/10.1177/0003489418823017
https://journals.sagepub.com/doi/10.1177/0003489418823017
https://journals.sagepub.com/doi/10.1177/0003489418823017

