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Objective To respond to the country's three-year "Weight Management Year" action plan and put
forward corresponding suggestions and solutions for the current problems of overweight and
obesity among residents. Methods Taking Jiaozuo City as the research area, information such as
citizens' height, weight, age and address was obtained based on the physical fitness monitoring
data of adults throughout Jiaozuo City. Combined with the POI data of sports and leisure service
facilities, ArcGIS software was used to analyze the density of sports and leisure service facilities,
the density of business and residential areas, the distribution of parks, as well as the observed and
predicted values of BMI index in each area. Furthermore, the Geographically Weighted regression
model (GWR) and the least squares model (OLS) were respectively adopted to study the effects of
different observed variables such as the distribution density of parks and the density of sports and
leisure service facilities on the BMI index of adults in Jiaozuo City, and the accuracies of the two
were compared. Results @O Compared with the OLS model, the GWR model achieved better re-
gression analysis results; @ The density of sports and leisure service facilities was negatively
correlated with the BMI index, but it was positively correlated under the condition of high artifi-
cial surface density. ® Unilaterally increasing the density of sports facilities services may not be
an independent solution to reduce the BMI index, and the BMI index is affected by a variety of
complex factors. Conclusion Increasing the density of sports facility services can have a certain
promoting effect on improving the body mass index of residents. The research results can provide
certain reference value for the subsequent implementation of the "Weight Management Year"
plan.
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22.1. BixREHEY

SR 2% (Body Mass Index, BMID) & —Ffii & JEHERE FE I FHAR AR, &2 B RTtH A BT A
PAE FRARBUFIR 8 B P VPAN B 2L AR i . AR
BMI = Weight + Height2 €))
Hrp, fREBA: kg BB m.
HRAEHE S PAZHZ (WHO) X BMI #5451 73 Kbr dESE R IR R B 5 VR » A A BMI Fabs i) 7326

W
Table 1. BMI index of adults
# 1. REA BMI #6545

fRb | W | IEH HHE | AR
BMI | <I18.5 | 18.5~24.9 | 25~29.9 | >30

2.2.2. HERINAR EYFEETY

HUFE AL [E] 458 (Geographically Weighted Regression, GWR) 4EiR!ARIRBIFI HIE. & —Fhasid
AR TH, ATHRRBARENEBEZ KR, GWR RV — MR ER R EAFER, D3k
13508 S BRI G 1) B G BR AR AN AR R R VR R BN G R, - AR

vi = Bi(ups vy) + B v)xp + Ba(uir vxip + o+ LUy V)X + & 2
Her, =1, 2, -, m, eISLFESAN, €i~N©O, 02), SEELNE RV R R, FMEA
i, vi)BREIEHRBBE (wi , vi)k=1, 2, -, nBEETAZRLMR, SERRMSEHDE

K+ Dxm, TRTWMAE, ARERAHE IS EEA T B ABCE MR, SR aEE
S8, RN Rk, eIk ZE T MQBWO,  v0)), AXA:
Q(B(ug» v9)) =221 [yi — Bo(uor o) — Xk=1 Br(uo» vo)xul*wi(ug, vo)  (3)
b, wi @0, v0)RFEAL I ,  vi)REIEA®M®O, v0)FIAEE, REHAM@O, v0)EARE
R (wor o), MEFRE T AIAFIFN. ARA:

Q (Ao ) =min(Q(Buor v))) 0
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FEAE G X I T, W ik R AR — R AT AL TR, R BB SRS A 047 (8 — B
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B IR RR 55 Yot R AR RE e ik B B0, SR SRR I, PRARIL I 28 M4 B 3, i B i, il
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(g) FEAETITNIER A

Figure 1. Spatial distribution of influencing factors

B 1. SHMEESES
3.3. HBLMEIIMEE SRR EIRB e EL

BMI 5 £ )2 AT 5E 32 2S5 R R AN R RS W AN IR IR 95 B 1, AR BB A 70 A s A
RS H R B IASEAE W 5] AT R B OGO T MAF 2 . AR, AR NG R SE R
HR2 BMIFEHOE i€ RS2, BN 1 3R A S SR AT 38 3 2 P [l VA TR A B0 AS [l A 7Y PR A s
SRRW] . OLS BB AN RETS FE BIHUE 0 42 [ A RRAIE, AXDURBUIE GETHRAE, W3R 2 fra. Hrp, R?
A AdjustedR*MI S BB P RE, BUEN 0-1 Z 18], 1M AdjustedR? 5 LB A SR, BE REXS Hh FEANAL
(] YRR f P REEAT VP44, OLS B ) AdjustedR2/MNT 0.01, tHEE BEIZAS A AL DAARRR IR A% &
1%8HEAAL, AT WAZ R REZ%E . Koemker(BP)fIl Jarque-Bera [f] P {H¥ KT 0.01, FoniZA Af
Geita LIS EE . GWR B AT DU A b il B BMIE B IR (AR AE , 40135 3 78 - GWR BB 1) AdjustedR?
294 0.59, FLMERERAZ B2 59%MEHE . GWR B L& RORAERT 0.5 MIfEHL R RILH 6, T
OLS #MRNIFEL] 0.01 FITEH NIAS] T B R ME, XM GWR BRI BE S ot Hiik K A2 B MR A 8 2
A] AR ELR 2R
Table 2. OLS model output parameters
2. OLS 2B S

R? AdjustedR? Koemker(BP)-P ‘ Jarque-Bera-P
0.007 924 0.007 090 04.1717 | 97724113

Table 3. GWR model output parameters
7 3. GWR REUMH S H

R? AdjustedR? AIC Sigma Residual Squares
0.592 0.585 67 3 347.169 168 0.319 156 81 596.432 5877

3.4. BMI ¥ {E= M 5 h

3.4.1. GWR i 4R
MR IAUR T 25 Ban i 2 B, HhERINAUR T A e A T E R ML T EFEERMER .. o RIS E
RS B AEAN A 2= (B4 B X BMI BUE P AR E AN, RS S B0 REE S 0] B A I B K2
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Figure 2. BMI true value, predicted value, residual, intercept, local R*2, standard deviation
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3.4.2. EXWEREERY
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R RS F AR A A ELHR R AL, SUARBILAE & R R AE B AR IR/ e S 2R el A SR B A
T8 R PR A B R AR B ) SR R I AR s A, B AURIOR AR . RARIRI, [ R LR
K RAFIHEHRBOELL 003, [ 3 A RAR R A R BT K, R 4 NERREHRB SR
B 3 Ca) A R IR ik 55 B0 XS 2 1) [ U1 28 S0 A A T e BBl P PR 22 1) 931, 8 B A T A o8 R R o 3 [
[ 5 R O A, T[] R O T DX AR AR T A T et X R8s DR L B X 78 T F T BRtR X
e B3 (D) REET AR R RS EETAREGEX S EREEET A EER S, maalis
X o DRI AAR T A PRI e 55 Bt g 2 P 1] U 2 505 5 A i 28 Bl [ A R BT R 7T 1B 3 (b) R SEE
[ U 28 B ) 2 18] A1, KPR 23 DX 1] A R B0y A, T AE B AR T AL B I A R BOY B IR, S X
0 BR AR TR R AP R X DL B P T BO I . B3 (o) W NSRRI S H R, Nig R
feda T NSRRI, R, W, fEIL, BOESEMRL @M T E S & AR . 5
SRMLITAILE, NGRS ENIEE . M RCREGE, RS 1bEa G dmiets, AMITRES/E Nt
® bzahEnd, SFEREEHFERECD, ATTHIN SRS R, BMI$REUHER BT R T NG
R ZASEANE R, ARisshEE T gea MR, AR AT S s Bk, H4&FE BMI
fTter. B3 (o) MBS A RBE, Hrh R X BH RECYIE, (H2 REUEART 0.00001, X
BMI HU{E AIEE M+ 73 /N
Figure 3.  Inverse distance weighted results of each influencing factor
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Table 4. Regression coefficients of various factors
4. EYMEREFREE
FHME RKME R/ME briE
IN=EUNT] 0.000 030 0.000 259 -0.000 168 0.000 087
YNIT| -0.000 852 0.002 514 -0.007 226 0.001 524
S5 EE -0.000 004 0.000 078 -0.000 095 0.000 021
BARRSS 0.000 000 0.000 003 -0.000 016 0.000 002
Ni&HhR -0.041 316 0.525 837 -0.938 320 0.266 583
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