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— ABSTRACT -

Background and Objectives: To evaluate relationship between vitamin D and severity of obstructive sleep apnea
(OSA) in Korean children. Materials and Methods: This study was conducted on children aged 5 to 17 years
who had polysomnography and blood 25-hydroxyvitamin D (25(OH)D) measurements from January 2015 to July
2018 in our Medical Center. Apnea hypopnea index (AHI) 1 or higher was considered to be an OSA patient, and
obesity was defined when the body mass index (BMI) was 95% or more of each age and gender. Vitamin D level
was checked through 25(OH)D in blood. Results: Of the total 109 children included in the study, the mean blood
concentration of 25(OH)D was 19.5+7.1 ng/mL and AHI was 5.4+15.8 /h. Sixty-five children (59.6%) were Vitamin
D deficient. In bivariate correlation analysis, 25(OH)D level and BMI z-score (r=—0.24, p=0.01), AHI (r=0.22,
p=0.02) showed a statistically significant negative correlation. Forty children were obese, and the 25(OH)D in
the obese group was statistically significantly lower (p=0.08). In the obese group, 25(OH)D was not statistically
correlated with AHI, but obstructive portion of AHI obstructive showed a statistically negative correlation (r=0.36
, p=0.02). Compared to the non-OSA group, the OSA group had a statistically significantly lower 25(OH)D (p=0.04).
Conclusions: Vitamin D level was lower in obese children and children with OSA. There was a correlation
between the severity of OSA and vitamin D deficiency. (J Clinical Otolaryngol 2021;32:221-227)
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Table 1. Baseline characteristics of the patients

Total (n=109) Obese (n=40) Non-obese (n=69) p-value
Age (month) 107.9+41.6 119.1+47.9 101.3+36.2 0.23
Gender, female 35(32.1) 10 (25.0) 25 (36.2) 0.21
BMI 20.9+5.9 26.2+6.0 17.8+2.8 <0.001t
25(0OH)D (ng/mL) 19.5%7.1 17.9%6.5 20.4+7.3 0.08
25(0OH)D deficiency 65 (59.6) 28 (70.0) 37 (53.6) 0.07
PSG parameter
TST (minute) 509.1+467.7 461.7+40.1 536.6+586.9 0.42
AHI 5.4+15.8 11.5+23.7 1.9+6.2 0.02*
Obstructive 0.2+0.7 0.5£1.0 0.1£0.4 0.04*
Central 0.2+0.2 0.2+0.3 0.2+0.2 0.83
Mixed 0.01+0.06 0.02+0.09 0 0.09
Hypopnea 4.9+14.9 10.7422.4 1.6£5.9 0.02*
AHI_supine 6.5+17.1 13.5+25.3 2.3t7.1 0.01*
AHI_non-supine 3.5£12.4 6.7£18.7 1.7£5.9 0.11
oDl 9.1£17.2 17.1424.9 4.3+7.0 <0.01*
SpO, mean (%) 96.6+1.3 96.2+1.7 96.940.9 0.02*
SpO, nadir (%) 86.7£6.9 83.6+7.7 88.6%5.6 <0.01*
Season
Summer 28 (25.7) 14 (35) 14 (20.3) 0.09
Spring, fall, and winter 81 (74.3) 26 (65) 55(93.2)

Data are represented as the meantstandard deviation or n (%). p-values are from the Fisher's exact test
(categorical variables variables) or Mann-Whitney U test (quantitative variables). * p<0.05, T p<0.001. BMI: body
mass index, 25(OH)D: 25-hydroxyvitamin D, PSG: polysomnography, TST: total sleep time, AHI: apnea hypopnea
index, ODI: oxygen desaturation index, SpO, mean: average oxygen saturation, SpO, nadir: minimal oxygen

saturation.

Tro g ZAEo] Higtyl D Ao & 21 Foh= 65
8(59.6%) 0] ek, vl FA-aAF o2 5
< uf, Blvkto] 401, AA-TAFTES 69 ol it
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o, AHI 9 J29] AHI(AHI supine)©] #-2J3HA &9k
31, ARRESEE A8} X]4(oxygen desaturation index,
ODI), SpO, mean, SpO, nadire F2|3HA Wekeh
(p<0.05; Table 1).

A ghol= thAate &2 FF 25(OH)D} 2ANS 3-8
& 7 EEAE Adge b, €% 5OH)De AHI
non—supinex As+ AHI, AHI obstructive, AHI
hypopnea, AHI supine, BMI z—score, 53} W& &
o] AIHAE B THTable 2). 28y, BMI z—score
B2 uREE HAste] Al AR A A 85
25OH)DS} AHI= frofet JaHAE HolA] o3ttt

H|9ke] A9 @ 25(0H)D+= AHI obstructivelt
g 9] AHAAE HATHp=0.02; Table 2). T4,
A=A 5ol A 250OH)D= 2E ATk dA H
ol A Rt ARAIE HolA] Gttt

FHOHIHAL A A ol F 6578(59.6%)°] OSA
2 A=tk OSA #2 non—OSAwel Hls] BMI
z—scorex= FAXLCE Fo5tA oo, 25(0H)D+=
TAASRE folobA Rkt (p<0.05; Table 3).

Aol w2 vlae]A, olgol SHttdHA H E5
25(OH)D AR A8l Hh2 Fhol= 289o|glom, U
w2 812 o5& Ale A AARE AR Bttt
(Table 4), 15l HAE AR tol= T2 Ao
AARE A3 BE2 gtoto] Bl EF 25(OH)D7} f-2st
A =90 (p<0.01), BMI z—score, 918 % AHI=
oI5k 2ol & Kol A= G3th(p>0.05; Table 4).
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Table 2. Correlation between vitamin D and polysom-
nographic parameters

Table 3. Differences in vitamin D levels between ob-
structive sleep apnea group and control group

25(0OH)D
Obese Non-obese Total
(n=40) (n=69) (n=109)

BMI z-score

r 0.03 -0.23 -0.24

p-value 0.84 0.06 0.01*
Age (month)

r -0.44 -0.10 -0.26

p-value 0.01 0.44 0.01*
AHI

r -0.25 -0.08 -0.22

p-value 0.12 0.53 0.02*
AHI obstfructive

r -0.36 -0.14 -0.26

p-value 0.02* 0.25 0.01*
AHI hypopnea

r -0.25 -0.13 -0.25

p-value 0.12 0.31 0.01*
AHI supine

r -0.27 -0.14 -0.26

p-value 0.10 0.26 0.01*
AHI non-supine

r -0.13 0 -0.13

p-value 0.43 1.0 0.18

p-values are from the Spearman correlation. * p<
0.05. 5(OH)D: 25-hydroxyvitamin D, BMI: body mass
index, AHI: apnea-hypopnea index, AHI obstfructive:
obstructive portion of apnea-hypopnea index, AHI
hypopnea: hypopnea portion of apnea-hypopnea
index, AHI supine: apnea-hypopnea index in supine
position, AHI non-supine: apnea-hypopnea index in
non-supine position.

2 m

HIEHY D= A8/ Mgl F sz, 2 54
S 2HE HHEE vEr D,(ergocalciferol) @l ¥
o wr2&m AJ4bE]= BIEHY Dy(cholecalciferol)
o & Ei7t Slek, HlEHYl D,, Dy ZrellA] thALE
6] 25—hydroxyvitamin D(25(OH)D)2] Hej= X
WellA e, o] Aol A &4 (1,2(0H)D
or calcitriol) &2 B0} Aol 2-ggtct 0 &
25(OH)D= AW HIEH DE ¥r9shs 2Holm, o

OSA Non-OSA p-value
(n=65) (n=44)
25(OH)D 18.245.5 21.3+8.6 0.04*
(ng/mL)
25(0OH)D 45 (69.2) 20 (45.5) 0.02*
deficiency
Age (month)  109.8+43.9  105.0£38.1 0.56
BMI z-score 1.4+1.1 0.7£1.0 <0.001¢t

Data are represented as the meantstandard deviation
or n (%). p-values are from the Fisher's exact test
(categorical variables variables) or Mann-Whitney U
test (quantitative variables). * p<0.05, T p<0.001. OSA:
obstructive sleep apnea, 25(OH)D: 25-hydroxyvitamin
D, BMI: body mass index.

Table 4. Vitamin D levels and sleep apnea severity by
seasons

SEJnn:;nS?r f]?\rclin\?\/lr:?gr p-value
(n=81)

Age (month)  119.9+457  103.7£39.5 0.08
BMI z-score 1.4+1.1 1.1£1.1 0.25
25(0CH)D 23.148.5 18.2+6.1 <0.01*
AHI 4.8+14.5 5.6£16.3 0.81
AHI supine 5.5£14.6 6.8+18.1 0.73
ODI 9.2+15.9 9.0£17.8 0.95

Data are represented as the meantstandard devi-
ation. p-values are from the Mann-Whitney U tfest for
quantitative variables. * p<0.05. BMI: body mass index,
25(0OH)D: 25-hydroxyvitamin D, AHI: apnea-hypopnea
index, AHI supine: apnea-hypopnea index in supine
position, ODI: oxygen desaturation index.
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