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Sleep Apnea Headache in Korean Patients with Obstructive Sleep Apnea
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Background: The prevalence of sleep apnea headache has not been established and its possible mechanism is unclear. This
study evaluated the frequency of sleep apnea headache in Korean patients with obstructive sleep apnea (OSA) with the aim of
identifying their clinical characteristics as well as the sleep parameters that are correlated with headache intensity.

Methods: Between January 2005 and December 2014, 2000 patients who were referred to our sleep clinic underwent
overnight polysomnography and were interviewed by a neurologist. The neurologist also reviewed the medical records and
headache questionnaires of 1659 patients with OSA. We selected patients with sleep apnea headache based on diagnostic
criteria of the International Classification of Headache Disorders (III beta version). Descriptive statistics were applied to
analyze clinical characteristics and various sleep parameters. Pearson’s correlation coefficient and single/multivariate linear
regression analysis were used to identify predictors of headache intensity.

Results: Sleep apnea headache was diagnosed in 139 (8.4%) of the patients in this single-center study. The diagnosed patients
had male dominancy (87.8%), severe sleep apnea (mean apnea-hypopnea index [AHI]>30), and were middle-aged (mean of
43.5 years old). The ratio of the apnea-hypopnea time to the total sleep time, AHI, the oxygen desaturation index, and the
arousal index were positively correlated with headache intensity. AHI was the best predictor of headache intensity in the
patients with sleep apnea headache.

Conclusions: The frequency of sleep apnea headache among the Korean patients in this study was lower than in previous
studies. We found that there was a strong positive correlation between OSA severity (mostly, AHI) and headache intensity in
patients with sleep apnea headache.
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Figure. Selection of the patients with sleep apnea headache.
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Table 1. Demographic data and headache characteristics of patients
with sleep apnea headache

Sleep apnea headache (n=139)

Age (years)” 43.5(£13.1)
Male, n (%) 128 (85.9)
OSA onset age (years)” 34.6 (£12.3)
BMI (kg/m®)* 26.9 (+4.0)
Headache intensity™® 3.9 (£1.8)
Headache nature, n (%)

Bilateral location 129 (92.8)

Tightening/pressing quality 122 (87.8)
Headache frequency (days/month)

<15 30 (21.5)

15-19 76 (54.7)

20-24 24 (17.3)

>30 9(6.5)
Headache duration

<30 33(23.7)

30 mins-4 hrs 79 (56.8)

4 hrs-1 days 25 (18.0)

<3 days 2(1.5)

OSA; obstructive sleep apnea, BMI; body mass index.

"Mean values (+standard deviation), "headache intensity measured by
pain face scale and numeric rating scale (0-10).

Table 2. Sleep parameters of patients with sleep apnea headache
(n=139)

Mean values

Sleep parameters (+standard deviation)

Total sleep time (min) 384.9 (+48.4)
Sleep latency (min) 9.5 (+10.4)
REM latency (min) 115.5 (£53.3)
Sleep efficiency (%) 86.7 (£9.0)
WASO 11.7 (29.1)
NREM sleep (%) 82.5 (+£5.3)
N1 (%) 30.5 (+15.2)
N2 (%) 47.8 (+13.8)
N3 (%) 4.0 (+£5.3)
REM sleep (%) 17.7 (£5.3)
AHT/TST (%) 29.4 (+18.0)
AHI 35.0 (£22.5)
Oxygen desaturation index 50.5 (£70.9)
Arousal index 36.9 (£21.7)

REM; rapid eyeball movement, WASO; wake after sleep onset,
NREM; non-rapid eyeball movement, N1; NREM stage 1, N2; NERM
stage 2, N3; NERM stage 3, AHT/TST; apnea-hypopnea time/total
sleep time, AHI; apnea-hypopnea index.
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HBEA(p<0.001, r=0.765), T35 T FA7H]&(p<0.001,
1=0.681), ALEESA|S(p<0.001, 1=0.583), ZHJ2|4x(p<0.001,
=0.625), 1u}74]Ttﬂu]g(p<o 001, r=0.542)0] =70 ojet
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A TEATHE(p=0.522, =0.073), AAEEBHX|2(p=0.961,
£=0.005), ZHIA|2(p=0.589, f=0.059), 1THA<=wH]&(»<0.228,
V=-0-111)t FEE-ATZTAG7E 29 2 Aol FAA
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e AR, e REE A EAAE SUREERE @
Aol A 7ol gt dlEeiAk® Az 4= Ak

Table 3. Sleep parameters correlated with the headache intensity in
patients with sleep apnea headache

Sleep parameters p value (r)"

REM latency 0.010 (0.218)
N1 <0.001 (0.542)
N2 <0.001 (-0.512)
NREM 0.028 (0.186)
REM 0.021 (-0.195)
AHT/TST <0.001 (0.681)
AHI <0.001 (0.765)

Oxygen desaturation index <0.001 (0.583)

Arousal index <0.001 (0.625)

REM; rapid eyeball movement, N1; non-rapid eyeball movement
stage 1, N2; non-rapid eyeball movement stage stage 2, NREM;
non-rapid eyeball movement, AHT/TST, apnea-hypopnea time/total
sleep time, AHI; apnea-hypopnea index.

“Pearson’s correlation (r) was applied.
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Table 4. Predictors of headache intensity in patients with sleep
apnea headache

Variables Standardized p value VIF/
coefficient (f) tolerance
AHT/TST 0.073 0.522 4276
AHI 0.841 <0.001 8.120
Oxygen desaturation index -0.005 0.961 2.887
Arousal index -0.059 0.589 3.881
N1 -0.111 0.228 2.757

Multivariate linear regression analysis (adjusted #=0.578).
AHT/TST; apnea-hypopnea time/total sleep time, AHI; apnea-hypopnea
index, VIF; variance inflation factors, N1; non-rapid eyeball movement
stage 1.
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