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All Korean adults, aged 19-69 years

|

Clustered random sampling
proportional to population distribution,
with target population of 2,750

|

Approached 7,430 individuals

|

3,114 individuals
accepted the survey

|

2,695 individuals
completed the survey

|

570 individuals
with tension-type headache

Fig 1. Flow chart depicting the flow of participants in the Korean Headache-Sleep Study.
doi:10.8B71/journal.pon8165316.g0D
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Table 1. Sociodemographic characteristics of participants with tension-type headache and non-headache participants. Values are presented as
number or number (%).

Tension-type headache participants, N (%) | Non-headache participants, N (%) | p value? | All survey participants, N°

Sex <0.001 8
Male 268 (47.0) 838 (58.9) 1345
Female 302 (53.0) 584 (41.1) 1350

Age 0.405
19-29 119 (20.9) 286 (20.1) 542
30-39 127 (22.3) 293 (20.6) 604
40-49 131 (23.0) 295 (20.7) 611
50-59 107 (18.7) 303 (21.4) 529
60-69 86 (15.1) 245 (17.2) 409

Size of the residential 0.009

area
Large city 251 (44.0) 647 (45.5) 1248
Medium-to-small city 243 (42.6) 650 (45.7) 1186
Rural area 76 (13.4) 125 (8.8) 261

Education level 0.370
Middle school or less 96 (16.9) 208 (14.6) 393
High school 247 (43.3) 646 (45.4) 1208
College or more 223 (39.1) 551 (38.7) 1068
Not responded 4(0.7) 19(1.3) 26

Total 570 1422 2695

& Comparing tension-type headache participants with non-headache participants
®: Including tension-type headache participants, non-tension-type headache participants, and non-headache participants.

doi:10.131/journal.pon®165316.t001

4 (
5 ! ! 6
! #
#
! !
Prevalence of TTH, anxiety, and depression
< 1-9+ I $ !
+.1 > D +.1
L7 9/> D, 7 !
# 99> # - x> (
Anxiety and depression in participants with TTH
D +.1 I+* 9 +> # * k>
# **%
. # R ! 1 />
# +1 /1 > #

# 9+>
+7>1<JK 919+=B K ’0 .8

PLOS ONE | DOI:10.1371/journal.pone.0165316 October 26, 2016 5/12



Anxiety and Depression in Tension-Type Headache

& Lo# !

6 <JK .19+>B K 0 +
* >
/>1<JK +19+>B K *0*”§ &

# <JK 919+>B K 10°+! <J
5 #

D, D D,

/1> 77>1pK11 - D,
! # * >  /7=lpK11+.
5 D,

! # /’> +’=>1pK1l1l
D,
7> />1pK11+1

Prevalence of anxiety and depression according to the headache

frequency
5 #
" D # 0* $

* >I<JK 19+>B K 0’9 >+ 0 $ *>I<JK*119+>
B K 10 +~ <J < $ -*>

| "

7 L # 1 6 !

& # E

Comparison of clinical characteristics of participants having TTH, with
and without anxiety and depression

5 ! ! " !
1G)( ! -
# B

# ! #

" (

A ! I
# | #

D) " " |

" F3 11°01 1*1 0 11pK111!16)(

+1! 710.1 *11 710-11pK111 - *+4l % 10+17 * 1!

/10*. 11p<11l # *

Table 2. Prevalence and odds ratios of anxiety and depression among participants with tension-type headache according to headache fre-
quency. OR: odds ratio, Cl: confidence interval.

Anxiety Depression
Headache frequency (per month) Ncase/Niotar (%) OR (95% CI) p value Ncase/Niotar (%) OR (95% CI) p value
<1 21/327 (6.4) Reference Reference 12/327 (3.7) Reference Reference
1-14 30/222 (13.1) 2.2(1.2-3.9) 0.008 11/229 (4.8) 1.3(0.6-3.1) 0.51
>15 3/14 (21.4) 4.0 (1.0-15.3) 0.004 1/14 (7.1) 2.0 (0.2-16.7) 0.515

doi:10.131/journal.pon8165316.t002
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Table 3. Demographics, headache characteristics, and associated symptoms of participants with tension-type headache according to of anxiety
(A) and depression (B) status. Values are presented as mean * standard deviation or number (percent). TTH: tension-type headache, SD: standard

deviation.
A

Demographics

Headache
characteristics

Accompanying
symptoms

Demographics

Headache
characteristics

Accompanying
symptoms

Age, years £ SD
Female

Bilateral pain
Non-pulsating quality
Mild-to-moderate severity

Not aggravated by
movement

Photophobia
Phonophobia
Osmophobia

Age, years + SD
Female

Bilateral pain
Non-pulsating quality
Mild-to-moderate severity

Not aggravated by
movement

Photophobia
Phonophobia
Osmophobia

doi:10.131/journal.pon®165316.t003

TTH participants with anxiety (N = 54) | TTH participant without anxiety (N =516) | p value

427144
35 (64.8)

33 (61.1)
21(38.9)
54 (100.0)
51(94.4)

3(5.6)
31(57.4)
14 (25.9)

TTH participants with depression

(N =24)

40.9+13.0
12 (50.0)

13 (54.2)
14 (58.3)
23 (95.8)
19 (79.2)

2(8.1)
12 (50.0)
9(37.5)

42.7+137
267 (51.7)

341(66.1)
206 (39.9)
506 (98.1)
473 (91.7)

43 (8.3)
150 (29.1)
81 (15.7)

TTH participants without depression

(N = 546)

42.8+13.8
290 (53.1)

361 (66.1)
213 (39.0)
537 (98.4)
432 (79.1)

44 (8.1)
169 (31.0)
86 (15.8)

0.969
0.067

0.464
0.883
0.302
0.476

0.476
<0.001
0.055

p value

0.512
0.765

0.228
0.058
0.358
0.996

0.961
0.05
0.005

Table 4. Mean headache frequency, headache pain intensity (VAS score), and Headache Impact Test-6 score among participants with tension-
type headache according to anxiety and depression status. Values are presented as median (interquartile ranges). VAS: visual analogue scale, HIT-6:

Headache Impact Test-6.

Anxiety Depression
Anxiety (+) Median Anxiety (-) Median | pvalue | Depression (+) Median Depression (-) Median | p value
(25% - 75%) (25% - 75%) (25% - 75%) (25% - 75%)
Headache frequency 1.0 (0.25-2.0) 0.4 (0.2-2.0) 0.01 0.7 (0.3-2.8) 0.4 (0.2-2.0) 0.207
(per month)
VAS score 5.0 (3.0-7.0) 4.0 (3.0-6.0) 0.021 5.0 (3.3-7.0) 4.0 (3.0-6.0) 0.036
HIT-6 score 45.5 (42.0-50.3) 42.0 (38.0-47.0) <0.001 45.5 (40.5-51.5) 42.0 (40.0-48.0) 0.027
doi:10.131/journal.pon®165316.t004
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Supporting Information

S1 Table. Sociodemographiccharacteristics of survey participants, the total Korean popu-
lation, and cases identified as having tension-type headache, anxiety, and depression.
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S2 Table. Demographics, headache characteristics, and associated symptoms between ten-
sion-type headache with anxiety or depression and those who without anxiety or depres-

sion.
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