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Application and valence analysis of the simplified Chinese version of the PSQ questionnaire
in the diagnosis of sleep apnea syndrome in children
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[Abstract] Objective Obstructive sleep apnea syndrome (OSAS) in children is a common
respiratory disease that affects growth and development in children. Currently, there is a lack of
fast and efficient assessment methods. In order to detect OSAS in children at an early stage, this
study aims to explore the application and valence evaluation of the Pediatric Sleep Questionnaire
(PSQ) in the latest diagnostic criteria for OSAS in children. Methods Children with snoring and
mouth breathing during sleep who were aged 3 — 14 years presented to the First Affiliated
Hospital of Guangzhou Medical University for overnight polysomnography (PSG). They were
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divided into OSAS group (n=147), and the control group (without OSAS after PSG, n=67).
The valence of PSG in the latest diagnostic criteria for pediatric OSAS was analyzed by calculating
standardized load factors and logistic regression analysis. Results Amos model was used to
analyze the exploratory factors on 21 items and indicated KOM = 0.703, and Barlett’s test of
sphericity P<C0. 001. Comparing the respiratory items of questionnaires in the two groups, there
was a significant difference between the OSAS group and the control group with respect to A3
(P<<0.001), A4 (P<C0.001), A5 (P<C0.001) and A6 (P<C0.001), while there was no
significant difference in A24, A25 and B7. This suggested that children in the OSAS group were
mainly characterized by snoring during sleep, with less mouth breathing, dry mouth, and
dizziness, while B4 was significantly different (P<C0. 004), indicating that children in the OSAS
group were more prone to daytime drowsiness or a tendency to sleep excessively. In terms of
behavior items, there were significant differences between the OSAS group and the control group
with respect to C3 (P<C0.001), C5 (P<C0.001), C8 (P<C0.001), and C10 (P<C0.001),
indicating that OSAS children had significant attention deficit. The logistic regression analysis
showed that the overall reliability Cronbach coefficient was 0.772, and the internal correlation
coefficient was 0.754. Adverse outcome of OSAS was strongly positively correlated with A2, A3,
A4, A5, A7, A25, B4, C10, and A32, which indicated the respiratory related questionnaire
playing crucial roles in OSAS outcome. The critical value of PSQ in the latest diagnostic criteria
for OSAS was 4.5, with a sensitivity of 82.3% , aspecificity of 85.1% , positive predictive value of
0.924, and negative predictive value of 0.687. Conclusion This study shows that the simplified
Chinese version of PSQ can be a primary tool for screening OSAS patients in clincal practice.
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FAE NN . PSQ 7] % 3 255 2 0 KB H, 43 5]
RV (A2, A3, A4, A5, A6, A24,A25 .B7), W i
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Table 1 Comparison of general situation between the two groups

21531 % fEA D ER(rts.8) REG £s.kg) BE(E+s.cm) BMI (x £5)
B Z
OSAS 4 147 102 45 8.943.2 33.64417.40 133.74417.78 17.73424.45
X B4l 67 36 31 7.4742.5 30.91411.52 127.37416.89 18.694-5.66
X2/t fH 4.926 3.690 1.358 2.514 1.238
P{H 0.026 <0.001 0.176 0.013 0.219

R2 Amos REFMBETESNNTENRELBTRYRBEEHRE

Table 2 Standardized load coefficients and significance tests for latent and observed variables in the Amos model

. . o 1 2R A
5 B H - P i

F1—A2 T M T B 68 3 I R i ] ) — 2} 0.720 —

F1—A3 i MRS 2 T B 0.816 <<0.001
F1—A4 i I 547 75 0.519 <<0.001
F1—AS5 A TE0) e B i 0% 390 s P I 57 K 0.225 0.004
F1—A6 TR 1) R IS Fof - K% T e sl - Wi 9% g 0.219 0.006
F1—A24 EPNEY=¥ 3713 0.004 0.959
F1—A25 RRmERNA T —0.016 0.843
F1—B7 LR AR A Sk g8 —0.025 0.744
F2—B2 EPN PN e RSP 0.303 —

F2—B4 I B AL F 5 AT 1% T 11 R R I B AR 0.754 0.004
F3—C3 TE SR T UFE Al / b 15 0 A FE 55 SO AT 72T 0.375 <20.001
F3—C5 BEME L HE I By s A 55 0.554 <£0.001
F3—C8 G B A1 1 o 35 PR 3R A3 HOEE R 0.615 <0.001
F3—C10 A TR B R T AL S AN L B0 B RS 0.610 <<0.001
F3—Cl4 B IAFACA AT B R 1 —0.013 0.864
F3—C18 S T 0 00N S R U 0.471 —

F4—A32 e I 18 2% R R 0.768 0.130
F4—Bl1 S R B R A9 B FE 4 IR B 0.604 0.132
F4—B6 B P AR ) 0.377 0.145
F4—B9 W AR R E 0.674 0.129
F4—B22 HHE 0.114 —
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OSAS AR5 R4 5 PSQ 1) A2(P<C0.001) .
A3(P<C0.001),A4(P<C0.001),A5(P<C0.001),
A7 (P<C0.001), A24 (P= 0.003), A25 (P<<
0.001) B4 (P<C0.001),C5(P=0.004),C10(P <
0.001) ,C18(P<C0.001) ,A32(P=0.002) .B1(P =
0.014) .B22 (P<C0.001) B IE A3, Hidh A2, A3,

A4 A5 A7 ,A25.B4,C10, A32 58 AH 5 . 42 /R PR I A
Kl e OSAS 25 /e i i A 8 2R ] (L3R
3.4), Jm I IR T B R AR B TH I N AR OC B B
(intra-class correlation coefficient, ICC) ¥ 4= #f
% PSQ W TE B A5 B2, 45 R W, F1 (L, ICC =
0.567,P<C0.001), F2 (41 , ICC = 0. 664, P<<
0.001),F3 (4 P,ICC=0.785, P<C0.001),F4 (4
M ,ICC=0.746,P<C0. 001) ,PSQ(ICC=0.754, P <
0.00D), WL 5,
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Table 3 Results of exploratory factor analysis

RURIIIR!SS s F1—A2 F1—A3 Fl—A4 F1—A5 Fl1—A6 F1—A24 F1—A25 F1—B7 F2—B2 F2—B4 TF3—C3
B+ (m) 2 2 2 6 1 3 3 5 4 2 5
R 0.833 0.807 0.57 0.809 0.475 0.770 0.781 0.753 0.613 0.505 0.745
PURII RS s F3—C5 F3—C8 F3—Cl0 F3—Cl4 F3—Cl18 F4—A32 F4—DBI F4—DB6 F4—B9  F4—DB22
A+ (m) 6 1 4 2 4 1 1 1 1 7
AT R AL 0.569 0.745 0.658 0.427 0.672 0.734 0.562 0.414 0.799 0.883
x4 UNETEEGTARETNER
Table 4 Evaluation results of predictive validity of observed variables
pURIUEYS Ty F1—A2 Fl1—A3 Fl—A4 Fl—A5 Fl—A6 F1—A24 F1—A25 F1—B7 F2—B2 F2—B4 F3—C3
OR & 6.009 15.275 5.648 6.429 19.429 2.865 8.929 1.07 1.952 5.828 2.198
P {d <0.001  <€0.001  <C0.001  <C0.001  <C0.001 0.003  <<0.001 0.895 0.06 <20.001 0.170
ML A% i F3—C5 F3—C8 F3—Cl0 F3—Cl4 F3—Cl8 F4—A32 F4—Bl F4—DB6 F4—B9  F4—DB22
OR & 2.597 - 41.800 2.017 5.182 10.156 2.103 1.891 1.724 3.259
P14 0.004 0.984 <<0.001 0.12 <0.001 0.002 0.014 0.137 0.092 <0.001
x5 NEGEMEMNGSESNER
Table 5 Analysis results of intrinsic reliability and retesting reliability
T EAE & F1(#HM) F2(4 1) F341m) F441p) PSQUE A
U0 A% B 8 2 6 5 21
s B L A R 0.590 0.372 0.592 - 0.772
1CC i 0.567 0.664 0.785 0.746 0.754
Pl <<0.001 <<0.001 <<0.001 <<0.001 <<0.001

2.4 15 PSQ 1 OSAS &M iy AUC i
FZrpE JL#E OSAS 2 Wrbr 1) AUC &5 38 R4
PSQ En#: & F1.F2.F3.F4 434115 OSAS 2
W ) AS ) U o D R S B, 45 1l ROC il &k (& D)
M2 N 1 FH Carea under the curve, AUC) 43 7 H
PSQ 0.873,95%CI:0.818~0.928;F1 0.838,95%
CI:0.782~0.890;F2 0.646,95%CI:0.569~0.724;
F3 0.763,95%CI:0.695~0.830;F4 0.674,95%CI :
0.597~0.751, M ROC f#hk i 4412 W il 5L 55 Y
SURME AV 53 Youden 1581, %% Youden 38

(=

B i S E L #E OSAS 12 W7 i B PSQ #% e
ELF1 G SE 1.5, fUR B 81.6 %, F¢ 5 & 82.0%,
PPV 0.909, NPV 0.671; F2 IIfi {4 0.5, fif J&% )&
50.3% K S EE79.1% , PPV 0.841, NPV 0.421;F3
I A A 0.5, B E 83.0%, 4 % ¥ 59.7% . PPV
0.819,NPV 0.615; F4 Iifi 44 0.5 , R 81.6 % , 4
S 46.3% ., PPV 0.769, NPV 0.534; PSQ Iifi A {8
4.5, HURBE 82.3%, R 5 B 85.1%, PPV 0.924,
NPV 0.687, %55 W PSQ 5T 4.5 430, 2 Wi iy
OSAS WU EE BRE 5 B e
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Table 6 AUC results based on Chinese diagnostic criteria of pediatric OSAS

A AUC I FHE TPURBE (V) FESBE YD) S 53 00 1 I9F) Ak T 0 1 P {H
F1 0.838 1.5 81.6 82.0 0.909 0.671 <20.001
F2 0.646 0.5 50.3 79.1 0.841 0.421 0.001
F3 0.763 0.5 83.0 59.7 0.819 0.615 <20.001
F4 0.674 0.5 81.6 46.3 0.769 0.534 <20.001
PSQ 0.873 4.5 82.3 85.1 0.924 0.687 <20.001
1.0 FEBU T IR i 22 A G ih 2 8 L (P <<0.05),
. [F] AP A 52t X OSAS BILM IR e T —8 5
' OSAS J"HBREMCMIGIRSE L, R X T ANS
= 0.6 Thaf AR A A 45 5ORT [n] 45 0124 1) AR BT R RE G Bl
g| . -~ N
B, T X4 OSAS (A [a] 7= i i . o [ KRE A B
, PLXT BEAF 98 W 7RE OSAS Hl B % 8005 % 43 3
0.2

0.0 0.2 0.4 0.6 0.8 1.0
1R
1 BE2FES EEFIES S OSAS BHHZilE T
FHAE #h 2%
Figure 1  The total score of the questionnaire, the scores of
each factor, and the receiver operating characteristic curve of

the subjects diagnosed with OSAS
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TN R B JE 390 1 B A iz 2l 52 OSAS & A 1) 1Y
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