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Impact of green space exposure on adverse treatment outcomes
among newly treated pulmonary tuberculosis
patients, Suzhou, 2014 —-2021
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Abstract . Objective To investigate the impact of green space exposure on adverse treatment outcomes among newly diagnosed
pulmonary tuberculosis patients in Suzhou. Methods  Data from 18 502 newly treated pulmonary TB patients in Suzhou
between January 1, 2014 and December 31, 2021 were collected. Green space exposure was quantified using the Normalized
Difference Vegetation Index ( NDVI) within 250 — meter and 500 — meter buffer zones around residential addresses. Cox
proportional hazards regression models were applied to assess associations between green space exposure and adverse outcomes,
adjusting for individual — and environmental — level covariates. Results ~ Among patients residing in high nighttime light
(NTL) intensity areas, those in the highest quartiles ( Q4 and Q5) of green space exposure within the 250 — meter buffer
exhibited significantly lower risks of adverse outcomes after covariate adjustment, with hazard ratios ( HRs) of 0. 692 (95% CI .
0.487 —0.984) and 0.353 (95% CI. 0.183 - 0.683), respectively. In the 500 — meter buffer, stronger protective effects
were observed, with HRs of 0. 587 (95% CI; 0.396 —0.869) for Q4 and 0. 212 (95% CI . 0. 078 —0. 582) for Q5. Wald tests
for linear trends confirmed a dose — response relationship (P,.., <0.05). Subgroup analyses revealed greater benefits of green
space exposure for females, younger patients, indoor workers, urban residents, and clinically diagnosed cases. Conclusion
Increased green space exposure is associated with reduced risks of adverse treatment outcomes among newly diagnosed PTB
patients in high — NTL areas, underscoring its potential public health significance in tuberculosis management.
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Table 1 General demographic characteristics of newly treated pulmonary tuberculosis patients

500 m Z& WX N NDVI %252

i IR (9 251) R (9 251) it P
P [ n(% ) ] 4.658 0.031
Lk 2 804(30.3) 2 670(28.9)
B 6447(69.7) 6581(71.1)
IR (%) [n(%) ] 115.770 <0.001
<65 7 582(82.0) 6 983(75.5)
=65 1669(18.0) 2268(24.5)
TAEREE[n(% ) ] 137.007 <0.001
=W 5084(55.0) 4288(46.4)
#4h 4167(45.0) 4963(53.6)
a0 (%) ] 392.984 <0.001
BT 5890(63.7) 4553(49.2)
£ehf 3361(36.3) 4 698(50.8)
BEKIE (%) ] 0.668 0.414
B sl 9 148(98.9) 9 136(98.8)
F3h 103(1.1) 115(1.2)
ZWEER (%) ] 0.655 0.418
I PR32 Wi 481 4.835(52.3) 4780(51.7)
Wi B 4 416(47.7) 4 471(48.3)
BRI [ n (%) ] 9.299 0.002
I 8 953(96.8) 9 022(97.5)
H 298(3.2) 229(2.5)
PM, 5 (pg/m*) [ M(IQR) ] 42.0(17.8) 42.0(17.2) 1.031 0.303
T [ M(IQR) ] 5.552(2.234) 4.461(2.587) 51.368 <0.001
NTL[ M(IQR) ] 29.690(20.035) 16.548(24.015) 44.081 <0.001

TR X6 G K L 17 30 1) J A3 s J8 1T 250 mo A1 R P IX PN B A b R R UK O AE 45 LA AR T 250 m
500 m%Zg 1 [X. N S5 Hb 2% 85 43N ] () 2 AR AE O, DL W&o BEAN, A SR 7 A 45 5 2. 7R, 250 m 2% it X T
2, 7£250 m F1500 m X N, NDVI (F3{E 4 500 m ZZop X35 [ N NDVI 535 #§ % & NTL 2 5] 2
B2h 0.297 F10.305, w47 £ A0 PO o007 X [8] 40k BRAUKEEE
0.284(IQR =0.115) 1 0.292 (IQR =0.105) ;500 m

R2 LG XTI k] 23 B9 NDVI it
Table 2  Distribution of NDVI by buffer zones and quintiles

BR ML AR R % FIME ik P 2oz [ B /ME fIN!
250 m ZE X
Q1 3695 0.185 0.193 0.035 -0.085 0.218
Q2 3706 0.241 0.242 0.021 0.218 0.263
Q3 3700 0.284 0.284 0.020 0.263 0.305
o2} 3701 0.333 0.332 0.028 0.306 0.365
Qs 3700 0.440 0.422 0.086 0.365 0.766
Q1-0Q5 18 502 0.297 0.284 0.115 -0.086 0.766
500 m ZE X
01 3701 0.202 0.210 0.033 -0.098 0.234
Q2 3707 0.252 0.252 0.019 0.234 0.270

Q3 3693 0.290 0.292 0.018 0.270 0.309
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LR R % FIE %k P9 535z ] B /ME RMH
04 3701 0.334 0.332 0.028 0.310 0.368
Q5 3700 0.444 0.427 0.091 0.368 0.769
01 -0Q5 18 502 0.305 0.292 0. 105 -0.099 0.769
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Table 3 Cox regression analysis of the effect of PM, 5 exposure on adverse treatment outcomes in newly diagnosed pulmonary tuberculosis

patients, stratified by green space exposure groups and adjusted for other relevant exposures

NDVI TR EIAT6(9 246)
Fi#— HR {H.(95% CI) HEF . HR {H(95% CI) FERI = HR {1(95% CI)
250 m
Q1 1.000 1.000 1.000
02 0.979(0.714 ~1.343) 0.982(0.716 ~1.348) 0.976(0.711 ~1.340)
Q03 1.020(0.748 ~1.391) 1.024(0.751 ~1.396) 0.999(0.731 ~1.365)
04 1.081(0.797 ~1.465) 1.085(0.800 ~1.472) 1.036(0.759 ~1.415)
Q5 1.185(0.901 ~1.560) 1.190(0.904 ~1.566) 1.095(0.813 ~1.474)
Wald 0.101 0.097 0.422
500 m
Q1 1.000 1.000 1.000
02 0.959(0.672 ~1.369) 0.963(0.675 ~1.374) 0.963(0.675 ~1.374)
Q03 1.147(0.820 ~1.605) 1.152(0.823 ~1.612) 1.143(0.816 ~1.601)
04 1.202(0.879 ~1.645) 1.208(0.882 ~1.654) 1.186(0.862 ~1.633)
Q5 1.396(1.048 ~1.860) 1.403(1.053 ~1.870) 1.353(0.991 ~1.847)
Wald 0.003 0.002 0.019
NDVI ERAIKTG(9 246)
Wi — HRAH(95% CI) i~ HR {H(95% CI) R = HR {#(95% CI)
250 m
Q1 1.000 1.000 1.000
02 0.966(0.710 ~1.312) 0.959(0.706 ~1.303) 0.957(0.705 ~1.301)
Q3 0.856(0.615 ~1.191) 0.850(0.611 ~1.182) 0.845(0.607 ~1.176)
04 0.712(0.504 ~1.006) 0.709(0.502 ~1.003) 0.692(0.487 ~0.984)
Q5 0.367(0.191 ~0.706) 0.363(0.188 ~0.699) 0.353(0.183 ~0.683)
Wald 0.001 0.001 0.001
500 m
Q1 1.000 1.000 1.000
02 0.907(0.672 ~1.226) 0.907(0.671 ~1.226) 0.904(0.669 ~1.222)
Q3 0.946(0.693 ~1.290) 0.947(0.694 ~1.292) 0.928(0.677 ~1.271)
04 0.600(0.408 ~0.884) 0.602(0.408 ~0.887) 0.587(0.396 ~0.869)
Q5 0.220(0.081 ~0.600) 0.221(0.081 ~0.602) 0.212(0.078 ~0.582)
Wald 0.001 0.001 0.001
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Table 4 Adjusted hazard ratios and confidence intervals for green space exposure in high NTL areas

250 m ZZ X
HR {(95% CI)

500 m ZZ #iX
HR {(95% CI)

A 1%
JERTS 9 247
ezl

Eegdh 2918

F 6 329
()

<65 7911

=65 1336
TAEHE

EN 5965

=4h 3282
JE A b

il 6 872

ekt 2375
LIk

Il A2 Wi 451 4 858

Wiz il 4389
PMZ.S

k%% 5309

R 3938

0.063(0.011 ~0.373)

0.009(0.000 ~0.488)
0.117(0.016 ~0.856)

0.041(0.002 ~0.744)
0.067(0.007 ~0.637)

0.005(0.000 ~0.081)
0.542(0.050 ~5.929)

0.038(0.004 ~0.365)
0.139(0.008 ~2.352)

0.053(0.002 ~1.382)
0.072(0.009 ~0. 606)

0.103(0.010 ~1.079)
0.038(0.002 ~0.598)

0.028(0.003 ~0.237)

0.000(0.000 ~0.042)
0.102(0.010 ~1.056)

0.010(0.000 ~0.363)
0.040(0.003 ~0.561)

0.003(0.000 ~0.074)
0.210(0.012 ~3.759)

0.027(0.002 ~0.406)
0.029(0.001 ~0.924)

0.005(0.000 ~0.277)
0.060(0.005 ~0.758)

0.029(0.002 ~0.485)
0.035(0.001 ~0.965)
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Fig.2 Exposure — response curve for green space exposure and
adverse treatment outcomes in newly treated pulmonary

tuberculosis patients
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