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ABSTRACT

Objective: The aim of the study is to evaluate the difference between Dizziness Handicap Inventory (DHI) functional, physical, emotional subgroup scores
for patients that were diagnosed as Benign Paroxysmal Positional Vertigo (BPPV) with Dix-Hallpike maneuver.
Material and Methods: The 51 patients admitted to hospital with a complaint of vertigo,were diagnosed as BPPV with Dix-Hallpike maneuver and for
whom a dizziness handicap inventory was filled out, were included in the study. Dizziness Handicap Inventory physical, functional, emotional subgroup
total scores were evaluated and investigated statistically regarding diffferences between 3 subgroups.
Results: In the evaluation of DHI total score, the majority of the patients in our study group were determined as belonging to the severely handicapped
group. When total scores of subgroups were compared, statistically significant difference was not determined between the total scores of physical and func-
tional subgroups. Emotional subgroup score was significantly different from scores of the two other aforementioned groups.
Conclusion: BPPV is the most common cause of vertigo in the world. Those patients that are suspected of having BPPV and whom Dix-Hallpike maneu-
ver can not be performed for various reasons, Dizziness handicap inventory physical and functional subgroup scores should be evaluated rather than emo-
tional subgroup score.
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ÖZET

Amaç: Çalışmanın amacı Dix-Hallpike testi ile Benign Paroksismal Pozisyonel Vertigo tanısı konulan hastalarda Dizziness Handikap Envanteri (DHE)
anketinin psikolojik, fonksiyonel, fiziksel alt grup skorlarının birbirleri ile ilişkisinin incelenmesidir.
Gereç ve Yöntemler: Baş dönmesi şikayeti ile KBB polikliniğine başvuran, Dix-Hallpike testi ile BPPV tanısı konulan ve dizziness handikap envanteri
ile değerlendirilen 30 kadın ve 21 erkek olmak üzere toplam 51 hasta çalışmaya dahil edildi. Hastaların dizziness handikap envanteri fiziksel, fonksiyonel
ve emosyonel alt grup total skorları karşılaştırılarak 3 grup arasında istatistiksel olarak anlamlı fark olup olmadığı değerlendirildi.
Bulgular: DHE total skorları değerlendirildiğinde çalışma grubumuzdaki hastaların çoğunluğunun ciddi grupta (grup 4) yer aldığı belirlendi. Alt grup
total skorları birbirleri ile karşılaştırıldığında fiziksel ve fonksiyonel alt grupların toplam skorları arasında istatistiksel olarak anlamlı fark tespit edilmedi.
Emosyonel alt grup skorları diğer iki gruptan istatistiksel olarak anlamlı derecede farklıydı.
Sonuç: BPPV tüm dünyada vertigonun en sık sebebidir. BPPV düşünülen ve çeşitli nedenlerle Dix-Hallpike testi yapılamayan hastaların dizziness handi-
kap envanteri anketinde emosyonel gruptan ziyade fiziksel ve fonksiyonel alt grup skorları değerlendirilmelidir.
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INTRODUCTION

enign paroxysmal positional vertigo (BPPV) is
one of the most common vestibular disorders
with a safe and highly effective treatment.1 In

the general population, the lifetime prevalence of BPPV
is 2.4%, and the 1-year incidence is 0.6%.2 BPPV is
characterized by the symptom of rotating dizziness that
is caused by sudden changes in the position of the head.
Other accompanying symptoms are nausea, vomiting
and positioning nystagmus.3 BPPV pathophysiology is
associated with the shifting of utricular statocone debris
in a disorganized fashion towards the semicircular
canals (SCCs).4 Canalithiasis of the posterior SCC is the
most frequent cause of BPPV, but lateral and anterior
canals can also be involved.5,6 The diagnosis of BPPV is
made by observing the classic eye movements in asso-
ciation with the Dix-Hallpike maneuver, combined with
a suggestive history.5 Dix-Hallpike test is the ‘‘gold
standard’’ to determine BPPV.7

Individuals presenting with BPPV do not always
demonstrate the typical complaint of vertigo.8 Norre
suggested that it may be necessary to examine the pa-
tient more than one time for the diagnosis to be con-
firmed with the Dix-Hallpike test, signifying that the
diagnosis is not always easily confirmed during the clin-
ical examination.9 So some patients need to be evaluat-
ing more than once.

The Dizziness Handicap Inventory (DHI) was de-
veloped to measure the self-perceived level of handicap
associated with the symptom of dizziness. The DHI has
25 items with 3 response levels, subgrouped into three
domains: functional, emotional, and physical.10 Items
within the DHI may be helpful in making the diagnosis
of BPPV because the DHI contains important questions
that may lead the clinician to suspect that the patient has
BPPV.8 Some of research variations of DHI were eval-
uated for BPPV individuals and short forms of DHI
were recomended.1,8

The purpose of the present study is to evaluate the
subgroups of DHI in patients with BPPV. We tried to fig-
ure out differences between functional, emotional, and
physical subgroups of DHI for in patients with BPPV.

MATERIAL AND METHODS

A prospective study including 51 consecutive out-
patients with BPPV (30 women and 21 men) was car-

ried out between November 2012 and March 2013. The
diagnosis of BPPV was made on the basis of the history
of short episodes of vertigo in association with rapid
changes in head position and confirmed by Dix-Hallpike
Maneuver. A DHI was filled out for all 51 patients par-
ticipating in the study. A neuro-otologic examination
was conducted at the initial visit, and written informa-
tion concerning the purpose of the study and its confi-
dentiality was given to patients. Informed consent was
obtained for all subjects to their inclusion in the study.
Ataturk University Ethical and Research Committees
approved the research protocol.

DDIIZZZZIINNEESSSS  HHAANNDDIICCAAPP  IINNVVEENNTTOORRYY

The Dizziness Handicap Inventory (DHI) is a 25-
item scale that was designed to evaluate the effect of
dizziness. In the DHI, respondents choose one of three
statements that most applies to them in each section. The
first statement is scored 0, the second is scored 2, and
the third is scored 4. The sum of the scores is the total
score. Possible score ranges are 0-100; a higher score
indicates a bad handicap. Score ranges are considered
normal (Group 1) between 0-14 points, mild (Group 2)
between 16-26 points, moderate (Group 3) between 28-
44 and severe (Group 4) when 46 points or greater. DHI
questions are separated into three parts: functional, emo-
tional and physical (Table 1).10 In our study, we evalu-
ated DHI total scores and functional, emotional and
physical subgroup scores. We studied the differences be-
tween three subgroup scores.

DDAATTAA  AANNAALLYYSSIISS

All data analyses were performed using Statistical
Package for Social Sciences (SPSS), version 10.1, soft-
ware (SPSS, Inc., Chicago, IL, U.S.A.). A Type I error rate
of p≤0.05 for statistical significance was used. Differences
in DHI subgroup scores between patients were assessed
with Analysis of variance (ANNOVA) test. Kolmogrov-
Smirnov test was performed for detecting whether each
group was normally distributed or not. DHI subgroups
showed normal distribution. Also homogeneity of group
variances was tested before ANNOVA test. The variances
were not homogeneous for a 5% (p≤0.05) significance
level. The difference between the three groups was ob-
served with Brown-Forsythe and Welch tests.

RESULTS

There were 31 females (58.8%) and 20 males
(41.2%) among 51 patients in total. The ages of the pa-
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tients ranged between 23-77 years with a mean of
48,8±13,85. The ages of females ranged between 27-77
years with a mean of 48,4±14,23, men’s ages ranged be-
tween 23-73 years with a mean of 49,2±13,54. All of
the participants had idiopathic or primary BPPV of the
posterior SSC, four of whom presented with BPPV after
head trauma. All of the participants had unilateral pos-
terior canal BPPV, 34 (66.6%) on the left side and 17
(33.4%) on the right side. The majority had history of a
single distinct episode of an acute onset of vertigo, nau-
sea, and emesis lasting days to weeks.

Fifty one individuals completed DHI in the first
meeting. DHI scores of 51 participating patients were
calculated. The scores of the individuals were between
14-90. The mean score of the DHI was 52,8. Classifi-

cation of the patients according to DHI severity yielded
the following findings: 1(1,9%) patient in Group 1, 8
(15,7%) in Group 2, 13 (25,5%) in Group 3 and 28
(56,9% ) in Group 4. There were significant differences
between group 4 and other groups.

The scores of physical, functional, and emotional
subgroups were calculated. The physical subgroup
scores were between 0-28 with a mean of 18,1. The
functional subgroup scores were between 0-32 with a
mean of 17,5. The emotional subgroup scores were be-
tween 0-36 with a mean of 18,1. There were significant
differences between emotional and other two subgroups
(physical and functional). The emotional subgroup
scores were lower than functional and physical sub-
group scores (p<0.05) (Table 2).

Table 1. Dizzines Handicap Inventory.

p: Physical; e: Emotional; f: Functional.

Yes No Sometimes
1. Does looking up increase your problem? (p)
2. Because of your problem, do you feel frustrated? (e)
3. Because of your problem, do you restrict your travel for business or recreation? (f)
4. Does walking down the aisle of a supermarket increase your problem? (p)
5. Because of your problem, do you have difficulty getting into or out of bed? (f)
6. Does your problem significantly restrict your participation in social activities such as going out to 

dinner, going to movies, dancing, or to parties? (f)
7. Because of your problem, do you have difficulty reading? (f)
8. Does performing more ambitious activities like sports, dancing, household chores such as 

sweeping or putting dishes away increase your problem? (p) 
9. Because of your problem, are you afraid to leave your home without having someone accompany you? (e)
10. Because of your problem, have you been embarrassed in front of others? (e)
11. Do quick movements of your head increase your problem? (p)
12. Because of your problem, do you avoid heights? (f) 
13. Does turning over in bed increase your problem? (p)
14. Because of your problem, is it difficult for you to do strenuous housework or yard work? (f) 
15. Because of your problem, are you afraid people may think you are intoxicated? (e)
16. Because of your problem, is it difficult for you to walk by yourself? (f)
17. Does walking down a sidewalk increase your problem? (p)
18. Because of your problem, is it difficult for you to concentrate? (e)
19. Because of your problem, is it difficult for you to walk around your house in the dark? (f)
20. Because of your problem, are you afraid to stay home alone? (e) 
21. Because of your problem, do you feel handicapped? (e)
22. Has your problem placed stress on your relationships with members of your family or friends? (e)
23. Because of your problem, are you depressed? (e)
24. Does your problem interfere with your job or household responsibilities? (f)
25. Does bending over increase your problem? (p)



DISCUSSION

Benign paroxysmal positional vertigo is one of the
most frequent vestibular diseases in older people, and
the posterior canal is affected in the majority of cases.11

The age of the population studied varied between 23-77
years, with a mean value of 48.8 years. Our population
was younger than in other studies.11,12

In our study, all of the participants had unilateral
posterior canal BPPV, 34 (66.6%) on the left side and
17 (33.4%) on the right side. These results were similar
to previous studies.12,13

Some patients experience difficulty in moving into
the Dix-Hallpike test position, including those who are
morbidly obese, patients having a stroke, patients with
severe anxiety, patients who are extremely frail, and pa-
tients who have significant neck pain or limited mobil-
ity. The chair commonly used by an otolaryngologist
can cause difficulty in performing the test when sitting
in an ENT unit chair, due to special conditions of some
patients. The results of the DHI may lead the physician
to have a high level of suspicion for BPPV; one could
then set up the clinical environment differently to allow
more feasible Dix-Hallpike testing.8 In our population
we calculated total score of DHI and the mean score of
the DHI was 52.8. We obtained similar scores to the re-
cent researches.8,13 Whitney et al. did not find signifi-
cant differences between DHI scores of BPPV and other
vestibular disorders.8

DHI is a common tool used to assess individual’s
dizziness handicap.14 Most individuals with a positive
finding on Dix-Hallpike testing express a symptom of
some type, although it does not always resemble their
original complaint of vertigo.7 In older individuals, it
may be especially important to make an accurate and
timely diagnosis of BPPV. Whitney et al. defined a DHI
subscale for BPPV.8 In their study DHI subgroup scores
were significant with patients diagnosed as having
BPPV.8 We decided to evaluate differences between
DHI subgroup scores for BPPV. Emotional subgroup
score was significantly different from physical and func-
tional subgroup scores. Functional and physical sub-
group scores should be emphasized for assessing the
DHI. Questions of emotional subgroup evaluate com-
plaints of patients such as anxiety, namely a fear of an
approaching dizziness. BPPV usually is an acute dis-
ease. Therefore, patients diagnosed as suffering from
BPPV have significantly higher scores in functional and
physical subgroups. The physical and functional condi-
tions of patients are more affected than their emotional
conditions. In their study, Whitney et al. found emo-
tional and functional subgroup scores higher in BPPV
than in non-BPPV patients.8 They did not find any dif-
ferences between subgroup scores.8

In our study functional and physical subgroup
scores are found significantly higher than the emotional
subgroup score. We think DHI functional and physical
subgroup scores may be used in patients with BPPV to
whom Dix-Hallpike maneuver cannot be applied be-
cause of various reasons.
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Table 2. Comparison scores of DHI subcales (physical, functional, emotional).

* Mean difference is significant at 0.05.
Sig.: Significant; Std. Error: Standard error.

Mean Difference Std. Error Sig.
Physical Emotional 3,61 1,47 0,05*

Functional -1,22 1,7 0,86
Emotional Physical -3,61 1,47 0,05*

Functional -4,82 1,74 0,02*
Functional Physical 1,22 1,7 0,86

Emotional 4,82* 1,75 0,02*
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