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Background and Objectives  About one third of all people experience tinnitus in their life.
And insomnia is the second most common symptom in tinnitus patients, following hearing
disturbance. The aim of this study was to define the influence of insomnia on the clinical fea-
tures of tinnitus patients and to assess the relation of tinnitus to insomnia and depression.

Subjects and Method The consecutive 197 patients with tinnitus were enrolled from May
2012 to May 2013 for this study. All patients with tinnitus filled out the following questionnaire,
Visual Analogue Scale, Tinnitus Handicap Inventory (THI), Beck Depression Inventory (BDI),
and Pittsburgh Sleep Quality Index (PSQI) for evaluating clinical features of tinnitus patients. Also

Received  September 29, 2014 we examined pure tone audiometry and tinnitogram for evaluating audiologic characteristics.

Revised  November 11,2014 Results When the insomnia was defined as more than five scores in PSQI, 46 of 197 patients
Accepted  November 17, 2014 had insomnia. Loudness of tinnitus was significantly higher in the tinnitus patients with insom-
Address for correspondence nia group when compared to those of the tinnitus without insomnia group (p=0.018). The score
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Department of Otolaryngology- <0.001, respectively). A strong correlation (r=0.616, p<0.001) was shown between THI score
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Conclusion It appears, due to the high possibility that depression and insomnia are related in
tinnitus patients with insomnia, that proper evaluations about sleep disturbance and depression
of tinnitus patients are necessary to produce better therapeutic results.
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Table 1. Clinical characteristics in tinnitus patients with or without insomnia
Tinnitus only (n=151) Tinnitus with insomnia (n=46) p-value
Age (year) 52.63+13.32 52.73+14.25 0.970
Sex (male/female) 81/70 23/23 0.665
Location (n, %) 0.145
Unilateral 106 (70.2) 27 (58.7)
Bilateral 45 (29.8) 9 (41.3)
Duration (n, %) 0.642
<6 month 47 (31.1) 16 (34.8)
>6 month 104 (68.9) 30 (65.2)
VAS 5.55+2.23 6.11£2.49 0.235
THI 42.30+25.72 58.92+28.25 0.003*
BDI 8.07£7.10 15.15+11.18 <0.001*
%0 <0.05. VAS: Visual Analogue Scale, THI: Tinnitus Handicap Inventory, BDI: Beck Depression Inventory
Table 2. Subjective sleep assessments in tinnitus patients with or without insomnia
Tinnitus only (n=151) Tinnitus with insomnia (n=46) p-value
Sleep latency (minutes) <0.001
<15 65 (43.0%) 8 (17.4%)
16—-30 53 (35.1%) 9(19.6%)
31-60 18 (11.9%) 17 (37.0%)
>61 15(9.9%) 12 (26.1%)
Sleep duration (hours) <0.001
>7 53 (35.1%) 2 (4.3%)
6—7 62 (41.1%) 3(6.5%)
5-6 27 (17.9%) 13 (28.3%)
<5 9 (6.0%) 28 (60.9%)
Hours asleep/hours in bed 0.001
>0.85 68 (45.0%) 11(23.9%)
0.75-0.84 67 (44.4%) 19 (41.3%)
0.65-0.74 8 (5.3%) 9 (19.6%)
<0.65 8 (5.3%) 7 (15.2%)
Number of awakenings (per week) <0.001
0 54 (35.8%) 5(10.9%)
1 27 (17.9%) 3(6.5%)
2 33(21.9%) 5(10.9%)
>3 27 (24.5%) 33(71.7%)
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Table 3. Audiologic characteristics in tinnitus patients with or without insomnia

Tinnitus only (n=151) Tinnitus with insomnia (n=46) p-value
PTA
Normal hearing 80 (53.0%) 23 (50.0%) 0.723
SNHL 45 (29.8%) 12 (26.1%) 0.627
High tone HL 6 (10.6%) 4(8.7%) 0.709
Tinnitogram
Pitch 0.101
<2 kHz 43 (28.5%) 19 (41.3%)
>2 kHz 108 (71.5%) 27 (58.7%)
Loudness (dB SL) 8.51+£6.60 11.81+£6.25 0.018*

%0 <0.05. PTA: pure tone audiometry, SNHL: sensorineural hearing loss, HL: hearing loss, dB SL: decibel sensory level

Table 4. Correlations of the VAS, THI, BDI, and PSQlI score in tinni-
tus patients

VAS THI BDI PSQI
VAS - 0.549* 0.393* 0.078
THI 0.549* - 0.616* 0.292*
BDI 0.393* 0.616* - 0.464*
PSQlI 0.078 0.292* 0.464* -

=statistically significant correlation. VAS: Visual Analogue Scale,
THI: Tinnitus Handicap Inventory, BDI: Beck Depression Inventory,
PSQI: Pittsburgh Sleep Quality Index

+6.60 dB SLETE 3-2J51A] A WEFGTHp=0.018)(Table 3).
AA A} 197982 Ak & VAS, THI, BDL, PSQIolA] 2}
Zko] A E Eelsl Bokor, VASeE PSQI 7he] Akt
AE ALEE YA A Ak 22 A= on] gl okl 4
WS Hol= AC R Yepdth 53] THI®H BDIC A%
FHA|(r=0.616, p<0.001)7} 73 8HA] LERSETHTable 4).

LA

ol Bl B 420] 19l @157} Egkelo] 9l}. 2008
9 Sl o] aixje] ulg-g A ), 5 o] ol 60
dloll A oF 14.6%, 104 o1AFolA oF 117%9] ul&-& Bk
O1 654] ol4e] sl iz i ol B9 i e
210] EA0 = QIgh 4l 9 98 A7} §f yIs| Lhehd

He st ) g—% els] vjgo] ¥ ae] spel
= A 2o gl 2 Aol 417
Agho] Qs T 2 ARk o]Eo R FAHEL A

Ae 1 Lpo] B 2444 T3 Qo
6541 o4 101 & 4% EabEGlot E ThE BAI EAY
= uiAsl] $I5) 2ol AT,

" s ol ool uio] Sutsle 4 0] THISH
BDIZH oJu] 9l &7 trehibs A1 2h1s 4= 9lgih 1)
11 THI, BDI, PSQI&= Z1Zto thslo] F31st oFe] ARA S
oL QJolrh, mrebq FuHARl Sple] AL Belshs PSQI

ol of %2
ot

o
)

ol
ol

316

HI-Q} BDIQP ks EH_OI Qom, BrZol ol ol Bje] 4
o)

o
S

MAS B A e 2 AR Bl
s ol9S] WA, Sl -89 WAL el ol
LJEM Short, o4 4k 01 $-g2 o] |
oI5 AL Al A S Wt gl & o
Fol A ol 4, g, aoﬂ ol ol BETE
olgste] ZABIGLOB], 1 Ak o] ko] UL A A] ¢
e 5o] F4 of o] tha) gl SISk Aol g 9 AR
of Zagh olge By AZbelE 4 Ak

_%

Ol

_%

3 QoA il Fukel oY BAHEe] FuAel 4
wo) HES SIskgle ) o]Hut Yol FEuct S
87, ¥ 71 WY S 5O GBI A ¢S 2

&
W= =k ]té‘ %} P:rL-‘Jr EH—ZLTT_L /\POIE’J T UAE F
slof =34
s e | H]OH H 712_}, -’F‘i"‘i«] ;‘(——-_] 59 oA
A 2 4x
Ao A EHSo E“PQ 75’—?‘ —rtqoﬂ JHA
fof tfsf AP} oS EHSHA 7)1 S
Ak oA iR EO] AtEo| oy} 4ol thgh 5=
T oS Atsial oL, o Shxboll A kA 4O
7HE flell SHTHEAHARE AR AqtE= SISt 1 Ax
v]g4s oL &% 4=H(non-rapid eye movement sleep) S-<F,
%] 9] £713H(brain synchronization), 224 $=H(restorative
sleep) W =119 Zlo]of Ake et} g (delta frequency
band)®] 2B EZ 1}f(spectral powen)7} W&5 O
Aolls o SastE A0 ¥y b ot

i o

it
4>
o, 1 %0 Ll

0 T

o K
=

e g

N

r

E5k B Aol B Bao] Buige nAt 9%
2 alopit A, o] Aol o]He] F7l7 B S 5
Wt o] FxbollA] oln] GIA| A Lhebom), o]we] St



S u HHAE Hfol7t gl o] AT EolAE S
F2 Mol ol LWL 23} BUES Fulsh
L A e }%‘ﬁOW
T3 AT} 9lo],?
Stk ole] Fop et

o10] AR i) Al e o} il e
webEH(melatonin)®] AHG-o] o]t 19| FA1e] T}
ik B v glom]” gmo] £-g9| ofol el

o|g ghrfoll A M| =R-0] Fa%t g Aol7| uitol AEgt -
& A7) o] EHFO] & AS BolvkE Balk 9l
ArE? ESE oFE 27 olo] EHF TAIEQ] A WA AR
2 A= QIR 3=X] & (cognitive behavioral therapy)7} ©]
g Sk E=go] H 4= Qlrkal A glom, o]gt QIX|
FAE7} ol A YERS FolF= Ao APt U=
Aoz By uf ek

7| M= EHS 5ol w2 ol Ak Y FAT o

o i o (s}
2 54, 50l Bk 543 A7 o2 A2AE sk
oy, & = T AHBAE WelaLAt sk ol
28e T wiioll, 2 2ol HisiA ofd A=7F o Eat
7F Al tielis A WA o= EASHA] ATt 8
AJgk ool A T FREH & A=} Zo] St
o o]50] M= AHIAIE 7= Ae R & 1 AR HA] o]
Y 9| the S/l HeliAle thzpe o 2 skl AlRYE 2.
7 k& A= Al
REFERENCES

1) Meikle M, Taylor-Walsh E. Characteristics of tinnitus and related
observations in over 1800 tinnitus clinic patients. J Laryngol Otol
Suppl 1984:9:17-21.

2) Heller AJ. Classification and epidemiology of tinnitus. Otolaryngol
Clin North Am 2003;36(2):239-48.

Insomnia and Depression in Tinnitus | Kim S, et al.

3) Erlandsson SI, Holgers KM. The impact of perceived tinnitus severity
on health-related quality of life with aspects of gender. Noise Health
2001;3(10):39-51.

4) Cho YS, Choi SH, Park KH, Park HJ, Kim JW, Moon 1J, et al.
Prevalence of otolaryngologic diseases in South Korea: data from
the Korea national health and nutrition examination survey 2008.
Clin Exp Otorhinolaryngol 2010;3(4):183-93.

5) Laurikainen E, Johansson R, Akaan-Penttild E, Haapaniemi J.
Treatment of severe tinnitus. Acta Otolaryngol Suppl 2000:543:77-8.

6) Rizzardo R, Savastano M, Maron MB, Mangialaio M, Salvadori L.
Psychological distress in patients with tinnitus. J Otolaryngol 1998;
27(1):21-5.

7) Asplund R. Sleepiness and sleep in elderly persons with tinnitus.
Arch Gerontol Geriatr 2003;37(2):139-45.

8) Cronlein T, Langguth B, Geisler P, Hajak G. Tinnitus and insomnia.
Prog Brain Res 2007;166:227-33.

9) Alster J, Shemesh Z, Ornan M, Attias J. Sleep disturbance associated
with chronic tinnitus. Biol Psychiatry 1993;34(1-2):84-90.

10) Sanchez L, Stephens D. Survey of the perceived benefits and
shortcomings of a specialist tinnitus clinic. Audiology 2000;39(6):
333-9.

11) Drake CL, Roehrs T, Roth T. Insomnia causes, consequences, and
therapeutics: an overview. Depress Anxiety 2003;18(4):163-76.

12) Folmer RL, Griest SE. Tinnitus and insomnia. Am J Otolaryngol 2000;
21(5):287-93.

13) Holgers KM, Erlandsson SI, Barrends ML. Predictive factors for
the severity of tinnitus. Audiology 2000;39(5):284-91.

14) Langenbach M, Olderog M, Michel O, Albus C, Kéhle K. Psychosocial
and personality predictors of tinnitus-related distress. Gen Hosp
Psychiatry 2005;27(1):73-7.

15) Aloba OO, Adewuya AO, Ola BA, Mapayi BM. Validity of the
Pittsburgh Sleep Quality Index (PSQI) among Nigerian university
students. Sleep Med 2007;8(3):266-70.

16) Hébert S, Fullum S, Carrier J. Polysomnographic and quantitative
electroencephalographic correlates of subjective sleep complaints in
chronic tinnitus. J Sleep Res 2011;20(1 Pt 1):38-44.

17) Megwalu UC, Finnell JE, Piccirillo JF. The effects of melatonin on
tinnitus and sleep. Otolaryngol Head Neck Surg 2006;134(2):210-3.

18) Dobie RA, Sakai CS, Sullivan MD, Katon WJ, Russo J. Antidepressant
treatment of tinnitus patients: report of a randomized clinical trial
and clinical prediction of benefit. Am J Otol 1993;14(1):18-23.

19) Andersson G, Porsaeus D, Wiklund M, Kaldo V, Larsen HC. Treatment
of tinnitus in the elderly: a controlled trial of cognitive behavior
therapy. Int J Audiol 2005;44(11):671-5.

www,jkorl.org 317



