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Association between sleep fragmentation and body composition/blood pressure among 12-15-year-old female students
in Nanyang City
WANG Qing”, SHI Bingqin, XU Guochang, LIU Rongzhi, HUANG Hua
* Department of Anatomy, Nanyang Medical College, Nanyang 473000, Henan Province, China

[Abstract] Objective To investigate the correlation between sleep fragmentation and body composition/blood pressure in female
students of middle school, so as to provide theoretical guidance for preventing health risks associated with sleep fragmentation.
Methods From September 2022 to December 2023, 505 female students aged 12-15 years in Nanyang City were selected through
stratified cluster random sampling and conducted Pittsburgh Sleep Quality Index( PSQI) survey. Participants were divided into Q1-
(4 groups based on sleep fragmentation index (SFI) quartiles. Body composition and blood pressure measurements were measured
by adopting body composition analyzer and traditional mercury sphygmomanometer, and data were analyzed using X” tests and linear
regression. Results Significant intergroup differences for 01 —(Q4 were observed with increasing SFI levels for body mass index
(BMI), fat percentage, muscle mass, bone mass, trunk fat percentage, systolic blood pressure, diastolic blood pressure, and PSQI
total scores (F'=15.25,7.33,8.38,5.97, 11.24, 16.85, 6.87, 15.73, all P<0.05). SFI showed positive correlations with BMI, fat
percentage, trunk fat percentage, and blood pressure(8=0.37, 0.45, 0.34,0.42,0.38), but negative correlations with muscle mass
and bone mass(8=-0.35, —0.48) (all P<0.05). TheX” trend test revealed a significant increase in hypertension detection rates with
elevated SFI (X*=42.75, P<0.05). The X” testing demonstrated statistically significant differences in hypertension incidence among
different quartiles groups (X*=14.16, P<0.05). After adjusting the significance level, hypertension incidence differences remained
significant between Qland Q4 (X*=10.77), Q2 and Q4 groups (X*=6.28) (both P<0.008 3). Conclusions Sleep fragmentation
correlates significantly with body composition and blood pressure indicators in female students of middle school. Implementing sleep
fragmentation interventions is essential for safeguarding female students’ health in middle school.
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F 1 AFAERHZ A SFT RS LT PSQL AR/ LLHR (7+s)
Table 1 Comparison of SFI, body composition, blood pressure, and total PSQI score among girls in different age groups(x+s)
=] =]
AW % N SFI v BeWi%/%  WNE/kg kg ACTISRS AR HIRIE PSQI &>
(kg - m’z) R/ % /% mmHg mmHg

12 129 19.90+3.09  20.68+4.81 20.56+5.37 28.38+5.19  2.11:0.51  21.05+4.06 27.72+4.27 106.26+13.64 63.05£3.46  4.81+1.80
13 135 20.33+£3.85 21.44£5.35 22.07+4.25 30.28+7.19  2.07+0.53  22.07+4.97 27.14£3.54 107.78+15.47 64.32+4.25 5.17+2.00
14 130 21.23+2.61  21.80+4.58 22.14£5.50 29.80£6.02  2.15+£0.49  22.25+4.13  27.55+3.88 107.99+14.00 64.38+4.49  5.37+2.18
15 111 22.56+4.01 22.87+4.79 22.30+5.56 30.67£5.13  2.02+0.46  21.46+5.19 27.71+3.47 109.58+10.15 66.05+3.35  5.67+1.47
FAE 13.50 4.16 3.22 3.52 1.49 1.85 0.71 11.94 11.54 4.38
P <0.01 <0.01 0.02 0.02 0.22 0.14 0.54 <0.01 <0.01 <0.01

7£:1 mmHg=0.133 kPa,

F 2 OR[FE SFIAL AR MR R PSQL B3 LR (xs)

Table 2 Comparison of body composition, blood Pressure, and total PSQI score among girls in different SFT groups (x+s)

SFI j BMI/ i L . VIS L] AT AR . . .
o NE (kg + ") B LR i/ kg Hit/kg 20 20 Wi/ mmHg  £F3KE/mmHg  PSQI &4
01 126 19.84+4.18  21.09%4.55  34.12+5.06 2.1720.63 20.25£3.99  28.28+3.95  104.77¢11.59  61.876.21 4.32+1.28
02 127 20.16+3.81  21.50%5.27  33.994.39 2.14+0.44 21.06£3.76  28.05+3.83  105.46x13.42  62.54%5.30 4.43£1.51
03 126 21.57#£5.07  22.08%5.64  32.784.98 2.0620.56 22124450  27.773.59  107.06£13.91  62.675.49 4.43+1.51
04 126 23.32#5.19  23.95$5.50  31.47+4.90 1.91£0.49 23.27+5.14  26.98+5.45  113.0914.33  64.97+6.02 5.63+2.20
Ffd 15.25 7.33 8.38 5.97 11.24 2.26 16.85 6.87 15.73
P{E <0.01 <0.01 <0.01 <0.01 <0.01 0.08 <0.01 <0.01 <0.01

i :1 mmHg=0.133 kPa,

2.3 K ABREIRA N AL B F 3R R 5 e R 6 3R
PLSFI HZRM (R =1,7%=0) APERERM (4=
1,2=0) BRIEFBREE (=1 h=1,<1 h=0) J&
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kAR S, LA R 45 bR AL R A IR AR i, iR AT 2200

P L 37, AL S 1 AR R S22 78 L (P<
0.05) , 7EEHIAFEIE S N R G , 2 702t nlH 43t 45
R, SFIL 5 BMIL JRIR X T-H8 73 Wi 4e s Fn &7
SRR IEADG, SN & RS2 RAHEE (P A
<0.05), W3,

K3 AW MR N R B9 2 502 BUE 208 (n=505)

Table 3 Multivariate linear regression analysis of factors influencing girl body composition, blood pressure, and total PSQI score(n=3505)

- BMI g LA £ B

B1EH ¢ P1E B1E ¢ i P1E B1EH ¢ P1E B1EH ¢ PH
SFI 0.37 0.65 0.01 0.45 0.65 0.01 -0.35  0.69 0.01 -0.48  1.92 0.05
GEE S 0.31 1.33 0.01 0.46 2.11 0.03 0.33  2.15 0.02 0.31  0.57 0.02
FUESAE 0.16 1.23 0.03 — — — 0.28  2.14 0.02 0.22 237 0.04
EN=R iy ] -0.23 0.05 0.04 -0.31 2.33 0.01 0.24  3.20 0.02 0.36  1.89 0.04
JEAEH — — — 0.27 0.06 0.02 — — — 022  0.15 0.04
ERRCBHEA 0.21 3.00 0.01 0.31 1.87 0.03 0.13 276 0.02 — — —
=2 )i VIPN 0.15 0.33 0.03 0.30 0.94 0.02 — — — 052  2.38 0.04
(st KT RE % AR IR I % e & EokIE

B1H tfH PAE B1E 18 PAE B1E {8 Pl B 14 18 PAE
SFI 0.34 0.97 0.01 0.25 1.74 0.01 0.42 0.20 0.01 0.38 0.34 0.02
HEH 0.25 3.15 0.04 — — — 0.22 1.75 0.02 — — —
FUESME — — — — — — — — — — — —
1R R ] -0.34 0.85 0.02 -0.25 2.21 0.04 -0.39 2.41 0.03 -0.29 1.79 0.03
JEAEH — — — — — — — — — — — —
FRERBHEA 0.20 2.33 0.03 — — — 0.22 1.33 0.04 — — —
FIENK 0.16 0.98 0.03 — — — 0.52 3.15 0.01 0.36 2.32 0.02

24 kAZaEAEREL SR 39 4, 3 Wi
JTE

HERH 7.72% ;01 ~ Q4 4L 15 B E 54 4,7,9,
19 #4 ., Cochran—Armitage & ¥k 55 i 7~ , Bl % SFI F
T, fe I ARG R R A (X = 42,75, P<0.05) ,
X R R , AR SKI 34 1) w5 1 Fe A H 238 22 S5 A 40
HHE Y (X =14.16,P<0.05), Q1 5 04 4 (xX* =
10.77) Q2 5 Q4 #H (X* = 6.28 ) < A= [a] /Y i 1L ) A6
REFHABI2EE (P E4<0.008 3) .
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