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Association of blood pressure and body mass index trajectory with visual outcomes among primary and secondary school
students in Shunyi District of Beijing/LIU Bin", SHI Jie, PAN Dejing, ZHAO Ruilan. " Division of School Health, Primary and
Secondary School Healthcare Center of Shunyi District, Beijing (101300), China

[Abstract] Objective To analyze the trajectories of blood pressure and body mass index ( BMI) among primary and secondary
school students aged 7—17 in Shunyi District of Beijing, and to explore the association between different growth trajectories and vis-
ual outcomes, so as to provide a scientific basis for the prevention and control of common diseases in children and adolescents.
Methods Health examination data (including vision, blood pressure and BMI) of primary and secondary school students in Shunyi
District of Beijing from 2019 to 2023 were collected and analyzed. Group-based trajectory modeling was used to classify the trajecto-
ries of BMI and blood pressure ( systolic and diastolic) into distinct groups among students aged 7—17 years. The relationship be-
tween these trajectories and visual outcomes was examined using binary Logistic regression analysis. Results The prevalence of
screening myopia among students in Shunyi District was 57.2%, while the rate of moderate to severe visual impairment was 55.8%.
Based on the latent growth model, the trajectories of systolic blood pressure, diastolic blood pressure, and BMI were divided into
three groups: low-growth trajectory, moderate-growth trajectory and high-maintenance trajectory. Logistic regression analysis revealed
that, compared to the low-growth trajectory group, the moderate-growth and high-maintenance trajectory groups for systolic blood
pressure, diastolic blood pressure, and BMI were associated with an increased risk of screening myopia (OR=1.14, 1.11; 1.07,
1.19; 1.06, 1.08, P<0.05). Similarly, the moderate-growth and high-maintenance trajectory groups for systolic blood pressure, di-
astolic blood pressure, and BMI were similarly associated with an increased risk of moderate to severe visual impairment ( OR =
1.12, 1.12; 1.09, 1.17; 1.08, 1.11, P<0.05). Conclusions Moderate-growth and high-maintenance trajectories of blood pres-
sure and BMI are associated with an increased risk of screening myopia and moderate to severe visual impairment among students. It
is recommended to closely monitor changes in blood pressure and overweight/obesity trajectories in primary and secondary school
students, conduct regular assessments, and actively prevent the development and progression of multimorbidity and comorbidity.

[Keywords] Blood pressure; Body mass index; Myopia; Regression analysis; Students

MAANRIEILEE DA W, A& R IR E G T E A AR HE 28k
BOBSE W& e, i8 85.0% Y, FRELER /D AR RRENERZ Y 2022 4EFRELET

[E€TH] w04 LR HN H (2024-2G-7107)
[1EERA] XDR(1986— ), 5, AEETHA, KEFEAEL, BB, F2EHFFT 5 [0 R 5 DL B4
[BEEE] BFEZ, E-mail:zhil_1999@ 163.com



- 256 - R 2R T4 2025 4E 2 A58 46 455 23] Chin J Sch Health , February 2025, Vol.46,No.2

AMEITIRG B I8 51.9% " B I et 4 iR,
AGE IR 7~ 18 % 22 AR R 22.9% A7 AE AL 5
FEAN R LA s T 2 R R B S, A
DRFE M 2019—2023 4F 1L 50 i S IX 2 24 1y
JE IR 5T 45 %X ( body mass index , BMI) AR AL 5 | #5
WA RI A 0300 5 1 T 45 Jmy i DGR S 3t S IR, Sl L
B /DA DB AR LR A0

1 X&5F%

L1 ar% st /N R B RS, 5
H 2019—2023 A (B S DX Hp 7N A felt B (ARG £ 80 , 7]
A HEBR AR R B AN 2 2 WKL AT BMIT 48 A5 il 2 AN 2
2 K IMEAT BMI S8 (8 A0 PR E s Bk I e
A 69 093 & 2FH WG4, Hirp B4 35 550 44,
A 33 543 £ AR T~ 17 % AR TR AL B 11.0
(9.0,13.0) %, AP TR P A 224 KL ZAK 1
5 [R) 3, a0 Ak b s i T S DX i i o 42 ol O 48 B
% 5ot A (A5 . 2024032802)

1.2 AL *

1.2.1 ML A ARE R JE R
PG — R UIE R ol N B AR YE (A R R A B R
ALY (GB/T 26343—2010) "7 5¢ B, # 5 JE fbk 4K 38
(I L E T AR E 5 I8 A ) (WS/T 586—
2018) ¥ HEATHIAE s IR AR (7 % ~ 18 B LEH
AN I AR R AT FLAE) (WS/T 610—2018) ) #E 17
FIE AR AT AN RARHE (/N4 A
EREAHIIEY) (WS/T 663—2020) 10 #4700 52 , o
ARSI AE T BEAR UURR BRSO

1.2.2  FRbRE S Giiar PRI A0 0 2 A o by PR HIR Bl XL
IRARIR AR J7<5.0 H AR BEDR LR T B 1% 56 ' 45 2505k
5% ( spherical equivalent refraction, SE) <=0.50 D, X
ENTHRAPEIT MY AR .6 2L ELET D4AE
BRIRIL AL T 5.0, Hrp L 7 4.9 ARER AR,
4.6~4.8 WPEMNRE, <45 HEER AR,
[R]— AR [ ISP A A I s v IR 3 e A T
I , BRI A 2 A DL 2 A

1.3 Fsish ARIECHERER AR AR ) (GB/
T 26343—2010) 7 XA S AR TAER Lk A Bk
78— 35, B A 7T Lisd s Rk BT FH A A% 15
IR M LA IAUE G 5 XF AR L AL R 47 o0
¥, IR 5% )27 AT BR37 R A% 5 PR B8 R FH WL
AT T A

1.4 %itFod R SAS 9.4 BAFHEA TG H 0T,
VS AR R B S B0RT DU A5 B i 5 o A AR
RN E 43 48538 R X K617 5 R R At
BRI B BLAY ( group-based trajectory model-
ing, GBTM) 45115, %Il e A0 BMI A 2 42 0+ 4%

PEHEAT 30T o T ARCE SA T i A [ S 4 A
M4 — A AR —Fh I A K TP, il i 7
B—E RS R (B AR ) , GBTM & Tl KA
ﬁjﬂﬁﬁ‘( maximum likelihood estimation,MLE)ﬁ‘%H’ﬂﬁ
MARSRE T AR 53 20 1 )5 S %, 4% J5 30 A
AR MBI 20 0 78 i R Bk 2, AR WFSRE
AL PPAL AR U5 A8 A, A9 2R 1 A 2 U (akaike
information criterion, AIC) 1 Il -3 (= 2 v ) ( bayesian
information criterion, BIC ) , [f] i 2 % BEA: SC#ikl ™) | 4
B SR A B 3 4. % EF] GBTM Ak
Ao PR A N R v A 5k SR U, AS S O A SR U
SNSRI, AL A A BMI 52 I K5 =2
WINITIEIROE

BEXT GBTM #5#Y1H Ji 45 31 (9 1L T A1 BMI #3853
W, DN HAE g 2 88 R R I 732 Logistic [l
VRS | oA sl o3 20 7% B S A0 T 45 R i DGR M, B
T[] B 8 2 A Y A8 i B AR 0 MG L 2 B R
o S T RE PR L 2P O DT AR AR DE Y
WA A FEARLRE A A A B 29 1ff T F BMIT 7K
AR R R R R, AR 328 Logistic [8119 43 #7
HEW 45 R m & 7, JF 5T IR M 57 05 B 2% (re-
stricted cubic spline, RCS) [Hh £k #HEAR 7 1, 21l 77 &
NG FR M, BURS 50 K HE «=0.05,

2 #HR

2.1 PN A G R HE e BMI S 2B4F AR LSS
FELH R, 36.0% B 247 5 A P92 ) 4k 18 K 3
W8 SO R R B A 5 55.3% 1Y 25 A B0 4 K
REAPZ2, 8 SO B 20 5 8.7% 1Y 2% A= W 4
L T O o =TI A =R e 1B 4 W o A = |
M1, 21.8% 2 A Bl B G o TR K B
2 375.8% () 2F A B HE R MR B2 AR HL P22, 2 SR IR
KL ;2. 4% 124 A 87 oKk OB AOKFBm , 8 Ul
AL AL, BMI Lk 415, 32.1% 2% 4 19 BMI
BB G GE T, O T KR4 5 57.4% F R Y
BMI Bl B AR BAR H -T2, ORISR Bk 4
10.5% 27 4= 1) BMI U308 & AR 7K P35 At 28 501 s, o X
R R, WK 1A T,

22 PANFARLEHENABELE LES BMI 30
@yl N EEW AR EN 55.8%,
B AN 52.29% K1 59.6% 5 FR/INAF A G A 1 T AR
BN 57.2% , 5 A5 R 54.0% F1 60.7% ; /N
AT I D e RIE e S R R 3.8% , 5 2 AR 43 il
H5.2% 1 2.3%, 2= F A G FEE X (P EY<
0.01) o AR /N AR e R ) K i 4 L &k
JE BMI B3l 43 20 14 534 25 R 4 A geit 2 B L (P E
¥1<0.01), W1,



bt 2R T A 2025 4E 2 H 45 46 555 2 ] Chin J Sch Health , February

2025, Vol.46,No.2

- 257 -

2.3 KM EFe BMI #5202 B K P 5 A0 ) 26
FE DA A PR B B AR R (2B AR
it A P AR A Hh R BE L DR R 2 ) O RS

S HE,

DA I 45 75K . BMIT 3308 434k 1 728 i (LMK

HERKBGE 4 2 ) HE4T 4528 Logistic [H109 5047,

S AL R 7 T, W IR PO B BMI o3 K
LTS 85 45 L 20 B T 4 P LR 6 3 T 5 (P

x1
Table 1

{E37<0.05) , 76 E BN R45 s 5 T, W4 Tk
APk K BMI HRI KBB4 | el 4 AN R
BRI & (P {E<0.05) , W3k 2, &Ja, WKW
PR BMI A EE 9 43 B . 22 B s A 4 3097 347 1
JEAKSF-FI BMI K-, 345 50 3 1 i e P s 00 v
PRI B RS A G, LB AAR 1 52 B 4 1 1 G iy
gk, WK 2,

AN IS 2 A R ARG R R i P i i RS R R A 0 B I T 5 BMIL U387 2175 0 HE A

Comparison of vision screening results and comorbidity of myopia, high blood pressure and obesity results and

trajectory group classifications of blood pressure and BMI among students of different genders
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Figure 1 Blood pressure and BMI trajectories among primary and secondary school students based on the GBTM model analysis
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Figure 2 Non-linear dose-response association of curves between long-term blood pressure and BMI levels with vision outcomes risk
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Table 2 Binary Logistic regression analysis of correlation of
blood pressure and BMI trajectories with visual outcomes
among primary and secondary school students

derived from the GBTM model ( n=69 093)
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