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INTRODUCTION
Sudden sensorineural hearing loss (SSNHL) is defined as an increase in hearing threshold of more than 30 dB over three consecutive 
frequencies within 72 hours. This is regarded as an otological emergency and requires immediate treatment. However, recovery 
rates are poor and hard to predict. The identification of prognostic factors may help the development of more efficient therapeutic 
strategies.

Dizziness and tinnitus are common symptoms associated with SSNHL. Although dizziness is a well-accepted factor predicting poor 
prognosis of the disease [1], the relationship between the severity of dizziness and expected outcomes requires further evaluation. 
However, the importance of tinnitus as a factor predicting poor prognosis of SSNHL remains controversial [2].

Questionnaires are useful tools for quantifying symptoms associated with SSNHL. They are also economic, convenient, non-inva-
sive, and timesaving diagnostic modalities. Nevertheless, few studies have investigated the prognostic value of questionnaires for 
patients with SSNHL. The Dizziness Handicap Inventory (DHI) is useful for evaluating the extent of symptoms observed in patients 
with vertigo [3]. The responsiveness (sensitivity to change) of DHI is superior to other self-reported measures commonly used for 
patients who complain of dizziness [4]. DHI also significantly correlates with the sensory organizing test and can be used to evaluate 
compensation after vestibular neuritis [5]. The Tinnitus Handicap Inventory (THI) is a commonly used diagnostic tool for evaluating 
the severity of tinnitus. The significant correlation of THI with the visual analog scale (VAS) is well accepted [6, 7]. THI may also be a 
useful screening test to evaluate sleep disorders and hyperacusis in patients who complain of tinnitus [8]. Evaluation of the prognos-
tic values of DHI and THI in patients with unilateral SSNHL may be very significant in the clinical field.
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OBJECTIVE: In this study, we evaluated the prognostic value of the Dizziness Handicap Inventory (DHI) and the Tinnitus Handicap Inventory (THI) 
in patients with unilateral sudden sensorineural hearing loss (SSNHL). 

MATERIALS and METHODS: In total, 101 patients with unilateral SSNHL (44 women, 57 men), who were admitted and treated at our institution 
between December 2012 and June 2014, were included in the study. All patients completed the questionnaires for DHI and THI during their 
admission and were treated with bed rest and oral methylprednisolone (1 mg/kg, which was eventually tapered). Of these, 83 patients received 
intratympanic dexamethasone 4 times over a 2-week period. Demographic data, accompanying symptoms, and DHI and THI subscales were com-
pared between the non-recovery group (Siegel’s criteria type 4, n=63) and the recovery group (Siegel’s criteria type 1–3, n=38). 

RESULTS: There were no significant differences between the two groups with regard to gender, hypertension, diabetes mellitus, cerebrovascular 
attack, and tinnitus. Patients in the non-recovery group were significantly older (51.53 vs. 50.24 years, p<0.05) and had a higher incidence of 
chronic kidney disease (10.53% vs. 1.59%, p<0.05) than those in the recovery group. Although more patients in the non-recovery group com-
plained of dizziness (47.37% vs. 25.40%, p<0.05), DHI subscales were not significantly different between the groups. THI subscales were also not 
significantly different between the two groups. 

CONCLUSION: DHI and THI questionnaires may have limited prognostic value for patients with unilateral SSNHL.
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The purpose of the present study was to evaluate the prognostic val-
ues of questionnaires in patients with unilateral SSNHL and to iden-
tify clinical features of the non-recovery group after medical treat-
ment/intervention.

MATERIALS and METHODS

Study Population
Medical records of 101 patients treated in the Department of Otorhino-
laryngology -Head and Neck Surgery at Korea University Ansan Hospi-
tal between December 2012 and June 2014 were reviewed retrospec-
tively. These included 57 males (56.4%) and 44 females (43.6%). Age at 
diagnosis ranged from 18 to 82 years. The mean age was 52.98 years.

Patients included in the study showed the following characteristics: 
(1) complained of unilateral acute hearing loss within 72 hours; (2) 
had been objectively diagnosed with SSNHL according to initial pure 
tone audiometry (PTA) (an increase of more than 30 dB in the hear-
ing threshold over three consecutive frequencies); (3) complained 
of dizziness and/or ipsilateral tinnitus as accompanying symptoms; 
(4) answered questionnaires (DHI and/or THI) at the first visit; and (5) 
were followed up with PTA 3 months after treatment.

The following patients were excluded from the study: those who (1) 
complained of bilateral acute hearing loss; (2) did not complain of 
dizziness or ipsilateral tinnitus as an accompanying symptom; (3) re-
fused to answer the questionnaires; (4) had a history of trauma in the 
ipsilateral temporal area; (5) had abnormal physical findings in the 
ipsilateral ear (otitis media, otitis externa, or perforation of the tym-
panic membrane); (6) had a retrolabyrinthine lesion detected by ra-
diological evaluation (vestibular schwannoma, etc.); (7) had a genetic 
or craniofacial syndrome; or (8) refused follow-up PTA. This study was 
reviewed and approved by the institutional review board (IRB) of Ko-
rea University Ansan Hospital (No. of IRB: AS15038).

Physical Examination and Retrospective Chart Review
At the first visit, patients’ external auditory canal and tympanic mem-
brane were evaluated under rigid endoscopy. To detect retrolaby-
rinthine lesions, subjects who complained of dizziness underwent 
auditory brainstem response measurement, video nystagmography, 
smooth pursuit test, optokinetic nystagmus, and optokinetic after-
nystagmus tests at the Hearing and Balance Center of Korea Uni-
versity Ansan Hospital. Magnetic resonance imaging of the internal 
auditory canal was conducted for abnormal findings that led to the 
suspicion of a retrolabyrinthine lesion.

The following additional variables were obtained by retrospective 
chart review for analysis: gender, age, hypertension, diabetes mel-
litus (DM), cerebrovascular attack (CVA) history, and chronic kidney 
disease (CKD). 

Audiological Evaluation and Determination of Therapeutic Effect
All subjects were admitted and treated with bed rest. A 12-day course 
of oral methylprednisolone was administered (1 mg/kg for 4 days, 
which was eventually tapered). The mean hospital stay was 6.60 days. 
Of the total, 83 patients received intratympanic dexamethasone (IT-
dexa) 4 times over 2 weeks as initial treatment, excluding those who 
rejected treatment.

All subjects underwent PTA testing during their admission and 3 
months after treatment at the audiology and vestibulogy laboratory 
of our hospital. Hearing thresholds were recorded using air conduc-
tion at frequencies of 125, 250, 500, 1000, 2000, 3000, 4000, 6000, and 
8000 Hz. Mean hearing thresholds were expressed as the average of 
hearing thresholds at 500, 1000, 2000, and 4000 Hz (6-tone average). 
Replacing the hearing thresholds at frequencies of 500, 1000, 2000, 
and 4000 Hz by a, b, c, and d, respectively, the average of hearing 
thresholds was calculated as (a + 2b + 2c + d)/6.

The average of hearing thresholds during admission and 3 months 
after treatments were paired and compared for all patients. Siegel’s 
criteria were used to evaluate hearing improvements and to divide 
patients into non-recovery group (Siegel’s criteria type 4) or recovery 
group (Siegel’s criteria type 1–3) [9].

Questionnaires
At the first visit, all patients answered the Korean version of the DHI 
and/or the THI based on their accompanying symptoms. DHI is a 25-
item questionnaire composed of functional (0–36), emotional (0–36) 
and physical domains (0–28) [3]. Patients were asked to answer each 
item with “yes” (4 points), “sometimes” (2 points) or “no” (0 points). Af-
ter the completion of the questionnaire, DHI grades were stratified 
according to the total DHI score: slight (0–14), mild (16–34), moder-
ate (36–52), and severe (54–100).

THI is also a 25-item self-response questionnaire with three possible 
answers: “yes” (4 points), “no” (0 points), or “sometimes” (2 points) 
[6, 7]. THI grades were determined according to the total THI score: 
slight (0–16), mild (18–36), moderate (38–56), severe (58–76), or cat-
astrophic (78–100). Subscales of the THI were also estimated: func-
tional (0–44), emotional (0–36), and catastrophic scales (0–20).

Statistical Analysis
Statistical analyses were performed using SPSS 20.0 version (IBM 
Corp.;, Armonk, New York, USA). Independent t-test was used to 
compare continuous variables such as age, total score, and subscales 
of DHI and THI. Pearson’s chi-square test and Fisher’s exact test were 
used to compare nominal data such as gender, DM, hypertension 
and CVA history and to compare grades of DHI and THI between the 
non-recovery group and the recovery group. All continuous variables 
are expressed as mean ± standard deviation.

Statistically significant variables were evaluated using multivariate 
logistic regression. Odds ratios with 95% confidence intervals were 
reported. All results were considered significant with p<0.05. 

RESULTS
In total, 38 patients were included in the non-recovery group, and 
the remaining 63 patients were included in the recovery group. The 
recovery rate was 62.38% (Figure 1).

Patients in the non-recovery group were significantly older than 
those in the recovery group (mean ages; 57.53 vs. 50.24 years, respec-
tively, p<0.05, Table 1). There were no statistically significant differ-
ences in hypertension or DM between the two groups. In contrast, 
there was a higher percentage of CKD in the non-recovery group 
than in the recovery group (10.53% vs. 1.59%, respectively, p<0.05).
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Although more patients in the non-recovery group complained 
of dizziness (47.37% vs. 25.40%, respectively, p<0.05, Table 1) than 
those in the recovery group, there was no statistically significant 
difference in the components of DHI between two groups (Table 2). 
There was also no statistically significant difference in the percentage 
of ipsilateral tinnitus (Table 1), or in comparison of scores or grades of 
THI (Table 2) between the two groups.

IT-dexa was conducted in 83 patients, of which 48 patients were in-
cluded in the recovery group. The recovery rate in patients who re-
ceived IT-dexa was 57.83% (p=0.04).

Statistically significant variables (age, CKD, dizziness, and IT-dexa) 
were analyzed with multivariate logistic regression to identify vari-
ables that could determine non-recovery after treatment. Age was 
categorized into two groups (<50 and ≥50 years) and the results 
were analyzed. The final model suggests that IT-dexa [odds ratio (OR), 
0.245; 95% confidence interval (CI): 0.061–0.985, p<0.05, Table 3] may 
be a predictor of non-recovery after treatment. The OR for the treat-
ment response to IT-dexa for treatment failure was 0.245, suggesting 

Figure 1. Treatment course and subjective outcomes in 101 patients with unilateral sudden sensorineural hearing loss.
DHI: dizziness handicap inventory; THI: tinnitus handicap inventory; IT-dexa: intratympanic dexamethasone

Table 1. Comparison of demographic data and symptoms

 Non-recovery  Recovery group 
 group (n=38) (n=63) p

Number 38 63 

Gender (n, %)   0.29

Male 24 (63.16%) 33 (52.38%) 

Female 14 (36.84%) 30 (47.62%) 

Age (years) 57.53±12.45 50.24±11.83 0.00*

Hypertension (n, %) 15 (39.47%) 15 (23.81%) 0.10

DM (n, %) 14 (36.84%) 17 (26.98%) 0.30

CVA (n, %) 3 (7.90%) 3 (4.76%) 0.52

CKD (n, %) 4 (10.53%) 1 (1.59%) 0.05*

Dizziness (n, %) 18 (47.37%) 16 (25.40%) 0.02*

Tinnitus (n, %) 26 (68.42%) 48 (76.19%) 0.39
Values presented as mean±SD for continuous variables.
DM: diabetes mellitus; CVA: cerebrovascular attack; CKD: chronic kidney disease
*p<0.05
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that the probability of recovery in patients who received IT-dexa may 
about four times (4.082=1/0.245) higher than in patients who did not 
receive IT-dexa. 

DISCUSSION
The chief issue raised by the present study is whether SSNHL has a 
relationship with tinnitus and dizziness. Although discussed for over 
30 years, the relationship between SSHL and tinnitus is controversial. 
In our analysis, retrospective analysis of variables from demographic 
data, accompanying symptoms, questionnaires, and treatment op-
tions provides insights in to factors that may predict treatment fail-
ure in patients with unilateral SSNHL. Recovery rate was 62.38% in 
the present study. To identify reasons for the difference in recovery 
rate compared to other studies, the heterogeneity of steroid treat-
ment options may be considered. Despite various studies on steroid 

therapy for SSNHL, a standard treatment for SSNHL has not yet been 
agreed upon. In a review of steroid therapy for SSNHL, OR of 1.52 
(95% CI: 0.83–2.77) was observed in the steroid versus placebo analy-
sis [10]. A systemic versus intratympanic steroid analysis resulted in OR 
of 1.14 (95% CI: 0.82–1.59) [10]. In the salvage treatment analysis, OR 
was 6.04 (95% CI: 3.26–11.2) [10]. Clinical practice guidelines for SSNHL 
also recommend intratympanic steroid injection following the failure 
of initial treatment [11]. In a study by Belhassen and Saliba [12], IT-dexa 
was an effective salvage treatment in patients with SSNHL who did 
not recover following an initial oral steroid regimen.

Despite previous studies recommending intratympanic steroid injec-
tion as a salvage option, in the present study, IT-dexa was adminis-
tered as the initial combined treatment to maximize the therapeutic 
effect. The final logistic regression model suggests that IT-dexa may 
be a predictor of recovery after treatment in case of patients with 
SSNHL. Gundogan et al. [13] also reported that combined therapy is 
more effective than oral steroid monotherapy in hearing outcome 
of patients with severe hearing loss. Additionally, Gunel et al. [14] re-
ported that 87.5% of patients who were initially treated with an in-
tratympanic steroid showed full recovery (Siegel’s criteria type 1). In 
contrast, all patients who receive intratympanic steroid as a salvage 
treatment did not recover (Siegel’s criteria type 4) [14]. Conversely, 
some studies report contradictory results of initial intratympanic ste-
roid injection. In a review stating the use of intratympanic steroids for 
initial treatment, Labatut et al. [15] reported that recovery rates ranged 
widely, from 45% to 86%. Park et al. [16] also reported that initial IT-
dexa did not result in additional hearing gain compared with IT-dexa 
as a salvage therapy. In the present study, recovery rates (Siegel’s cri-
teria type 1–3) were 80.68% (71/88). With regard to results from other 
studies, the recommendation of IT-dexa as initial therapy in all cases 
remains controversial, despite the results from the present study. In 
addition, although some controversy has existed concerning the ef-
fectiveness of IT-dexa as a salvage therapy, limitations of this study 
included that IT-dexa could not be added as a salvage therapy in oral 
steroid group. Further studies in this direction are necessary.

In this study, Korean versions of DHI and THI were completed by pa-
tients and analyzed. In a study for the standardization of the Korean 
adaptation of self-reported measures evaluating dizziness, Han et al. 
[17] found that DHI has significant internal consistency and validity. In 
a study to evaluate the reliability and validity of the Korean version of 
THI, Kim et al. [18] found THI and its subscales to have valuable inter-
nal consistency, test-retest reliability, and convergence and construct 
validity.

It is reported that DHI outcomes strongly correlate with computer-
ized dynamic posturography and electronystagmography and mod-
erately correlate with rotation chair tests and sensory organization 
tests [19]. It is also reported that DHI outcomes moderately correlate 
with VAS results for vertigo [19]. In this study, although more patients 
in the non-recovery group complained of dizziness than in the recov-
ery group, subscales of DHI were not significantly different between 
the two groups. However, it is important to consider that only 34 pa-
tients complained of dizziness and completed the DHI questionnaire. 
Dizziness has been reported as a negative prognostic factor in many 
studies [20]. Considering the clinical value of DHI, further studies with 
larger number of patients may be required.

Table 2. Comparison of the components of DHI and THI

 Non-recovery  Recovery group 
 group (n=38) (n=63) p

DHI total score 35.86±25.35 22.93±18.33 0.13

Functional scale 13.29±9.75 8.40±7.68 0.14

Emotional scale 11.86±8.39 7.33±7.24 0.13

Physical scale 10.71±8.47 7.20±5.23 0.19

DHI grade   0.59

Slight (Grade 1) 4 (28.57%) 7 (46.67%) 

Mild (Grade 2) 4 (28.57 %) 5 (33.33%) 

Moderate (Grade 3) 2 (14.29%) 1 (6.67%) 

Severe (Grade 4) 4 (28.57%) 2 (13.33%) 

THI total score 35.30±24.71 39.22±24.75 0.54

Functional scale 15.74±11.67 18.04±10.85 0.42

Emotional scale 14.17±10.68 14.61±9.91 0.87

Catastrophic scale 5.39±4.37 6.57±5.26 0.36

THI grade   0.64

Slight (Grade 1) 7 (30.43%) 10 (21.74%)  

Mild (Grade 2) 7 (30.43%) 15 (32.61 %)  

Moderate (Grade 3) 3 (13.04%) 11 (23.91%)  

Severe (Grade 4) 5 (21.74 %) 6 (13.04%)  

Catastrophic (Grade 5) 1 (4.35%) 4 (8.70%)  
Values presented as mean±SD for continuous variables.
DHI: dizziness handicap index; THI: tinnitus handicap index
* p<0.05

Table 3. Multivariate logistic regression model for Treatment failure

 Odds ratio (95% confidence interval) p

Age (years)  

<50 - -

≥50 2.190 (0.852–5.633 ) 0.104

CKD 12.551 (0.996–158.244) 0.050

IT-dexa 0.245 (0.061–0.985) 0.048*

Dizziness 2.299 (0.929–5.688) 0.072
CKD: chronic kidney disease; IT-dexa: intratympanic dexamethasone injection
* p<0.05
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In a study of a tinnitus scoring questionnaire in patients with SSN-
HL, Hikita-Watanabe et al. [21] reported that the “tinnitus-often” group 
had a better prognosis than the “tinnitus-rare” group, and the “short-
er duration” group had a better prognosis than the “longer duration” 
group. From these results, they interpreted that tinnitus itself may 
not be a poor prognostic factor for hearing recovery but may be im-
portant for the repair of a damaged auditory system. Rah et al. [22] 
reported that successful treatment of SSNHL may be an important 
factor in obtaining favorable long-term control of tinnitus accompa-
nied by SSNHL. In this study, there were no significant differences in 
tinnitus, total THI, and THI subscales between the non-recovery and 
recovery groups. This may be due to the small sample size. Further 
studies with more subjects may yield different results. 

In addition, different questionnaires that evaluate tinnitus may show 
different distribution and characteristics of patients.

Ryu et al. [23] reported that hyperglycemia may be a negative prog-
nostic factor in SSNHL. In this study, there was no statistically signif-
icant difference in the incidence of DM between the non-recovery 
and recovery groups. In a systematic review and meta-analysis of 
the risk factors for SSNHL, a positive correlation was identified be-
tween cardiovascular risk factors and SSNHL [20]. Lin et al. [24] reported 
that genetic mutations related to increased risk of thromboembolic 
events are risk factors for SSNHL. In this study, there was no statistical 
significance between hearing recovery and vascular abnormalities 
(hypertension and CVA). Nevertheless, diagnosis and treatment of 
uncontrolled vascular disease is important because it may compli-
cate the recovery of patients with SSNHL.

In addition, the percentage of patients with CKD was significantly 
higher in the non-recovery group than in the recovery group. Many 
studies have reported that CKD may cause malfunction of the audi-
tory and vestibular systems [25]. Although the causes of SSNHL are still 
unclear, the auditory nerve is regarded as a primary site for patho-
genesis. Further research to find a correlation between SSNHL and 
cochlear abnormality may also be significant.

An important strength of the present study is the inclusion of fol-
low-up PTA in all patients. As a result, improvements in hearing were 
defined by objective hearing results. Additionally, retrolabyrinthine 
lesions were excluded by two methods. Radiological evaluations 
were conducted only in patients with suspicious results from audi-
ological and vestibulogical tests. As a result, unnecessary radiolog-
ical evaluations were avoided. Finally, to the authors’ knowledge, 
the present study is the first study to evaluate the prognostic effects 
of DHI and THI at the subscale level. Hence, considering the clinical 
advantages of the questionnaire, this study may be very significant. 
However, further studies with larger number of patients are required. 

In conclusion, the use of questionnaires for patients with unilateral 
SSNHL has a limited prognostic value. Further research with larger 
number of patients may be required to substantiate the results from 
the present study. Other questionnaires that evaluate tinnitus and 
dizziness may provide additional insights for prognostic factors of 
SSNHL. IT-dexa may be an effective initial treatment alongside an 
oral steroid regimen. Additional studies of treatment strategies using 
systemic and intratympanic steroids are necessary.
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