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Abstract: [ Objective | To analyze the relationships of respiratory health in infants with residential environment and
behavioral factors. [ Methods ] By stratified cluster sampling method 1266 infants at 0-3 years of age visiting child care clinics
were recruited in six community health services centers in Shanghai from March 1 to August 31, 2011. A revised questionnaire
based on American Thoracic Society’s Division of Lung Diseases questionnaire was applied to collect information on the infants’
respiratory symptoms, prevalence of diseases, family indoor environment, and other related factors from the participants’ caregivers.
[ Results ] The reported rates of persistent cough, persistent phlegm, wheeze, asthma, bronchitis, and pneumonia respectively were
2.2%, 1.3%, 19.1%, 8.2%, 17.6%, and 12.2%, respectively. After adjusting the confounding factors such as age, gender, residential
area, parents’ education level, family history of respiratory diseases and allergies, premature birth, low birth weight, breastfeeding,
and personal history of early allergy, the residential environment and behavioral factors showed no relationship with persistent cough;
the possibilities of reporting wheeze and pneumonia were greater along with worse living condition categories (OR=1.128, 95%CI:
1.000-1.325; OR=1.240, 95%CI: 1.078-1.426); the possibility of reporting asthma was greater with lower cleaning degree of air
conditioner (OR=1.252, 95%CI: 1.028-1.526); and the more pollutants fuel produced, the less reporting persistent phlegm, asthma,
bronchitis and pneumonia were (OR=0.194, 95%ClI: 0.044-0.855; OR=0.515, 95%CI: 0.279-0.950; OR=0.422, 95%CI: 0.251-0.707;
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OR=0.531, 95%CI: 0.304-0.928). [ Conclusion | Various residential environment and behavioral factors are associated with the

respiratory health of 0-3-year-old infants.
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environment; behavioral factor
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Table 1 Different housing and decoration levels associated with reported rates of infants’ respiratory symptoms or diseases

, L DR BWGR gy W ERAE Wk
EES NI Persistent Persistent Wheeze Asthma Bronchitis Pneumonia
Factor 0 cough phlegm
n % n % n % n %o n % n %
{E5 25 ( Type of house )
¥ ( Single storey house ) 84 3 3.6 3 3.6 25 298 19 226 20 238 16 19.0
55 ( Multi storey house ) 1182 25 2.1 13 1.1 217 184 85 7.2 203 17.2 139 11.8
Ve 0.243* 2.114* 6.596 24.757 2.379 3.877
P 0.622 0.146 0.010 <0.001 0.123 0.049
T H 53] ( Child’s room )
J&( Yes) 385 6 1.6 3 0.8 63 164 28 73 50 13.0 34 8.8
7 (No) 881 22 2.5 13 1.5 179 203 76 8.6 173 19.6 121 13.7
X 1.092 0.558" 2.709 0.651 8.164 5.995
P 0.296 0.455 0.100 0.420 0.004 0.014
1A 53 A% ( Number of persons sharing a room with the child )
<2 867 22 2.5 13 1.5 174 201 71 82 169 195 119 137
=3 14 0 0.0 0 0.0 5 35.7 5 35.7 4 28.6 2 14.3
Ve 0.000 0.000 1.229 9.981 0.259 0.000"
P 1.000 1.000 0.268 0.002 0.611 1.000
JE %A 5 (Odor inside )
s (Yes) 73 4 5.5 3 4.1 18 247 12 164 19 260 16 219
% (No) 1193 24 2.0 13 1.1 224 188 92 7.7 204 17.1 139 11.7
X 2.389" = 1.539 6.948 3.778 6.748
P 0.122 0.060° 0.215 0.008 0.052 0.009
T ALERFTE] ( How many months between decoration and moving in? )
6 LAPY ( Less than 6 months ) 77 4 52 3 39 19 247 9 11.7 13 169 15 19.5
611 DL 1 8R4 ( More than 6 months or not decorated ) 1189 24 20 13 1.1 223 188 95 8.0 210 177 140 118
Ve 2.065" — 1.639 1.312 0.030 3.997
P 0.151 0.068" 0.200 0.252 0.862 0.046
1 AE P BT ES BE ( Wall painting within recent one year )
s ( Yes) 62 2 32 2 32 9 306 10 161 12 194 9 14.5
7 (No) 1204 26 22 14 12 223 185 94 7.8 211 17.5 146 12.1
X 0.013* = 5.605 5416 0.136 0.313
P 0.909 0.183" 0.018 0.020 0.712 0.576
1 AE P S 5 L ( Purchasing new furniture within recent one year )
2 (Yes) 135 2 1.5 1 0.7 36 267 20 148 31 23.0 19 14.1
3 (No) 1131 26 2.3 15 1.3 206 182 84 74 192 170 136 120
Ve 0.090" 0.028" 5.573 8.730 2.979 0.471
P 0.764 0.867 0.018 0.003 0.084 0.492
Bl 7K ( Water leakage in house )
7 ( Yes) 70 3 43 2 29 17 243 8 114 17 243 16 229
7 (No ) 1196 25 2.1 14 12 225 188 96 80 206 172 139 11.6
Ve 0.633" = 1.281 1.015 2.272 7.769
P 0.426 0.220° 0.258 0.314 0.132 0.005

[ T BAESEAREAR #: () Fisher g B 5 %

[ Note ]#: Correction for continuity formula. #: Fisher exact probability.
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Table 2 Different indoor smoking and other activities associated with reported rates of of infants’ respiratory symptoms or diseases

X ; FREEZ % TSR Tt S5k I SRER ifi 5
b[?i,l%r\)r % \jﬁ( Persistent cough  Persistent phlegm Wheeze Asthma Bronchitis Pneumonia
n % n % n % n % n % n %
ALSE SR ZE W HH ( Father smokes indoor )
72 (Yes) 206 8 39 7 34 43 20.9 27 13.1 50 24.3 26 12.6
3 (No) 1060 20 1.9 9 0.8 199 18.8 77 7.3 173 16.3 129 12.2
7 2.323* 7.054* 0.492 7.809 7.514 0.033
P 0.127 0.008 0.483 0.005 0.006 0.856
[} HA R 2 W0 ( Roommate smokes indoor )
J&(Yes) 116 1 0.9 2 1.7 28 24.1 16 13.8 26 224 17 14.7
75 (No ) 1150 27 2.3 14 1.2 214 186 88 7.7 197 171 138 12.0
X 0.498" 0.001* 2.084 5.270 2.027 0.691
P 0.480 0.976 0.149 0.022 0.155 0.406
% NJT W ( Guest smokes indoor )
J2&(Yes) 209 5 24 4 1.9 47 22.5 28 134 47 225 40 19.1
73 (No) 1057 23 22 12 1.1 195 184 76 72 176 16.7 115 10.9
Ve 0.000" 0.339" 1.842 8.916 4.097 11.078
P 1.000 0.561 0.175 0.003 0.043 0.001
{EFIARHL( Use cooking ventilation hood )
2% (Often ) 1062 19 1.8 10 0.9 196 18.5 65 6.1 169 15.9 117 11.0
e A (Seldom or never ) 204 9 4.4 6 2.9 46 225 39 191 54 265 38 186
X 4.297" 3.998" 1.854 38.339 13.143 9.225
P 0.038 0.046 0.173 <0.001 <0.001 0.002
i1 H k2] & ( Use daily chemical products )
J2(Yes) 860 21 24 16 1.9 173 20.1 71 9.0 155 18.0 116 13.5
3 (No) 406 7 1.7 0 0.0 69 17.0 27 6.7 68 16.7 39 9.6
Ve 0.657 7.650 1.738 1.940 0.309 3.869
P 0.418 0.006 0.187 0.164 0.578 0.049
2% R PP E ( Frequent change bed sheets )
7 ( Yes) 424 10 24 6 14 72 17.0 44 10.4 78 18.4 60 14.2
7 (No) 842 18 2.1 10 12 170 20.2 60 7.1 145 17.2 95 11.3
X 0.064 0.117 1.878 3.954 0.268 2.159
P 0.801 0.732 0.171 0.047 0.604 0.142
[E Jw: R HESMEREAR,
[ Note |#: Correction for continuity formula.
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Table 3 Different air-conditioning usage and fuel consumption levels associated with reported rates of infants’ respiratory symptoms or diseases

. RS R i, W iy RER it
BES NI Persistent cough ~ Persistent phlegm Wheeze Asthma Bronchitis Pneumonia
Factor ! n % n % n % n % n % n %

i Ff1725 9 ( Use air-conditioner )

J&(Yes) 1108 26 23 15 14 227 20.5 94 8.5 208  18.8 143 129

7 (No) 158 2 1.3 1 0.6 15 9.5 10 6.3 15 95 12 76

Ve 0.331" 0.143" 10.809 0.851 8.204 3.631

P 0.565 0.705 0.001 0.356 0.004 0.057
[) st e I 2%  Use humidifier )

JZ(Yes) 392 5 13 2 0.5 75 19.1 23 5.9 67 17.1 50 128

7 (No ) 716 21 29 13 1.8 152 21.2 71 9.9 141 19.7 93 13.0

Ve 3.037 3.233 0.683 5.349 1.124 0.012

P 0.081 0.072 0.408 0.021 0.289 0.912
rh e 25 ] 245 ( Use central air-conditioning system )

& ( Yes) 60 0 0.0 0 0.0 5 8.3 6 10.0 6 10.0 4 6.7

% (No) 1206 28 23 16 1.3 237 19.7 98 8.1 217 18.0 151 12.5

Ve 0.553" — 4.736 0.076" 2.157 1.823

P 0.457 1.000% 0.030 0.783 0.113 0.177
fif Al PR ( Use fuel for cooking )

A Coal ) 8 0 0.0 0 0.0 1 125 2 250 1125 1 125

A RIRAL WAL Gas, natural gas, liquefied gas) 1188 24 2.0 12 1.0 219 184 83 70 196 165 134 113

i ( Electricity ) 70 4 5.7 4 5.7 22 314 19 27.1 26 37.1 20 28.6

P 0.164 0.017 0.027 <0.001 <0.001 0.001

[ e BEREZMAREAR, #: fH Fisher B V12 5%

[ Note J#: Correction for continuity formula. #: Fisher exact probability.

F 4 logistic AT T EME

Table 4 Variable assignments for logistic regression analysis

AF 5 ( Variable ) JRAEL( Assignment )
@ﬁ?\(Age, years) 0=0%4H, 1=1 %4, 2=2 %4, 3=3 4
0=0 year old, 1=1 year old, 2=2 year old, 3=3 year old
PE51 ( Gender ) =9, 1=%
0=Male, 1=Female
JEAE X 35, ( Residential location ) 0= PR BAPE, 1= NI EHFIR, 2= NERLLA
0=Middle ring to outer ring, 1=Inner ring to middle ring, 2=Within inner ring
BRI E L (Parental education level ) 0= BRI N B R LATR , 1= 8RB R m T R AT, 2= BRB AR L I |

0=Both parents have high school degree or below, 1=Either father or mother has high school
degree or below, 2=Both parents have college degree or ahove

TP 22 8955 RNk B 52 % b ( Family history of respiratory disease or asthma ) 0=TJ(No ), 1= ( Yes )

FL7% ( Premature delivery ) 0=77(No ), 1=/2&( Yes )
HAEARAAE ( Low birth weight ) 0=7(No), 1=2( Yes)
HEFLIESE ( Breastfeed ) 0=/Z&( Yes ), 1= (No )
TR A ( Early history of allergy ) 0=JG(No), 1= ( Yes )
Jai fEZ& A (Housing ) 0~8, B{EBOR, JaEAc PR | AL D AU
Greater values mean worse housing conditions and smaller per capita housing area
A L ( Decoration ) 0~5, BB, Hei)m AL ] MU | R et p R 2
Greater values mean sooner moving in after decoration and more decoration materials
FKIz % P ( Indoor smoking ) 0~3, BHMK, =N A FoikZ
Greater values mean more persons smoking indoor
FE R HAUIE Bl ( Other activity of family ) 0~9, BUHMI, E TR0 H s =4 s Ytk 2
Greater values mean more pollution resulting from indoor activities
23R TS AL RS ( Cleanness of air-conditioner ) 0~5, KRG, 25 PR FH AT T PR R b 2
Greater values mean lower cleanness of air-conditioners
FRRHEETT( Fuel use ) 0~3, B{EBI, flFRRD™ AR T5 Qe il 2

Greater values mean more pollution resulting from fuel consumption
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(P<0.05); Mg GRS R Z A e 55122 (P<0.05 );
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®5 BEREABERENTAEERS B )R RGERSEBR logistic @A #T45R[ OR(95%CT) *

Table 5 Results of logistic regression analysis for various indoor environments and hehavior factors associated

with reported rates of infants’ respiratory symptoms or diseases

W iy
Asthma

HER

Bronchitis

it

Pneumonia

e LR TSI Tt 5,
Factor Persistent cough Persistent phlegm Wheeze
Ny
E{?%H— 1.046(0.775~1.412) 1.045(0.705~1.549 ) 1.128( 1.000~1.325 )
Housing
Sk g [
i ﬁ%&d 1.154(0.780~1.706 ) 1.350( 0.877~2.080 ) 1.165(0.775~1.412)
Decoration
T3 NI
REEEN &k. 0.958(0.578~1.585 ) 1.492( 0.860~2.588 ) 1.062( 0.647~1.271)
Indoor smoking
TRIE I HA I 3

1.037(0.784~1.373 )

1.256( 0.866~1.823 )

0.961(0.728~1.024 )

1.165(0.988~1.374 )

1.210(0.977~1.499 )

1.254(0.980~1.605 )

1.092(0.941~1.267 )

1.111(0.983~1.256 )

0.999( 0.831~1.201 )

1.131(0.932~1.373 )

1.020( 0.914~1.138 )

1.240( 1.078~1.426 )

1.049( 0.860~1.279 )

1.082( 0.865~1.354 )

1.065(0.941~1.206 )

Other family member
activity

23 PR
Cleanness of

1.206( 0.844~1.724 ) 1.102( 0.678~1.791 )

air-conditioner
JRRHE

Fuel use

0.504(0.170~1.496 ) 0.194( 0.044~0.855 )

1.166( 0.827~1.221 )

0.519(0.775~1.412)

1.252( 1.028~1.526 ) 1.152( 1.000~1.327 ) 1.012( 0.862~1.187 )

0.515(0.279~0.950)  0.422(0.251~0.707)  0.531(0.304~0.928 )

[ J#: AETHER A, BEXR. REEHFRE . FRAGRRAIRZRE £/ HARKE, FARS, Blades, AT £

A B E RIS A E &

[ Note J#: Adjusting age, gender, residential area, parents’ education degree, family history of respiratory diseases and allergies, premature birth, low birth

weight, breastfeeding, personal history of early allergy, and the other residential environments and behavioral factors in the above table.
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