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Prevalence and influencing factors of overweight/obesity and elevated
blood pressure comorbidity among primary and secondary school

students from the perspective of health ecology
LIU Ling~ PENG Fei, XIANG Jing—jing, TAN Ting, JIAO Jia—yi, LUO Dan, LIU Shuang
“Institute of Health Monitoring and Testing Protection, Hubei Provincial Center for Disease Conirol and Prevention, Wuhan,
Hubei 430079, China

Abstract: Objective To investigate the comorbidity status and influencing factors of overweight/obesity and elevated blood
pressure among primary and secondary school students based on the health ecological model, providing evidence for
integrated prevention of common student health issues. Methods Using stratified cluster random sampling, 140 784 children
and adolescents aged 7-18 years in Hubei Province were selected in 2022 for questionnaire surveys, physical examinations,
and blood pressure measurements. Independent variables were determined according to five dimensions of the health
ecological model, and multivariate logistic regression was used to analyze influencing factors. Results The detection rates
were 28.52% for overweight/obesity, 20.52% for elevated blood pressure, and 7.95% for comorbidity. Logistic regression
showed that junior/senior high school students (OR=1.25), insufficient sleep (OR=1.31), large family structure (OR=1.05),
school bullying (OR=1.07), and lack of health records (OR=1.10) were positively associated with comorbidity risk (all P<
0.05). Female gender (OR=0.69), moderate—to—vigorous exercise =4 days/week (OR=0.92), suburban residence (OR=0.87),
skip—generation family (OR=0.88), and boarding (OR=0.76) were protective factors (all P<0.05). Conclusion The comorbidity
of overweight/obesity and elevated blood pressure is prevalent among Hubei students, with influencing factors spanning
multiple dimensions of the health ecological model. Comprehensive interventions addressing individual, behavioral,
environmental, and policy aspects are recommended for integrated disease prevention.
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Table 1 Comparison of prevalences of overweight, obesity, elevated blood pressure and co—occurrence among children and adolescents in

Hubei Province [n(%) ]

%%tﬁ% e o I RS L
| /L
531
B (n=74182) 24 881 (33.54) 14 866 (20.04) 6 828 (9.20)
4 (n=66 602) 15273 (22.93) 14 026 (21.06) 4367 (6.56)
CEH 1936.84 22.30 335.71
PiE <0.001 <0.001 <0.001
I (n=50 324) 15 491 (30.78) 9025 (17.93) 3602 (7.16)
I (n=49 154) 12 527 (25.49) 11 565 (23.53) 4100 (8.34)
i (n=41306) 12 136 (29.38) 8302 (20.1) 3493 (8.46)
Peic] 363.43 483.55 67.91
P{E <0.001 <0.001 <0.001
AT HFHIE
L]
% (n=133559) 38 035 (28.48) 27 479 (20.57) 10 574 (7.92)
J&(n=7225) 2119 (29.33) 1413 (19.56) 621 (8.6)
PeXic] 2.39 429 421
» Py 0.122 0.038 0.040
iy elL]
% (n=115935) 32541 (28.07) 23775 (20.51) 9001 (7.76)
J&(n=24849) 7 613 (30.64) 5117 (20.59) 2194 (8.83)
v 1E 66.10 0.09 31.59
. . PAE <0.001 0.769 <0.001
BRIz A
JE=(n=111508) 31 985 (28.68) 22 469 (20.15) 8810 (7.9)
75 (n=29 276) 8 169 (27.9) 6423 (21.94) 2385 (8.15)
e {% 6.89 4541 1.88
P 0.009 <0.001 0.170
TR EEIE E (d)
0(n=27 588) 7726 (28) 5 688 (20.62) 2194 (7.95)
1 ~3(n=66 803) 19 298 (28.89) 14 157 (21.19) 5533 (8.28)
=4(n=46393) 13130 (28.3) 9047 (19.5) 3468 (7.48)
P! 9.11 4821 24.38
Py 0.011 <0.001 <0.001
AR RS Ao ]
FEIE (n=35 844) 9852 (27.49) 7152 (19.95) 2 646 (7.38)
TIE (=104 940) 30 302 (28.88) 21 740 (20.72) 8549 (8.15)
PaLE] 25.24 9.50 21.23
P <0.001 0.002 <0.001
PNUNEES
WA,
WX (n=63 403) 20 625 (32.53) 12 444 (19.63) 5520 (8.71)
ZBE-(n=77 381) 19 529 (25.24) 16 448 (21.26) 5675 (7.33)
Vv 1E 908.72 56.60 89.48
oo P <0.001 <0.001 <0.001
FRELEF,
Wl FHE (n=53 665) 15 867 (29.57) 11 050 (20.59) 4378 (8.16)
KFHE(n=40267) 11 953 (29.68) 8207 (20.38) 3342 (8.3)
PR KEE (n=13 863) 3306 (23.85) 2801 (20.2) 920 (6.64)
ESEE(n=13 989) 3822 (27.32) 2917 (20.85) 1107 (7.91)
EHREE(n=1511) 378 (25.02) 314 (20.78) 112 (7.41)
HAMFEE (n=17 489) 4828 (27.61) 3 603 (20.6) 1336 (7.64)
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B
7 (n=99 088) 30228 (30.51) 20 168 (20.35) 8279 (8.36)
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Table 2 Multivariate Logistic regression analysis of factors associated with the co—occurrence of overweight, obesity, and elevated blood

pressure among children and adolescents in Hubei Province (n=140 784)

o R 1 R 2 R 3 Y 4 Y 5
OR (95%CI) P OR (95%CI)  P{i  OR©95%CI)  P{i  OR95%CI) P{i  OR©95%C)  Pf{i
PN
PER (ref: 55)
s 0.69 (0.66,0.72) <0.001 0.68 (0.66,0.71) <0.001 0.69 (0.66,0.72) <0.001 0.69 (0.66,0.72) <0.001 0.69 (0.66, 0.72) <0.001
P (ref: /NF)
i 118 (1.13, 1.24) <0.001 1.16 (1.11, 1.22) <0.001 1.17 (1.11,1.22) <0.001 1.24 (1.18, 1.30) <0.001 1.25 (1.19, 1.31) <0.001
s 1.21(1.15,1.27) <0.001 1.17 (1.11, 1.23) <0.001 1.13 (1.07, 1.19) <0.001 1.30 (1.22, 1.37) <0.001 1.31 (1.23, 1.38) <0.001
FT AL
AR (ref: 75 )
I — —  0.94(0.85.1.02) 0.147 0.94 (0.86,1.03)  0.177 0.96 (0.87, 1.05) 0.325 0.95(0.87,1.05)  0.320
Y (ref: 75)
b — —  1.06(1.00,1.12)  0.041 1.05(0.99,1.11)  0.074 1.06 (1.00, 1.11) 0.050 1.06 (1.00,1.11)  0.051
BRI B (ref -
)
& — —  1.00(0.96,1.05) 0.882 1.01 (0.96,1.06) 0.775 1.00 (0.96, 1.05) 0.872 1.00(0.96,1.05)  0.879
TR R s )
(d,ref:0)
1~3 — —  1.05(1.00,1.11)  0.075 1.04(0.99,1.10)  0.111 1.05(0.99, 1.10) 0.088 1.05(0.99,1.10)  0.079
=4 — — 0.92(0.87.0.98)  0.007 0.92(0.86,0.97)  0.003 0.92 (0.87,0.98) 0.006 0.92(0.87,0.98)  0.007
FAEHFCER 8] (ref: 70
&)
iy 1.10(1.05,1.15) <0.001 1.09 (1.04, 1.14) <0.001 1.05(1.00, 1.10) 0.035 1.05(1.00, 1.10)  0.036
NN
WA AT Cref < 35
X)
g 50 — — —  0.85(0.82,0.89) <0.001 0.88 (0.84,0.91) <0.001 0.87 (0.84,0.91) <0.001
FUELEF (ref A%
LGB )
KRFNWE — — —  1.05(1.00, 1.10)  0.046 1.07 (1.02,1.12) 0.007 1.07 (1.02,1.12)  0.008
(I3 — — — 0.85(0.79,0.92) <0.001 0.89 (0.82,0.95) 0.002 0.88 (0.82,0.95)  0.001
HORFRRE — — — 0.99(0.93,1.07)  0.885 0.99 (0.92,1.06) 0.783 0.99 (0.92,1.06)  0.769
R — — — 0.93(0.76,1.12)  0.440 0.94 (0.77,1.14) 0.569 0.95(0.77,1.14)  0.574
HAb Kz — — — 0.97(0.91,1.04) 0.398 1.00(0.93,1.06) 0.900 0.99 (0.93,1.06) 0.855
1 e A (e -
)
P — — —  1.04(0.99,1.09) 0.093 1.05(1.00,1.10) 0.041 1.05(1.00,1.10) 0.046
AR ) S
{EHRE (ref: 75)
2 — — — — — 0.76 (0.72, 0.80) <0.001 0.76 (0.72, 0.80) <<0.001
BRI
{HEERFS ZE (vef -
)
o — — — — — — — —  1.10(1.02,1.18)  0.008
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