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Introduction

The equilibrium of the body is the ability of human beings to
remain in the upright position, perform acceleration, and
rotational movements of the body without oscillating or
falling.1 To maintain body equilibrium, proper interaction
of vestibular, and proprioceptive visual systems is neces-

sary.2 A disorder in the relation between these systems
commonly manifests itself in an individual through dizzi-
ness, characterized by a sense of motion of the body or the
surroundings.3

Individuals with chronic dizziness may experience symp-
toms such as insecurity and fear, which may consequently
cause isolation from society, thus impacting their quality of

Keywords

► postural balance
► dizziness
► quality of life
► electronystagmo-

graphy
► caloric tests

Abstract Introduction In Vestibular Testing (VT), caloric tests allow evaluation of unilateral
weakness (UW) and directional preponderance (DP), where different criteria of
normality are adopted in Brazil and worldwide. The Brazilian version of the Dizziness
Handicap Inventory (Brazilian DHI) evaluates the impact of dizziness on the quality of life
of an individual.
Objectives The objective of this research is to evaluate the impact of dizziness on the
quality of life of patients undergoing VT, and to relate these findings to the results
obtained according to national and international criteria.
Methods Cross-sectional analytic study of 235 patients referred for VT in two
hospitals. The authors performed the Brazilian DHI, history, static, and dynamic balance
tests, positional nystagmus, and the Dix-Hallpike maneuver, as well as vectoelectro-
nystagmography. Subjects were divided into three groups according to UW and DP
values. Descriptive statistics and comparisons between groups were performed,
considering a significance level of 5% in all analyses.
Results Patients groups had 20.9% men, and 79.1% women. There was no significant
difference between groups for the scores obtained in the Brazilian DHI. There was,
however, a statistically significant difference in the redistribution of individuals accord-
ing to the UW and DP values.
Conclusion There was no relationship between VT results and the impact of dizziness
in the quality of life. A review of normal values for UW and DP adopted in Brazil is
suggested, as well as the application of the Brazilian DHI as an additional tool to evaluate
the impact of dizziness on quality of life in all patients undergoing VT.
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life.4–6 A study reports that by the age of 65, dizziness is the
second most prevalent symptom in the world, and above this
age, it is the most prevalent.7 Santana et al. claim that
dizziness is present in 5–10% of the world population and
is present in 65% of individuals older than 65 years.8

Vestibular testing (VT) aims to analyze the functioning of
the labyrinth and its relationship with other systems.9 The
survey is used to confirm the data obtained during an
interview, and from otolaryngologist information regard-
ing the injury location (central, peripheral, or mixed) and
extent (mild,moderate, or severe).10 It is composed of static
and dynamic equilibrium and cerebral tests; nystagmus
position and positioning; and vectoelectronystagmography
(VENG).11 The last test captured the vestibular-ocular re-
flex from correctly positioned electrodes, allowing the
recording and analysis of the characteristics of the func-
tional behavior of the reflex.12 This test is performed with
caloric tests, which, despite using non-physiological stim-
ulus, is the most important test among the several used in
VT. Through this test, thermal variations are created within
the external auditory canal that propagate through the
middle and inner ear and, thus, affect the lateral semicir-
cular canal (LSCC). This stimulation produces an endolym-
phatic current whose direction depends on the
temperature of the stimulus used (hot or cold). When the
stimulation is hot, an ampullopetal current is generated.
When the stimulation is cold, an ampullofugal current is
generated. The action of these currents on the ampullary
crest alters the action potential, stimulating or inhibiting
and thus generating nystagmus. Based on the results of this
test, one can determine the side of the injury or if there is a
predominance of nystagmus in a certain direction.13 Thus,
the nystagmus responses found in four stimulations allow
us to interpret the evidence in caloric nystagmus direction-
al preponderance (DP) or unilateral weakness (UW) ac-
cording to the Jongkees formula.14 UW occurs when the

observed responses in one ear are smaller than the re-
sponses obtained in the other ear, indicating a unilateral
vestibular function deficit.15 DP is characterized by larger
responses found in the same direction as the nystagmus,
and clinically, this asymmetry in the vestibular-ocular
reflex can be caused by injuries in the labyrinth, vestibular
nerve, vestibular nuclei, or central injuries.15,16

In the literature, there are differences in relation to the
standards for normal caloric tests, especially as the reference
values for UW and DP may vary between different au-
thors.13,15 In Brazil, UW or DP percentage values above 33%
are indicative of vestibular dysfunction,11,17,18 whereas in-
ternationally, authors tend to adopt considerably smaller UW
and DP percentage values,13–16,18–21 as shown in ►Table 1.
Such variations have a direct impact on the results of vestib-
ular testing.

Although the caloric test is an important tool in vestibular
evaluations,13 it is not able to identify the influence of
dizziness on the quality of life of individuals with balance
disorders. In 1990, researchers developed a questionnaire
specific for this purpose, the Dizziness Handicap Inventory
(DHI).22 This questionnaire aims to investigate the self-per-
ception of dizziness, and its impact on the quality of life of
individuals, containing 25 questions related to emotional,
physical, and functional factors. In 2003, the questionnaire
was translated and adapted to Portuguese (DHI Brasileiro
[Brazilian DHI]).23

Studies report the importance of the application of the DHI
to quantify the limiting effects, to provide treatment guidance,
for its contribution to thediagnosis of vestibulardisease, and to
verify the effectiveness of vestibular rehabilitation.23,24

This study aims to evaluate the impact of dizziness on the
quality of life of individuals undergoing vestibular testing and
to compare, analyze, and correlate the results obtained for
UW and DP in accordance with Brazilian and international
criteria.

Table 1 Patterns of normality found for UW and DP (water irrigation) according to several authors

Author (year) Normality values

UW DP

National Caovilla et al.10 33% 33%

Gama, Soares11 33% 33%

Mor et al.17 33% 33%

International Jongkees14 20% 22%

Sills et al.16 25% 23%

Jacobson et al.18 20% 27%

Henry19 25% 30%

Van der Stappen et al.20 22% 19%

Fife et al.13 22–25% 26–30%

Baloh, Honrubia21 25% 30%

Barin15 25% 23%
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Method

This work is a cross-sectional observational study approved
by the Ethics Committee of the institution under number
0551/11.

The non-probabilistic sample consisted of 235 patients
older than 18 years treated in audiology services from two
hospitals. All patients complained of dizziness, and were
referred by otolaryngologists from the various health centers
of the city to undergo VT.

To properly administer the exam, the patients were in-
structed to take no medications for dizziness or consume no
alcoholic beverages for 72 hours; furthermore, the patients
underwent a three-hour fast before the exam.

During their stay in the waiting room, each patient was
invited to participate, and, upon agreeing, all participants
signed an informed consent form. Subsequently, trained
interviewers were responsible for applying the Brazilian DHI.

Next, each individual underwent an interview, and subse-
quently completed assessment tests on static and dynamic
equilibrium (Romberg tests, Romberg-Barré, and Unter-
berger), and cerebellar function (Naso-Index and Diadococi-
nesia tests). Then, a study of the positional nystagmus and
positioning was performed. Researchers cleaned each pa-
tient’s skin with alcohol, and positioned electrodes with
electrolytic gel, attaching them with adhesive tape. A trian-
gular layout of the electrodes was used for VENG.25 The
authors evaluated individuals’ saccadic movements, sponta-
neous nystagmus with their eyes open, and closed, semi-
spontaneous nystagmus, pendular screening, and optokinetic
nystagmus.15,26,27

To perform the caloric test, the head of the stretcher was
elevated to 30°, and a Berger® brand (Eletromedicina, Säo
Paulo, SP, Brazil) otocalorimeter with a flow of 200 ml of
water was used for 40 seconds.15 Before irrigation, all patients
underwent an otoscopy to ensure absence of foreign bodies or
cerumen in their external ear. Irrigation was performed with
water at temperatures of 44° and 30°C, in the following
sequence: 44° in the right ear, 44° in the left ear, 30° in the
left ear, and 30° in the right ear.

During the caloric test, the subjects kept their eyes closed
during irrigation, having been advised of the possibility of
experiencing dizziness or nausea. All measures were taken to
minimize these symptoms, such as spontaneous conversa-
tion, and eye fixation to inhibit the nystagmus.

After analyzing the results, the participants were divided
into three groups according to the UW and DP values ob-
tained. Group 1 consisted of individuals who presented
results of less than 20% UW and/or less than 27% DP (normal
according to international standards). Group 2 included all
patients whose UW was between 20 and 33% and/or whose
DP was between 27 and 33%. Group 3 included all individuals
with UW and DP above 33% (modified according to Brazilian
criteria).

The data were entered into a spreadsheet in SPSS version
17.0, and all individuals were regrouped to satisfy the criteria
for national and international analyses.

Frequencies were compared between groups in relation to
the variables analyzed using the chi-square test. Differences
with levels of less than or equal to 5% significance were
considered significant.

Result

Of the 235 participants, 49 (20.9%)weremale and 186 (79.1%)
were female. The average age was 54.8 years (� 15.31),
ranging from 18 to 93 years. The largest group consisted of
individuals aged between 41 and 60 years (42.1%), followed
by the group of individuals aged over 61 years
(41.3%). ►Tables 2 and 3 present data on the age and gender
of the participants, respectively.

Regarding the Brazilian DHI, the averages for the total
score and the three subscales (physical, functional, and
emotional) were approximate in the three groups, as shown
in ►Table 4. Statistical analysis using ANOVA revealed no
significant difference for total score or any subscale of the
Brazilian DHI in any group.

To evaluate the test results, individuals were redistributed
according to the values obtained for UW and DP, according to
the national and international standards. Thus, according to
national criteria, tests were considered normalwhen UWand
DP were up to 33%; tests were consideredmodifiedwhen UW
and DP were above this value. According to international
criteria, tests were considered normal when UW was below
20% and DP was below 27%; tests were considered modified
when the results were above these values.►Table 5 compares
the results of UWand DP obtained for each criterion. Statisti-
cal analysis using the chi-square test revealed a statistically
significant difference between the results found in both
criteria (p ¼ 0.000).

Table 2 Descriptive gender data for participant groups

Gender Group 1
N (%)

Group 2
N (%)

Group 3
N (%)

Total
N (%)

p-value

Male 29 (12.3) 14 (5.9) 6 (2.6) 49 (20.8) 0.039�

Female 94(40.0) 38 (16.2) 54 (23.0) 186 (79.2)

Total 123 (52.3) 52 (22.1) 60 (25.6) 235 (100.0)

Group 1: normal UW and DP according to international criteria; Group 2: UW with values between 20 and 33% and DP between 27 and 33%; Group 3:
UW and DP according to national criteria. �p: p-value observed in the chi-square test.
Abbreviation: DP, directional preponderance; N, number of individuals; UW, unilateral weakness.
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Table 3 Age distribution within each group

Age Group 1 Group 2 Group 3 Total

(N ¼ 123) (N ¼ 52) (N ¼ 60) (N ¼ 235)

Minimum 18 18 19 18

Maximum 91 93 84 93

Median 59.00 54.50 56.50 57.00

Mean 56.67 53.25 55.20 55.53

SD 14.61 16.32 14.51 14.98

p-value 0.36

Group 1: normal UW and DP according to international criteria; Group 2: UW with values between 20 and 33% and DP between 27 and 33%; Group 3:
UW and DP according to national criteria. p-value: value of p observed in the chi-square test.
Abbreviation: DP, directional preponderance; N, number of individuals; UW, unilateral weakness.

Table 4 Descriptive statistics and comparisons between age groups and Brazilian DHI subscales

Variables Values Group 1 Group 2 Group 3

UW & DP
(N ¼ 120)

UW
(N ¼ 37)

DP
(N ¼ 11)

UW&DP
(N ¼ 6)

UW
(N ¼ 26)

DP
(N ¼ 30)

UW&DP
(N ¼ 5)

Age Minimum 18 18 18 51 19 29 21

Maximum 91 75 78 93 81 84 72

Mean 56.88 53.00 49.55 60.83 52.65 58.00 52.00

SD 14.68 14.21 21.22 16.80 15.52 12.39 19.43

p-value 0.36

Brazilian DHI PH Minimum 0 0 0 0 4 2 14

Maximum 28 28 26 24 28 28 22

Mean 15.27 14.38 16.55 15.67 15.77 16.27 16.80

SD 7.71 7.84 7.65 10.69 6.70 8.01 3.90

p-value 0.96

FU Minimum 0 0 2 0 4 0 6

Maximum 36 36 32 30 32 36 32

Mean 17.17 20.05 18.91 19.33 17.77 17.87 20.80

SD 10.51 11.39 9.48 11.64 7.45 9.37 10.64

p-value 0.82

EM Minimum 0 0 0 0 0 0 2

Maximum 34 36 30 30 36 36 22

Mean 13.53 14.65 12.18 17.67 15.08 12.53 8.80

SD 9.63 11.02 9.40 11.06 10.08 10.46 7.82

p-value 0.72

Total Minimum 0 0 4 4 14 6 24

Maximum 96 100 86 86 92 96 74

Mean 45.95 49.35 47.64 53.00 48.62 46.67 46.40

SD 24.68 28.74 24.51 31.67 20.53 24.37 20.46

p-value 0.99

Abbreviations: EM, emotional; FU, functional; N, absolute minimum; PH, physical; p-value, p value using ANOVA; SD, standard deviation.
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Discussion

Regarding gender, 79.1% of the individuals were women, and
20.9% were men, corroborating other studies in the literature
that refer to females as having the most complaints of
dizziness.25,28–31 This fact can be explained by the age of
the sample, as several studies have reported that women over
45 are more prone to dizziness due to hormonal disorders
related to menopause.32,33

The average age was 54.8 years (� 15.31), and the most
numerous group consisted of individuals aged between 41
and 60 years (42.1%), followed by the group of individuals
aged over 61 years (41.3%). A total of 83.4% of the sample
consisted of individuals aged over 40 years, and only 16.6% of
participants were younger than 40 years. The same results
were found in other studies, showing that the presence of
dizziness is directly related to increased age.25,34 Several
factors explain the greater incidence of dizziness in this
population, for example, anxiety; depressive symptoms;
hearing loss; aging of the inner ear, the cochlea, and the
labyrinth; using five or more medications; presence of
postural hypotension; and postural equilibrium
disorders.7,29,31

The impact of dizziness on the quality of life of an
individual has been increasingly studied.26 Several studies
have used the Brazilian DHI as a suitable tool to assess the
limiting effects of dizziness; furthermore, this tool is easy to
use, and easy for the patients to understand.28,35 In this study,
results showed subjects with normal and high examination
scores on the DHI, demonstrating that, for some patients with
normal test results, dizziness has a higher impact on the
patient’s quality of life. However, there were individuals with
modified results in the national criterion (UW and/or DP
greater than 33%) with low scores on the Brazilian DHI.
Statistical analysis comparing the results found in all DHI
subscales for the three groups showed no relationship be-
tween abnormal test results and scores. This finding can be
explained by the fact that the symptoms that accompany
dizziness are directly impacted by the lifestyle, motivations,
and psychological state of the individual.36 Thus, it is possible
that two or more people have the same otoneurologic diag-
nosis, yet their daily activities are affected differently by
dizziness. Therefore, this study highlights the need to evalu-
ate not only vestibular testing results but also how an
individual perceives dizziness and how dizziness interferes
in activities of daily living.

It is known that normality criterion has a direct impact on
clinical care. If more individuals exhibit alterations in a test,
the care demands will be greater to solve these cases.
Additionally, there is a need to expand the number of trained
professionals in the area as well as to improve the outpatient
physical structure of the health network.37,38

In fact, the parameter used impacts not only clinical care
but also the entire health system, which should prioritize a
patient’s comprehensive care through an individual-based
model.39 Accordingly, the percentage increase in vestibular
tests considered abnormal may contribute to better monitor-
ing and treatment of patients with vestibular disorders that
manifest symptoms that interfere with their quality of life,28

which is often neglected in the health care process. In
addition, vestibular rehabilitation may be a recommended
alternative for patients. This procedure can be performed by
primary health care professionals for the Núcleos de Apoio em
Saúde da Família [Centers of Family Health Support].39 Sev-
eral studies show the effectiveness of vestibular rehabilitation
and its effect on the quality of life of patients,40–42who suffer
losses arising from the presence of dizziness, regardless of
possible syndromic and associated topographical
diagnoses.43,44

Although the parameters for the analysis of UWand DP are
reported in the literature for the same type of irrigation
(closed circuit water), one should consider that there are
variables that can affect the results of several studies. These
differences occur not only due to individual variability in the
caloric test itself, but also due to differences in equipment,
irrigation parameters, or statistical analysis methods. How-
ever, as shown in ►Table 5, there is a difference between the
values adopted internationally and the values adopted in
Brazil, especially in relation to UW. Therefore, this study
points to the need for an internal review to establish standard
values for UWandDP in different national audiology services.
This would ensure that the standards adopted are consistent
with the international scientific reality and that the results
produced effectively incorporate the complaints filed by
individuals experiencing dizziness who undergo vestibular
testing.

No studies were found in the literature comparing the
impact of dizziness on the quality of life of patients undergo-
ing vestibular testing in Brazil and internationally. However,
dizziness can generate various losses in the quality of life of
individuals. Therefore, it is believed that a review of the
normal values for UW and DP adopted in Brazil is required.

Table 5 UW and DP results obtained according to national and international criteria

UW and DP (criteria) Normal
N (%)

Altered
N (%)

Total
N (%)

UW National 204 (86.8%) 31 (13.2%) 235 (100%)

International 154 (65.5%) 81 (34.5%) 235 (100%)

DP National 200 (85.1%) 35 (14.9%) 235 (100%)

International 180 (76.6%) 55 (23.4%) 235 (100%)

Abbreviations: %, percentage; DP, directional preponderance; N, absolute number; UW, unilateral weakness.
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It is suggested that the Brazilian DHI be applied to all patients
undergoing VT as an additional tool to assess the impact of
dizziness on quality of life. In this sense, if a patient has
normal VT but the values found in the Brazilian DHI are high,
it is important to consider the possibility of the doctor
referring the patient for appropriate treatment to minimize
the impact of dizziness on quality of life.

Conclusion

The results of this study showed no relationship between the
impact of dizziness in the quality of life of patients and the
results of vestibular tests. Both the national and international
criteria used to analyze the UW and DP results had a direct
influence on the outcome of the VT and, consequently, on the
clinical decision regarding a therapeutic approach for the
patient.
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