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1. INTRODUCTION

v/




90% of the population lives
in areas that exceed the
patterns established by
WHO

WHO, 2016

e Increase of deaths and
hospitalizations

The greatest environmental
risk to human health

 Respiratory diseases
~ UNEA, 2017 COHEN et al., 2017; HEI, IHME, 2019
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AIR POLLUTION - THE SILENT KILLER

Air pollution is a major environmental risk to
health. By reducing air pollution levels, countries
can reduce:

Every year, around

7 MILLION
DEATHS

are due to exposure
from both outdoor
and household air
pollution.

REGIONAL ESTIMATES ACCORDING
TO WHO REGIONAL GROUPINGS: Over 2 million

in South-East Asia Region

555 L L4 Over 2 million

in Western Pacific Region

Nearly 1 million

in Africa Region

About 500 000

deaths in Eastern Mediterranean Region

About 500 000

deaths in European Region

More than 300 000
in the Region of the Americas

) World Health
> Organization
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EXPOsure
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THE STATE OF SANTA CATARINA

Most number of vehicles per inhabitants in 2071/.
The 4th state with the most number of industries in 2018.

Considerables emissions by wildfires when compared to
pPrevious years.

There are few studies in the state.

Source: LCQAr file

Source: LCQAr file

Source: (CNI,2020:CNT,2020,TEIXEIRA,2020)



This  study aimed in
assessing the association
between atmospheric
emissions, hospitalizations
by respiratory diseases and

the role of socioeconomic

status in the State of Santa
Catarina.




2. METHODOLOGY
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Source Pollutants Year Data Source
. . Vehicular Emission CO, NOx e MP 2017 LCQAr, 2020
Air Pollution _ o
Wildfires Emissions CO, NOx e MP2.5 2017 LCQAr, 2021
Number of industries  Industrial Segments 2017 IBGE, 2020
Gross Domestic Product (GDP) per capita 2017 IBGE, 2017
Socioeconomic Index Municipal Human Development Index (M - HDI) 2010  PNUD;IPEA; FIP, 2013
Gini Coefficient 2010 PNUD;IPEA; FIP, 2013
Age
14 = hild ; 2017 DATASUS, 2017
Health ICD - Chapter X years (children); !
15<years<59 (adults); 2017 DATASUS, 2017
B60<years (elderly). 2017 DATASUS, 2017




Data
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Source Pollutants Year Data Source
. . Vehicular Emission CO, NOx e MP 2017 LCQAr, 2020
Air Pollution
Wildfires Emissions CO, NOx e MP2.5 2017 LCQAr, 2021
Number of industries  Industrial Segments 2017 IBGE, 2020
— M - HDI Levels -
- NI 0-0499 77
FIP, 2013
Low 0.500 - 0.599
—— Medium 0.600 - 0.699
0.700 - 0.799 2017
, 2017
0.800 - 1.000

L2017
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Age
14 = hild ; 2017 DATASUS, 2017
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Statistical Analysis

e Bivariate Analysis

Vehicular Emissions -
Wildfires Emissions * Hospitalization by

, , Respiratory Disease
Number of industries .
GDP per capita Q/
M-HDI
Ginl coefficient

e 14 Z=years (children);
e 15<years<59 (adults);
e 60<years (elderly).

e Analysis using aggregated
data in Santa Catarina
e Analysis by M-HDI groups
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Statistical Analysis

e Bivariate Analysis - Correlations

Parametric Method - Pearson

n _ _ # is the number of pairs xy,
S izl(Ii —X)(vi = ¥) xi and yi are the data values for each position,
XY (n — 1)s, Sy X and ¥ are the media of each sample, and
Sy and s, are the univariate standard deviations.

Non Parametric Method - Spearman

n 2
6 E i—1 di d; is the rank difference between two variables, and
- n(nz —1) # is the sample size
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Statistical Analysis

e Hypothesis Test

Mann - Whitney

ny(ny +1)
U= mmnz + 2 ! n, and n, are the samples 1 and 2 sizes, and
5
no(n, + 1) R, and R, are the sums of the ranks of samples 1 and 2.
UE — nlnz —l_ 2 — RE
‘U _ _"1;2 S=nl+n2

7 =

R 15 the number of tied values, and

(st (572 -z i)
S(s—-1)/"\v 12 i=1 12 t; 1s the number of occurrences of the i-th tied value




3. RESULTS AN

DISCUSSION




SANTA CATARINA

(a) Spearman method; (b) Pearson method

VCO  VNOx  VMP wco  wNox  VPMyo GDP MHDI  GINI RHC RHA RHE f""‘)
VCO x 0.087 0.09 0.081 0026 | 0232 0157 0135 -
VNOx E 0.119 0.12 0.112 0.386 0025  -0177  -0.115 -0.08 — 08
VMP 0.141 0.142 0.135 0.354 0.034 -0.16 -0.103  -0.065 — 06
WCO — 0.156 0.151 0.166 0353 0219 0.021 0.079 0.127 — 9
WNOx E 0351 0215 0.023 0.082 0.129 — |
WPM, 0123  -0.044  -0.359 0.23 0.025 0.075 0123 || |*
IND 0.195 0.133 0226 0128 0127 || Ao
GDP 0029  0.348 0027  -008  -0.15 0122 4| |
MHDI -0.284 -0.132 -0.19 0201 -0.207 —
GINI (- 0.052 0.047 0.057 0.12 0.117 0131  -0.146  -0.033  -0.116 0.092
RHC - 0209 0164  -0.147  0.006 0.004 0.009  -0.185  -0.105  -0.168  0.065
RHA - -0.182  -0.139 0123  0.017 0.019 0.01 0.118  -0.151 0.17 -0.016 E
RHE - -0.15 0091 0069 0051 0.051 0044 0106 0127 0186 0042 E
(b)

Bold values represent statistical significance at the p<0.05 level

VCO - CO by vehicular emission; VNOx - NOx by vehicular emissions; VPM - PM by vehicular emissions; WCO - CO by wildfire
emissions; WNOXx - NOx by wildfire emissions; WPM2.5 - PM2.5 by wildfire emissions; IND - number of industries; GDP - Gross
Domestic Product per capita; MHDI - Municipal Human Development Index; GINI - Gini Coefficient; RHC - Respiratory
hospitalizations in children; RHA - Respiratory hospitalization in adults; RHE - Respiratory hospitalization in elderly



SANTA CATARINA

(a) Spearman method; (b) Pearson method

VcO  VNOx VMP  wco  wNox  VWPM,o o nop GDP  MHDI  GINI RHE fa)
VCO x 0.087 0.09 0.081 0.026 @
VNOx 0.119 0.12 0.112 038  0.025 008 — [ O®
VMP 0141 0142  0.135 0354 0034 0103 -0.065 — [
WCO - 0156 0151  0.166 0.133  -0045 0353 0219 0021 0079 0127 + |
WNOx E 0.136  -0046 0351 0215 0023 0082  0.129 — |
WPM, | 0.123  -0044  -0359  0.23 0025 0075  0a23 4| |-
IND 0.195 0.133 @ -0.128 E 1o
GDP -0.029 0027 0086 015 0422 4| |
MHDI -0.284 0132 019 0200 0207
GINT |- 0.052 0047  0.057 0.12 0117 0131 0146  -0033  -0.116 0.092
RHC - -0209  -0.164  -0.147 0006 0004 0009  -0.18  -0.105  -0.168  0.065
RHA |- -0.182  -0.130  -0.123 0017  0.019 0.01 0118  -0151  -017  -0.016 E
RHE - 0.15 0091 0069 0051 00l 0044 0106 0127 0185 0042 E
(b)

Bold values represent statistical significance at the p<0.05 level

VCO - CO by vehicular emission; VNOx - NOx by vehicular emissions; VPM - PM by vehicular emissions; WCO - CO by wildfire
emissions; WNOXx - NOx by wildfire emissions; WPM2.5 - PM2.5 by wildfire emissions; IND - number of industries; GDP - Gross
Domestic Product per capita; MHDI - Municipal Human Development Index; GINI - Gini Coefficient; RHC - Respiratory
hospitalizations in children; RHA - Respiratory hospitalization in adults; RHE - Respiratory hospitalization in elderly



SANTA CATARINA

(a) Spearman method; (b) Pearson method

VCO

VNOx

WCO

0.156

WNOx

WPM _
25

GDP

MHDI

GINI = 0.052

RHC ~ -0.209

RHA — -0.182

RHE — -0.156

VNOx

.

0.151

0.047

-0.164

-0.139

-0.091
I

VMP

0.166

0.057

-0.147

-0.123

-0.069

wco  wNox  V"PM,o o o GDP  MHDI  GINI
0.087 0.09 0.081 0.026
0.119 0.12 0.112 038 0025
0141 0142  0.135 0354 0034
0133  -0045  -0353 0219
N 0136  -0046  -0.351 0215
0123  -0044  -035 023
0.195 0.133
002 0348 -0.027
-0.284 0.132
0.12 0117 0131  -0.146  -0033  -0.116
0.006 0004 0009  -0.185  -0.105  -0.168  0.065
0017 0019 0.01 0418  -0151  -017  -0.016
0051 0051 0044  -0106 -0127  -0.18 0

I
(b)

Bold values represent statistical significance at the p<0.05 level
VCO - CO by vehicular emission; VNOx - NOx by vehicular emissions; VPM - PM by vehicular emissions; WCO - CO by wildfire
emissions; WNOXx - NOx by wildfire emissions; WPM2.5 - PM2.5 by wildfire emissions; IND - number of industries; GDP - Gross
Domestic Product per capita; MHDI - Municipal Human Development Index; GINI - Gini Coefficient; RHC - Respiratory
hospitalizations in children; RHA - Respiratory hospitalization in adults; RHE - Respiratory hospitalization in elderly

RHE (a)
| ].
10.135
-0.08 — 08
0103 -0.065 — .
0.021 0079 0127 —
04
0.023 0082 0129 —
0.2
0.025 0075 0123 —
0226  -0.128 E 0
008  -0.15  -0.122
-0.2
019 0200 -0.207
-0.4
0.092  -0018 0039 —
-0.6
-0.8

Vulnerability



SANTA CATARINA

(a) Spearman method; (b) Pearson method

WCO

WNOx

WPM _
25
GDP
MHDI

GINI

RHE

(b)

VCO

0.156

0.052

-0.209

-0.182

-0.156
I

VNOx

0.151

0.047

-0.164

-0.139

-0.091
I

VMP

0.166

0.057

-0.147

-0.123

-0.069

wco  wNox WPM, |
0.087 0.09 0.081
0.119 0.12 0.112
0141 0142  0.135

0.12

0.006

0.017

0.051

-

0.117
0.004
0.019

0.051

0.195

-0.029

-0.284

0.131

0.009

0.01

IND

0.123

0.348

-0.146

-0.185

-0.118

-0.106

GDP

/639

-0.044

-0.033

-0.105

-0.151

-0.127

MHDI

-0.359

-0.116

-0.168

-0.17

-0.186

GINI RHE
0.025 0.08 —
0.034 0.103  -0.065 —
0.219 0.021 0.079 0.127 —
0.215 0.023 0.082 0.120 —
0.23 0.025 0.075 0.123 —
0.133 @ 0.128 E
0.027  -0.086 0.15 0122
0.132 -0.19 0201 0207 —
0092  -0.018 0.039 —
0.065
0.016
0.

Bold values represent statistical significance at the p<0.05 level
VCO - CO by vehicular emission; VNOx - NOx by vehicular emissions; VPM - PM by vehicular emissions; WCO - CO by wildfire
emissions; WNOXx - NOx by wildfire emissions; WPM2.5 - PM2.5 by wildfire emissions; IND - number of industries; GDP - Gross
Domestic Product per capita; MHDI - Municipal Human Development Index; GINI - Gini Coefficient; RHC - Respiratory
hospitalizations in children; RHA - Respiratory hospitalization in adults; RHE - Respiratory hospitalization in elderly

(a)
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SANTA CATARINA

(a) Spearman method; (b) Pearson method

VCcO  VNOox  VMP  wco  wnox WM, nop GDP  MHDI  GINI RHC RHA RHE fa)
VCO x 0.087 0.09 0.081 0026 0232 0157 0135 —

VNOx E 0.119 0.12 0.112 038 0025  -0177  -0.115  -0.08 — [
VMP 0141 0142  0.135 0354 0034 016  -0.103  -0.065 — MM .
WCO - 0.156 0151  0.166 0353 0219 0021 0079 g

WNOx E 0351 0215 0023 0082 |

WPM, 0.123 -0.044  -0.359 0.23 0.025 0.075 1%
IND 0.195 0133 0226 0128 0127 4| Ao
GDP 0020 0348 0027 -0086 015 0422 4| |

MHDI -0.284 0132 019 0201 0207
GINT - 0052 0047 0057 0.12 0117 0131  -0.146  -0.033  -0.116
RHC - 0209  -0.164  -0.147 0006 0004 0009  -0.185  -0105  -0.168  0.065
RHA - -0.182 0139 0123 0017 0019 0.01 0118 0151 017  -0.016
RHE - 015  -0091 0060 0051 0051 004 0106 0127 018 0042 E

(b)

Bold values represent statistical significance at the p<0.05 level

VCO - CO by vehicular emission; VNOx - NOx by vehicular emissions; VPM - PM by vehicular emissions; WCO - CO by wildfire
emissions; WNOXx - NOx by wildfire emissions; WPM2.5 - PM2.5 by wildfire emissions; IND - number of industries; GDP - Gross
Domestic Product per capita; MHDI - Municipal Human Development Index; GINI - Gini Coefficient; RHC - Respiratory
hospitalizations in children; RHA - Respiratory hospitalization in adults; RHE - Respiratory hospitalization in elderly



SANTA CATARINA

(a) Spearman method; (b) Pearson method

wco  wnox  WPMyo o GDP  MHDI  GINI RHC RHA RHE fa)
0.087 0.09 0.081 0026 0232 0157  -0.135
0.119 0.12 0.112 038 0025  -0177  -0.115  -003 — [ OS
0141 0142 0135 0354 0034  -016  -0103  -0065 — M .
WCO - 0.156 0151  0.166 0353 0219 o0 00w 0127 - [
WNOx E 0351 0215 0023 0082 0129 — |
WPM, . 0123  -0044  -0359 023 0025 0075 0123 4| |-
IND 0.195 0133 0226 0128  -0.127 — | o
GDP -0.029 20027  -0.086 @ |
MHDI -0.284 -0.132 @ -0.201 @
GINT - 0052 0047 0057 0.12 0.117 0131  -0.146  -0033  -0.116 0.092  -0018 0039
RFC - 0209  -0.164  -0.147 0006 0004 0009  -0.185  -0.105  -0.168  0.065
RHA - -0.182  -0.139  -0.123 0017  0.019 0.01 0118 0151 017  -0016 E
RHE - 0156 0091 0069 005l 005 004 0106 0127 018 004 E
(b)

Bold values represent statistical significance at the p<0.05 level

VCO - CO by vehicular emission; VNOx - NOx by vehicular emissions; VPM - PM by vehicular emissions; WCO - CO by wildfire
emissions; WNOXx - NOx by wildfire emissions; WPM2.5 - PM2.5 by wildfire emissions; IND - number of industries; GDP - Gross
Domestic Product per capita; MHDI - Municipal Human Development Index; GINI - Gini Coefficient; RHC - Respiratory
hospitalizations in children; RHA - Respiratory hospitalization in adults; RHE - Respiratory hospitalization in elderly



Hypothesis Test

(a) 14 >years (children); (b) 15<years<59 (adults); (c) 60<years (elderly).
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M-HDI VERY HIGH

(a) Spearman method; (b) Pearson method

VMP WCO WNOx WWPMH IND GDP MHDI GINI RHC RHA RHE

I I I |
-0.136 0.388 -0.361 -0.2

-0.362 -0.362 -0.362 -0.027 -0.091 -0.118

-0.286 -0.286 -0.286 -0.045 -0.237 -0.118

WCO -0.201

0.324

0.244
WNOx 0201  0.244
WPM, -0.201 0.244 1%
IND 0229  -0234  -0231 0.288 - 10
GDP - 027  -0.159 0.164 0.174 | s
MHDI - 0.197  -0.125 -0.142
GINI -0.037  -0.027 -0.04 0.125
RHC - -0.315  -0.141 -0.1 0.083 0282
RHA
o [ o S
(b)

Bold values represent statistical significance at the p<0.05 level

VCO - CO by vehicular emission; VNOx - NOx by vehicular emissions; VPM - PM by vehicular emissions; WCO - CO by wildfire
emissions; WNOXx - NOx by wildfire emissions; WPM2.5 - PM2.5 by wildfire emissions; IND - number of industries; GDP - Gross
Domestic Product per capita; MHDI - Municipal Human Development Index; GINI - Gini Coefficient; RHC - Respiratory
hospitalizations in children; RHA - Respiratory hospitalization in adults; RHE - Respiratory hospitalization in elderly



M-HDI VERY HIGH

(a) Spearman method; (b) Pearson method

VcO  VNOx VMP  wco  wNox VMo o GDP  MHDI  GINI RHC RHA RHE
VCO x 013 0388 0361 02
VNOx 0362 -0362 0362 0027 -0.091 0.118
VMP 028  -028  -0.286 0045  -0237 0118
WCO 20201 0.324

0.244
WNOx -0.201 0.244
<02
WPM, | -0.201 0.244
IND 0229 0234  -0.231 0.288 - 40
GDP 0.164 0.174
7 -0.2
MHDI (- 0.197 -0.125  -0213 -0.142
GINI -0.037  -0.027 -0.04 0.125
RHC -0.083 0.282
RHA
(b)

Bold values represent statistical significance at the p<0.05 level

VCO - CO by vehicular emission; VNOx - NOx by vehicular emissions; VPM - PM by vehicular emissions; WCO - CO by wildfire
emissions; WNOXx - NOx by wildfire emissions; WPM2.5 - PM2.5 by wildfire emissions; IND - number of industries; GDP - Gross
Domestic Product per capita; MHDI - Municipal Human Development Index; GINI - Gini Coefficient; RHC - Respiratory
hospitalizations in children; RHA - Respiratory hospitalization in adults; RHE - Respiratory hospitalization in elderly



M-HDI VERY HIGH

(a) Spearman method; (b) Pearson method

VMP wco  wNox VWPMo o mp GDP MHDI GINI RHC RHA RHE

I I [ I
-0.136 0.388 -0.361 -0.2

-0.362 -0.362 -0.362 -0.027 -0.091 -0.118

-0.286 -0.286 -0.286 -0.045 -0.237 -0.118

WCO -0.201 0.324

0.244
WNOx 0201 0244
402
WPM, | 0201 0244
IND 0229 -0234  -0231 0.288 - 1o
GDP 0.164 0.174
= -0.2

MHDI ~ 0.197 -0.125 -0.213 -0.142

GINI -0.037 -0.027 -0.04 0.125

RHC -0.083 0.282

RHA

RHE

(b)

S

Bold values represent statistical significance at the p<0.05 level

VCO - CO by vehicular emission; VNOx - NOx by vehicular emissions; VPM - PM by vehicular emissions; WCO - CO by wildfire
emissions; WNOXx - NOx by wildfire emissions; WPM2.5 - PM2.5 by wildfire emissions; IND - number of industries; GDP - Gross
Domestic Product per capita; MHDI - Municipal Human Development Index; GINI - Gini Coefficient; RHC - Respiratory
hospitalizations in children; RHA - Respiratory hospitalization in adults; RHE - Respiratory hospitalization in elderly



M-HDI HIGH

(a) Spearman method; (b) Pearson method

VCO ~ VNOx VMP  wco  wNox "PMyo mNp GDP MHDI GINI RHC  RHA  RHE 1(a)
0194 0196  0.188 0303 036 0049 0257 019 0188 -
0228 0228 0222 0394 0278 0054 0192 0149  0.133 —| %
0245 0244 024 0253 0062 0174  -0.131  -0.113 — M.
: 012 0125  -0012 0018  0.082 —
04
WNOx E 0121 012  -0006 0026  0.087 —
402
WPM, 0115 0135  -0012 0008  0.077 —
IND 0342 0346 0328 0305 0368  -0097 0225 017  -0.186 - | o0
GDP - 0297 0377 038 0056 0055 0063 0262 0314 0011 0121 0144 0162 | |
MHDI - 0383 0288 0262  -0006  -001  0.001 - 0.283 0051 0163  -0.164 022 —
GINI |- 0.081 0.09 0.1 0036 0034 0043  -0.088  -0019  0.052 0.049  -0029  0.058 —
RHC |- 0232 018 0164  -0031  -0023  -003 017 0141 0154  0.007
RHA |- 0219 0174  0.157 0066  -0.054  -0083  -0.156 0159 0177  -0.006 E ‘
RHE|- 0167 0119 -009 0033 0021 0045 013 0169 0188 0078 H
(b)

Bold values represent statistical significance at the p<0.05 level

VCO - CO by vehicular emission; VNOx - NOx by vehicular emissions; VPM - PM by vehicular emissions; WCO - CO by wildfire
emissions; WNOXx - NOx by wildfire emissions; WPM2.5 - PM2.5 by wildfire emissions; IND - number of industries; GDP - Gross
Domestic Product per capita; MHDI - Municipal Human Development Index; GINI - Gini Coefficient; RHC - Respiratory
hospitalizations in children; RHA - Respiratory hospitalization in adults; RHE - Respiratory hospitalization in elderly



M-HDI HIGH

(a) Spearman method; (b) Pearson method

vco  VNOox  VMP  wco  wNox  VPM,o o GDP  MHDI  GINI fa)
0194 0196  0.188 0.303 036 0.049
0228 0228 0222 0394 0278 0054 08
0245 0244 0.24 0253  0.062 0131 -0.113 — .
-0.12 0.125  -0012 0018  0.08
04
WNOx 0121 0122 -0006 0026 0087 —
40.2
WPM, -0.115 0.135 -0.012 0.008 0.077 —
0368  -0.097 @5 0.17 @ 4o
GDP — 0297 0377 038 0056 0055 0063 0262 0314 0011 0121 014 0162 | | .
MHDI - 0383 0288 0262  -0.006  -0.01 0.001 - 0.283 0051 0163  -0.164 = -022
GINI I 0.081 0.09 0.1 0.036 0034 0043  -0088  -0019 0052 0.049 0029 0058 —
RHC - -0232  -0.18  -0.164  -0031  -0023  -003  -0.17  -0.141  -0.154 0007
RHA — 0219  -0.174  -0.157  -0066  -0054  -0.083  -0.156  -0.159  -0.177  -0.006 N ‘
RHE - 0.067 0119 009 002 0021 0045 0133 0169 0188 0078 “
(b)

Bold values represent statistical significance at the p<0.05 level

VCO - CO by vehicular emission; VNOx - NOx by vehicular emissions; VPM - PM by vehicular emissions; WCO - CO by wildfire
emissions; WNOXx - NOx by wildfire emissions; WPM2.5 - PM2.5 by wildfire emissions; IND - number of industries; GDP - Gross
Domestic Product per capita; MHDI - Municipal Human Development Index; GINI - Gini Coefficient; RHC - Respiratory
hospitalizations in children; RHA - Respiratory hospitalization in adults; RHE - Respiratory hospitalization in elderly



M-HDI HIGH

(a) Spearman method; (b) Pearson method
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Bold values represent statistical significance at the p<0.05 level
VCO - CO by vehicular emission; VNOx - NOx by vehicular emissions; VPM - PM by vehicular emissions; WCO - CO by wildfire
emissions; WNOXx - NOx by wildfire emissions; WPM2.5 - PM2.5 by wildfire emissions; IND - number of industries; GDP - Gross
Domestic Product per capita; MHDI - Municipal Human Development Index; GINI - Gini Coefficient; RHC - Respiratory
hospitalizations in children; RHA - Respiratory hospitalization in adults; RHE - Respiratory hospitalization in elderly
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M-HDI MEDIUM

(a) Spearman method; (b) Pearson method
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Bold values represent statistical significance at the p<0.05 level

VCO - CO by vehicular emission; VNOx - NOx by vehicular emissions; VPM - PM by vehicular emissions; WCO - CO by wildfire
emissions; WNOXx - NOx by wildfire emissions; WPM2.5 - PM2.5 by wildfire emissions; IND - number of industries; GDP - Gross
Domestic Product per capita; MHDI - Municipal Human Development Index; GINI - Gini Coefficient; RHC - Respiratory
hospitalizations in children; RHA - Respiratory hospitalization in adults; RHE - Respiratory hospitalization in elderly



M-HDI MEDIUM

(a) Spearman method; (b) Pearson method
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Bold values represent statistical significance at the p<0.05 level

VCO - CO by vehicular emission; VNOx - NOx by vehicular emissions; VPM - PM by vehicular emissions; WCO - CO by wildfire
emissions; WNOXx - NOx by wildfire emissions; WPM2.5 - PM2.5 by wildfire emissions; IND - number of industries; GDP - Gross
Domestic Product per capita; MHDI - Municipal Human Development Index; GINI - Gini Coefficient; RHC - Respiratory
hospitalizations in children; RHA - Respiratory hospitalization in adults; RHE - Respiratory hospitalization in elderly
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(a) Spearman method; (b) Pearson method
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Bold values represent statistical significance at the p<0.05 level

VCO - CO by vehicular emission; VNOx - NOx by vehicular emissions; VPM - PM by vehicular emissions; WCO - CO by wildfire
emissions; WNOXx - NOx by wildfire emissions; WPM2.5 - PM2.5 by wildfire emissions; IND - number of industries; GDP - Gross
Domestic Product per capita; MHDI - Municipal Human Development Index; GINI - Gini Coefficient; RHC - Respiratory
hospitalizations in children; RHA - Respiratory hospitalization in adults; RHE - Respiratory hospitalization in elderly
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e \When fully evaluated, vehicle emissions and number of industries
did not show that they could affect hospitalizations. Only
emissions from fires possibly impacted the elderly age group.

e The results also indicate that municipalities with lower GDP per
capita and M-HDI may have the highest number of admissions for
respiratory diseases.

e The air pollution, caused by vehicular emissions and the number
of industries, may have affected those municipalities that have
the lowest M-HDI index for the year 2071/.

e The population of municipalities with the Very High M-HDI may
have presented a limit in relation to their adaptive capacity.
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e Greater attention from decision makers Is recommended,
especially for municipalities that have a Medium M-HDI.

e More studies are needed to clearly understand the limitations of
Santa Catarina's municipalities in adapting to air pollution.

e Finally, the importance of understanding the totalized effect of
pollution Is mentioned, as well as more robusted methods that
should be performed in future research.
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