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Relationship between Pulmonary Function and Apnea-Hypopnea Index
in Asthmatic Children : The Preliminary Study
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B ABSTRACT

Obijective: It has been reported that the sleep apnea syndrome in the asthmatic patients is prevalent, however, the systematic study
in this field using polysomnography has rarely been performed. The aim of this study is to investigate the relationship between the
apnea—hypopnea index (AHI) and the pulmonary function in asthmatic children.

Methods: This study enrolled 19 male and 12 female asthmatic children aged 6—13 years (average 8.2+1.7 years old). Complete
overnight polysomnography and pulmonary function test were performed for the participants.

Results: Of the 31 asthmatic children, 21 (67.7%) met the diagnostic criteria of the pediatric sleep apnea and the average AH| was
1.7£1.5/h. The children with higher AHI showed poorer pulmonary function (FEV:1/FVC ratio : p=0.002, FEV;%pred : p=0.047).
Conclusion: These results suggest that the prevalence of the pediatric sleep apnea could be very high among the asthmatic chil-
dren and the severity of the sleep apnea correlates with the pulmonary function. However, the case—control study to compare the
AHI between the asthma and control groups is absolutely necessary because few normative data are available for the children.
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Table 1. Description of the subjects

Variables Means+SD

Age (yn) 82+1.7
Boy/qirl 19/12
Height (cm) 128.4+12.0
Weight (kg) 30.4+10.0
BMI (kg/m2) 18.1+3.4
Neck circumference (cm)

Sitting position 27.8+2.9

Supine position 28.0+2.9
Waist circumference (cm) 62.5+7.8

SD : Standard deviation, BMI : Body mass index

Table 2. Polysomnography results in asthmatic children

2 33 FEFAA, A4 7S p0.05%F 7IEL
2 3k
| 1}
Aol Folsh A2 golsd F 31HoRE FAAFS

g.2M1%0m Pk 19‘?4(61.3%) oJxh= 127 (38.7%)
OIATHEE 1). ¢ AT 30.4kg, 7]+ 128.4 cmSlo
it AAZA S (body mass index)+= 18.1 kg/m”o]iTh
Shol50] FFHARS Het 448.6%0|90a FHAA)=
11738, FHEES 94.1% %GR 2). 2] $tol=2] AHI
= AR B 17315101 o] Aot FHFEEFY 7
ol Joato|qitt. w3k 3195 214 (67.7%) 0] AoF
Ad7)EE Esith 2Md5 7714 A
AP 39.@%}.
H753 FHTeEe] At A9
3), AHI7} %& 4% FEV,%pred(r=—0.36, p=0.047)
¢} FEV/FVC ratio(r=-0.53, p=0.002) 7} 4% &
e Btk B3 WA FEET SUEE ASEA
F7F F7keto] felgh S Holal $lltHrho=0.488,
p=0.005).

Sleep and wake time

Total sleep time (min) 448.6+47.8
Sleep latency (min) 11.7+7.0
Sleep efficiency (%) 94.1+3.8
Wake after sleep onset (min) 15.8+16.9
Sleep architecture
Stage 1sleep (%) 8.9+45
Stage 2 sleep (%) 33.0+6.8
Stage 3 sleep (%) 12.1+5.1
Stage 4 sleep (%) 27.8+53
REM sleep (%) 18.2+5.0

Respiration during sleep

Apnea hypopnea index (N/h) 1.7+15
Lowest Oz saturation (%) 91.1+2.4
Total arousal index (N/h) 9.4+3.9
Movement index
Periodic limb movements 4.0+6.9
during sleep (N/h)
Periodic limb movements 39.4+438

during wake (N/h)

The values are means=SD. REM : Rapid eye movement

Table 3. Correlation analysis between pulmonary function test results and respiratory index during sleep

Variables FEV1%pred FEV/FVC ratio Severity of asthma

r p value r p value rho p value
Apnea hypopnea index —0.360 0.047 —0.531 0.002 0.206 0.267
Apneaindex —0.240 0.193 —0.339 0.062 0.074 0.693
Obstructive —0.301 0.100 —0.245 0.185 0.172 0.354
Central —0.202 0.276 -0.317 0.082 0.072 0.699
Hypopnea index —0.294 0.108 —0.450 0.011 0.488 0.005
Apnea hypopnea arousal index —0.380 0.035 —0.505 0.004 0.200 0.282
Snoring arousal index —0.259 0.159 —0.204 0.271 0.160 0.389

The values are means=*SD. FEV1 : forced expiratory volume in 1 second, FEVi%pred : predicted FEVi, FVC : forced volume vital
capacity, r : correlation coefficient, rho : Spearman’ rho (calculated by Spearman’s rank order correlation analysis)
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