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Objectives: The aim of this study was to examine the costs of tinni-
tus in The Netherlands from a health care and a societal perspective. 
Furthermore, the impact of disease characteristics and demographic 
characteristics on these costs were examined.

Methods: A bottom-up cost of illness study was performed, using  
the baseline data on a cost questionnaire of a randomized controlled 
trial investigating the (cost) effectiveness of an integral multidisci-
plinary treatment for tinnitus versus care as usual. Mean yearly costs 
were multiplied by the prevalence figure of tinnitus for the adult  
general population to estimate the total cost of illness of tinnitus to 
society. Because cost data usually are not normally distributed, a non-
parametric bootstrap resampling procedure with 1000 simulations was 
performed to determine statistical uncertainty of the cost estimates per 
category. Several questionnaires measuring disease and demographic 
characteristics were administered. The impact of disease characteris-
tics and demographics on costs was investigated using a multivariate 
regression analysis.

Results: Total mean societal cost of illness was €6.8 billion (95% con-
fidence interval: €3.9 billion–€10.8 billion). The larger part of total cost 
of illness was not related to health care. Total mean health care costs 
were €1.9 billion (95% confidence interval: €1.4 billion–€2.5 billion). 
Significant predictors of both health care costs and societal costs were 
tinnitus severity, age, shorter duration of tinnitus, and more severe 
depression.

Conclusion: The economical burden of tinnitus to society is substantial, 
and severity of tinnitus is an important predictor of the costs made by 
patients.
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TABLE 1. Mean annual costs per patient with mild (n = 96), moderate (n = 128), and severe tinnitus (n = 268)

Mild Moderate Severe Total

Unit Costs
Mean Contacts 

(BCI)
Mean Costs 

(BCI)
Mean Contacts 

(BCI)
Mean Costs  

(BCI)
Mean Contacts 

(BCI)
Mean Costs  

(BCI)
Mean Contacts 

(BCI)
Mean Costs 

(BCI)

Health care costs 11.89 767 20.09 1329 31.38 2218 21.12 1544
(10.0–14.1) (623–908) (15.9–24.7) (1029–1668) (27.4–35.4) (1912–2564) (10.4–34.4) (679–2647)

GP practice 6.20 183 7.27 211 9.88 280 7.78 225
(5.4–7.2) (156–213) (6.1–8.8) (170–263) (8.8–11.2) (247–322) (5.5–10.8) (162–306)

GP visit 28.00* 4.75 133 5.48 153 6.48 181 5.57 156
GP home visit 43.00* 0.88 37 0.72 31 1.33 57 0.98 42
GP assistant visit 14.00* 0.50 7 0.82 11 1.78 25 1.03 14.44
GP weekend and evening 59.56† 0.09 5 0.25 15 0.29 17 0.21 12

Medical specialists 3.08 397 4.33 559 8.06 1039 5.16 771
(2.3–4.0) (290–510) (3.0–5.9) (387–758) (6.6–9.8) (849–1259) (2.4–9.3) (338–1367)

ENT specialist visit 129.00* 2.12 274 2.91 376 4.74 612 3.26 420
Dental surgeon visit 129.00* 0.04 6 0 0 0.18 23 0.07 9
Neurologist visit 129.00* 0.17 22 0.25 32 1.08 140 0.50 65
Other medical specialist 129.00* 0.75 96 1.17 151 2.06 265 1.32 171

Other health care professionals 2.36 182 7.55 540 11.37 859 7.10 527
(1.3–3.8) (116–252) (5.2–10.3) (392–707) (9.1–14.0) (695–1051) (1.5–13.3) (133–989)

Clinical physicist in audiology 145.02‡ 0.75 108 0.87 127 1.73 251 1.12 162
Physiotherapist 36.00* 0.89 32 2.62 94 3.17 114 2.23 80
Psychologist 80.00* 0.00 0 0.53 43 1.78 142 0.77 62
Psychiatrist 129.00* 0.00 0 0.28 28 0.45 47 0.24 25
Social worker 65.00* 0.00 0 0.03 2 0.65 42 0.23 15
Occupational therapist 22.00* 0.04 1 0.03 1 0.37 8 0.15 3
Company doctor 129.00* 0.21 26 0.97 126 1.28 165 0.82 106
Homeopath 10.00–82.50§ 0.08 4 0.78 43 0.56 29 0.48 25
Acupuncturist 20.00–93.33§ 0.38 10 1.30 71 1.28 59 0.99 47
Haptonomist 12.50–40.00§ 0.00 0 0.00 0 0.00 0 0.00 0
Magnetizer/faith healer 28.00–50.00§ 0.00 0 0.12 5 0.10 1 0.08 2

Prescribed medication
 Medication Various¶ 0.25 5 0.93 19 2.07 39 1.08 21

*Hakkaart et al. 2010.
†Data retrieved from http://www.nza.nl/regelgeving/tarieven; average tariff 2009 calculated for Limburg.
‡In the current Dutch health care system, organizations negotiate unit costs of (some of) their products with health care insurance companies. Therefore, some unit costs are business confidential. As a result, it was decided not to reveal the source of 
unit costs for these care components.
§Cost questionnaire.
¶GIP Databank 2009.
**Data retrieved from http:// www.nvab.nl
††Oral communication with several hearing aid dispensers. 
‡‡Cost calculation.
BCI, bootstrapped confidence interval; GP, general practitioner.
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TABLE 2. Mean costs per patient with mild (n = 96), moderate (n = 128), and severe tinnitus (n = 268)

Mild Moderate Severe Total

Unit Costs
% Patients 

Incurring Costs
Mean Costs  

(BCI)
% Patients 

Incurring Costs
Mean Costs 

(BCI)
% Patients 

Incurring Costs
Mean Costs 

(BCI)
% Patients 

Incurring Costs
Mean Costs 

(BCI)

Patient and family costs* 31 (8–61) 61 (32–94) 115 (55–186) 69 (12–170)
 Over-the-counter medication Various† 5 6 9 5 10 10 6 7
 Travel expenses* Various† — 3 — 5 — 10 — 6
 Sports Various† 1 1 9 14 6 44 6 20
 Meditation Various† 1 1 6 4 3 8 3 4
 Ear candle Various† 0 0 1 1 1 0 1 0
 Other Various† 8 20 13 33 12 43 11 32

Mean Days‡   
(BCI)

Mean Costs  
(BCI)

Mean Days‡  
(BCI)

Mean Costs 
(BCI)

Mean Days‡ 
(BCI)

Mean Costs 
(BCI)

Mean Days‡ 
(BCI)

Mean Costs 
(BCI)

Productivity losses Mean/hour§ 5.08 1222 19.87 4781 21.26 5105 15.41 3702
(1.5–10.0) (360–2412) (11.2 –30.2) (2699–7266) (15.3–27.6) (3679–6620) (2.2–27.8) (520–6688)

Societal costs 2020 6170 7438 5315
(1116–3169) (3917–8731) (5896–9190) (1319–9001)

*Cost questionnaire was used.
†Hakkaart et al. 2010.
‡For this category, only the costs were calculated.
¶Based on 8-hr work days.
BCI, bootstrapped confidence interval.
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The Impact of Tinnitus Severity on Costs
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TABLE 3. Summary of baseline characteristics on the total group and different severity groups, based on the scores of the Tinnitus 
Questionnaire

Total Mild Moderate Severe p*

Number of participants 492 96 128 268
Age in years (SD) 54.2 (11.5) 54.4 (11.9) 53.9 (11.2) 54.3 (11.6) 0.95
Sex (% male) 62.5 64.6 61.4 61.9 0.87
Education (%) 0.00
 Low 45.8 27.1 28.1 44.8
 Middle 27.5 38.6 31.5 29.9
 High 26.7 56.0 25.4 18.7
Duration (%) 0.05
 <1 yr 30.3 36.5 23.6 31.3
 1–5 yrs 38.6 27.1 41.7 41.4
 >5 yrs 31.0 36.5 34.6 27.2
BPTA (1, 2, 4 kHZ) 30.8 (17.7) 28.7 (15.6) 29.5 (17.4) 32.3 (18.5) 0.15

*χ2 tests (α = 0.05) for categorical variables, analysis of variance for continuous outcomes.
BPTA, bilateral pure-tone average.

Fig. 1. Sensitivity analysis of total cost of tinnitus.
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TABLE 4. Results of multivariate regression analysis after back-
ward elimination of covariates with p ≤ 0.1

Dependent Variable Independent Variable R2 B p

Health care costs  
(n = 409)

Constant 0.27 5.194 0.00

TQ score 0.317 0.00
Age −0.102 0.02
Duration (1–5 yrs) −0.215 0.00
Duration (>5 yrs) −0.268 0.00
HADS depression 0.131 0.01

Total costs (N = 424) Constant 0.24 6.790 0.00
TQ score 0.197 0.00
Age −0.237 0.00
Duration (1–5 yrs) −0.118 0.01
Duration (>5 years yrs) −0.213 0.00
HADS depression 0.203 0.00

HADS, Hospital Anxiety and Depression Scale; TQ, Tinnitus Questionnaire.
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