Journal of Environmental Science International
29(1); 109~117; January 2020

pISSN: 1225-4517 eISSN: 2287-3503
https://doi.org/10.5322/JESI1.2020.29.1.109

TECHNICAL NOTE

A4 &2 7 Wl "712E el Qg AWl ulAHA| (PM, 5)
=

Impact of Indoor Pan-frying Cooking Activity on Change of Indoor
PM,5s Concentration Level in Asthmatics' Homes

Su Jung Park, Choon sik Park”, Dae hyun Lim2), Sang woon Lee, So young Jang,
Sol Yu, Sung Roul Kim'

Department of Environmental of Health Sciences, Soonchunhyang University, Asan 31538, Korea

Y Department of Internal Medicine, Soonchunhyang Bucheon Hospital, Bucheon 14584, Korea

Y Department of Pediatrics and Environmental Health Center for Allergic Diseases, Inha University hospital, Incheon
22212, Korea

Abstract

Asthmatics are more susceptible to fine particulate matters (PM,s), compared to the general population. It has been reported
that indoor PM, 5 is mainly generated by combustion of fossil fuels, meat or fish In particular, asthmatics are known to be more
susceptible to indoor PM, 5 because 65 ~ 95% of child or adult asthmatics stay inside the house. Thus, understanding the
association between indoor activity patterns and variations in indoor PM, s levels is important. The purpose of this study is to
determine the distribution of hourly indoor PM, s concentrations in asthmatics’ homes, and to evaluate its association with
pan-frying cooking activity patterns, the most common PM, s emission related activity. From November 2017 to February
2018, real-time PM, 5 concentrations were measured in the living room of each asthmatic’s house (n = 35) for three weeks at 1
minute intervals. At the same time, self-reported daily activity patterns, hourly proportion (%) of cooking activities, were also
recorded every hour over three weeks for each patient. In this study, we provided quantitative evidence that the distribution
patterns of indoor hourly PM, s concentrations were associated with indoor cooking activities, especially in the homes of adult
asthmatics. In addition, we observed that PM, s emitted by pan-frying could maintain even over up to 2 hour lagtime.
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Asthmatics measured for up to 3 weeks in 35 homes
(n=13 for children, n=22 for adults)

l

l

Indoor air quality data
(Temperature, Relative humidity, PM, s, CO,)

|

’ One munite data ‘

|

’ One hour data ‘

|

’ One day data ‘

l

Daily acitivity pattern data
(Indoor activity)

One hour data

Daily activity pattern time fraction (%) =

(Sum of duration of each activity pattern / 24 hours) * 100

Fig. 1. Flow chart for deriving indoor environment factor concentration and time activity pattern fraction from database.
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Table 1. Summary of characteristics of study population
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Overall (n=35)

Child (n=13)

Adult (n=22)

N (%) N (%) N (%) p-value
Gender
Male 14 (40.0) 9(69.2) 5(22.7) 0.007
Female 21 (60.0) 4(30.8) 17(77.3)
Age (years)
<8 2(5.7) 2(15.4) NA
>3 11 (31.4) 11 (84.6) NA
<60 11 (31.4) NA 11 (50.0) <0001
=60 11 (31.4) NA 11 (50.0)
Household income (ten thousand won)
<400 26 (74.3) 9(69.2) 17 (77.3) 0.599
> 400 9(25.7) 4(30.8) 5(22.7)
Use of air cleaner (Yes/No)
No 19 (54.3) 5(38.5) 14 (63.6) 0.149
Yes 16 (45.7) 8 (61.5) 8(36.4)

“p-value from Chi-square test
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Table 2. Distribution of daily indoor temperature, relative humidity, PM, s, or CO,, levels (Median (Interquantile range)) and
proportion (%) of daily time spent at home (indoor) over three weeks among child and adult asthmatics

verall (n= ildren (n= ult (n= -value
Overall (n=35) Children (n=13) Adult (n=22) p-value *
# of Observation (days) 634 218 416 -
Temperature 21.7 21.9 21.6 0.0751
©) (20.4~22.9) (19.9~23.4) (20.5~22.5) ’
Relative Humidity 35.0 36.0 35.0 0.0533
(%) (30.0~42.0) (31.0~44.4) (29.0~40.5) '
PM, s 27.0 223 30.3 0.0023
(ug/m®) (15.1~44.0) (13.1~42.4) (16.8~45.0) '
CO, 1039.4 1126.0 1002.5 <0.001
(ppm) (815.6~1382.3) (893.8~1566.5) (777.9~1305.8) ’
Daily indoor activity 79.2 66.7 83.3 <0.001
(%) (62.5~95.8) (54.2~75.0) (66.7~100.0) '

“p-value from Mann-Whitney test
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Fig. 2. Hourly proportion of indoor pan-frying cooking activity and indoor PM, 5 concentrations measured at asthmatics’

home.
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Table 3. Distribution (median(IQR)) of levels of indoor temperature, humidity, PM, 5, and CO, and percentages of pan-frying
activity patterns over three weeks among child and adult asthmatics.

Overall (n=35)

Children (n=13)

Adult (n=22)

Pan-frying: Pan-frying: Pan-frying:
Yes No p-value Yes No p-value Yes No p-value
#of
Observation 75 603 47 192 28 411
@ 17 O’clock
Temperature 21.7 214 21.8 21.2 214 21.5
(°0) (20.1~22.6)  (20.2~22.6) 0.869 (20.5~22.7)  (19.6~23.1) 0425 (19.8~22.6) (20.4~22.5) 0427
Relative
L 36.5 35.0 36.0 36.0 39.5 34.0
Hu?;u)ilty (30.0~45.0)  (29.5~41.0) 0.049 (29.0~45.0)  (30.0~44.0) 0.780 (32.0~47.5) (29.0~40.0) 0.007
0
PM, 5 26.8 25.0 23.0 24.0 39.0 26.0
(ng/m?’) (12.6~42.0)  (13.0~45.0) 0.966 (12.0~41.0)  (13.0~43.0) 0.247 (25.5~53.0) (13.0~46.0) 0.029
CO, 1016.5 886.0 0.015 937.0 935.5 0.615 1056.5 872.0 0.009
(ppm) (754.4~1358.9) (684.0~1189.0) (690.0~1343.5) (715.8~1147.5) (806.3~1366.3) (666.3~1201.3)

p-value from Mann-Whitney test
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Fig. 3. Distribution of hourly concentration of PM, s over time according to the difference (yes/no) of cooking activities at

each time (from 16 to 21 pm).
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