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[ Abstract] Objective To compare and analyze the clinical manifestations and sleep structure of children with
obstructive sleep apnea-hypopneasyndrome (OSAHS) with different body mass index (BMI). Methods 452 children
who were diagnosed with OSAHS between December 2016 and February 2021 by the Department of Respiratory
Medicine, Children’s Hospital of Soochow University were included in the study. All of them did polysomnography
(PSG). They were divided, according to their BMI, into the normal BMI group, the overweight group, and the obesity
group. Their clinical data and PSG results were collected. Results 287 boys (63.5%) and 165 girls (36.5%) were enrolled,
with their age ranging between 3 and 15, and the median age being 5.5 (4.5, 7.0). Their BMI ranged between 12.09 kg/m’
and 38.48 kg/mz, with the median being 16.29 kg/mz. 275 cases (60.8%) had normal BMI, 76 cases (16.8%) were
overweight, and 101 cases (22.3%) were obese. There was no significant difference in the distribution of clinical
manifestations and severity of OSAHS among the three groups. The duration and proportion of rapid eye movement
(REM) stage sleep in the obese group was lower than that of the overweight and the normal BMI groups (P<0.05). The
lowest oxyhemoglobin saturation (LSaO,) of children in the overweight group was lower than that of the normal BMI
group (P=0.050). The oxygen desaturation index (ODI) of the obese group was higher than that of the normal BMI and
the overweight groups (P<0.05). Conclusion Obesity worsens the degree of hypoxia in children with OSAHS and affects
their sleep structure.
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Table1 Comparison of gender and age distribution of OSAHS patients with different obesity levels

Item Normal BMI group (n=275) Overweight group (n=76) Obesity group (n=101) X P
Male/case (%) 162 (58.9) 54 (71.1) 71 (70.3) 6.384 0.042
Female/case (%) 113 (41.1) 22 (28.9) 30 (29.7)

<6 years old/case (%) 180 (65.5) 56 (73.7) 59 (58.4) 4.471 0.111
>6 years old/case (%) 95 (34.5) 20 (26.3) 42 (41.6)
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Table 2 Comparison of clinical manifestations and severity of OSAHS patients with different obesity levels

2

Clinical symptoms Normal BMI group (n=275)  Overweight group (n=76)  Obesity group (n=101) X P

Snoring/case (%) 247 (89.9) 73 (96.1) 95 (94.1) 3952  0.130
Mouth breathing/case (%) 219 (79.6) 59 (77.6) 82 (81.2) 0.338  0.831
Labored breathing/case (%) 98 (35.6) 29 (38.2) 40 (39.6) 0.557  0.765
Apnea/case (%) 61(22.2) 8 (10.5) 24 (23.8) 5758  0.056
Oppressive wake/case (%) 30 (10.9) 14 (18.4) 15 (14.9) 3331  0.194
Nocturia/case (%) 36 (13.1) 10 (13.2) 20 (19.8) 2821 0252
Enuresis/case (%) 37 (13.5) 8(10.5) 17 (16.8) 1.498  0.495
Difficulty getting up in the morning/case (%) 103 (37.5) 22 (28.9) 36 (35.6) 1.879  0.398
Morning headaches/case (%) 8(2.9) 1(1.3) 5(5.0) 1.992  0.370
Daytime sleepiness/case (%) 37 (13.5) 8(10.5) 17 (16.8) 1.498  0.495
Social withdrawal/case (%) 24 (8.7) 7(9.2) 13 (12.9) 1.472  0.466
Hyperactivity/case (%) 107 (38.9) 24 (31.6) 39 (38.6) 1419 0.487
Inattention/case (%) 114 (41.5) 30 (39.5) 48 (47.5) 1451 0477

Severity of OSAHS/case (%)

Mild 198 (72.0) 54 (71.1) 71 (70.3) 0.112  0.945
Moderate 38 (13.8) 11 (14.5) 10 (9.9) 1.161  0.590
Severe 39 (14.2) 11 (14.5) 20 (19.8) 1.854  0.406

%3 ARMBEEOSAHSELIEIR MM A B LR
Table 3 Comparison of sleep structure in OSAHS children with different obesity levels

Item Normal BMI group (n=275) Overweight group (n=76) Obesity group (n=101) H P
TST/min 480.5 (430.0, 522.0) 466.7£65.6 473.5 (424.0, 500.5) 3.309 0.191
SE/% 84.3 (76.4, 90.5) 81.9 (74.8, 89.2) 82.5 (75.8, 87.6) 3.335 0.187
Sleep latency/min 23.5 (8.5, 44.0) 22.1 (8.0, 56.4) 21.0 (7.8, 52.3) 0.597 0.742
Arousal index/(time/h) 16.0 (12.0, 21.0) 16.0 (11.0, 22.0) 15.0 (10.0, 19.0) 3.234 0.199
NREM proportion/%

NREM1 11.6 (6.9, 15.0) 10.3 (6.9, 14.0) 10.6 (5.4, 14.5) 2.173 0.337

NREM2 46.1+£9.2 45.2+9.5 49.8 (42.1, 54.8) 5.511 0.064

NREM3 22.0(18.1,25.4) 22.4+6.8 23.5(17.7,25.3) 0.108 0.948
REM proportion/% 20.5 (18.0, 22.9) 21.444.7 19.2 (17.1,21.5)"° 13.010 0.001
REM/min 97.1+28.8 97.5 (81.5,119.9) 88.2+23.1"° 10.705 0.005
LSa0,/% 90.0 (87.0, 92.0) 88.5 (85.0,91.0) " 89.0 (86.0, 91.0) 6.559 0.038
ODI/(time/h) 0.7 (0.2, 1.9) 0.8 (0.3,2.3) 1.0 (0.5,3.7)"" 5.978 0.050
OAHI/(time/h) 2.7 (1.6,6.1) 2.9(1.8,6.7) 2.9(1.8,8.5) 0.929 0.682
REM-AY/(time/h) 3.6 (1.7,7.4) 3.3 (14,6.9) 26(0.9,4.3)" 13418 0.001

TST: Total sleep time; SE: Sleep efficiency; NREM: Non-rapid eye movement; REM: Rapid eye movement; LSaO,: Lowest oxyhemoglobin saturation; ODI:
Oxygen desaturation index; OAHI: Obstructive apnea-hypopnea index; REM-AI: Rapid eye movement-apnea index. *P<0.05, vs. normal BMI group; # P<0.05,
vs. overweight group. Normally distributed numbers are represented as X+s; Non-normally distributed numbers are represented as median (P, P;).
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Table4 Correlation analysis between BMI and sleep structure of children with different severity of OSAHS

Mild OSAHS Moderate OSAHS Severe OSAHS
Sleep structure
r P r P r P

NREMI1 proportion -0.080 0.152 0.019 0.886 -0.053 0.662

NREM?2 proportion 0.116 0.038 0.115 0.388 0.124 0.308

NREM3 proportion -0.016 0.771 -0.080 0.549 -0.172 0.156

REM proportion -0.116 0.037 -0.256 0.051 -0.009 0.941
AR (PE> 0.05) A5 e MRS T AT G, T L5 M MR 45 g Y 728 AAy O
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