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: Human interaction patterns play an important role in the

transmission and prevention of infectious diseases spread.
The social contacts survey can quantify the frequency of
contacts and describe the key contact variables. Here, this
thesis also conducted the questionnaires survey for junior
high school students to investigate the difference analysis
among three scenarios (flu/non-flu seasons, Taichung
City/Yilan County, and weekday/weekend). Statistical
analysis was carried out in SAS Version 9.3 for Windows
(SAS Institute Inc., Cary, North Carolina, USA). Data
analysis methods included Wilcoxon Signed-Ranks Test,
Wilcoxon Rank Sum Test and Kruskal-Wallis Test. Poisson
regression model was used to analyze the effects of
contacts number by different contact variables.

Flu/non-flu seasons were defined in December and May-June,
2014, respectively. During flu season, there were 169 and
161 participants in Taichung and Yilan with the response
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rate 49. 7% and 66. 3% respectively. During non-flu season,
there were 175 and 160 participants in Taichung and Yilan
with the response rate 44.4% and 65%, respectively. Results
show that there were 21.3 (flu) and 17.0 (non-flu) daily
contacts in Taichung and 14.7 (flu) and 13.9 (non-flu)
daily contacts in Yilan, respectively. The contact numbers
during flu season were higher than those during non-flu
season (no statistically significant difference). However,
the contact patterns of schoolchildren in flu/non-flu
seasons were the first investigated research in Taiwan. For
place analysis, there were 17.7 and 13.7 daily contacts in
Taichung and Yilan, respectively (P-value < 0.05). The
variables of contact age (0-19 years) and contact setting
(school) also indicated the significant difference (P-value
< 0.05), implied the important influence with class size in
school. For weekday and weekend analysis, there was a
significant higher difference of the total contact numbers
in weekday than those in weekend (P-value < 0.05). Three
contact variables of contactor, setting, and age groups
were different. In weekday, students will frequently
contact with family and classmate, however, students might
contact with others (the first met or never met) in
weekend.

These results indicated that questionnaire survey could
quantify the social contact patterns and provide the daily
contact numbers for estimating the transmission parameters.

Schoolchildren; Social contact patterns; Influenza; Contact
behavior; Questionnaire
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Abstract

Human interaction patterns play an important role in the transmission and prevention of infectious
diseases spread. The social contacts survey can quantify the frequency of contacts and describe the key
contact variables. Here, this thesis also conducted the questionnaires survey for junior high school students to
investigate the difference analysis among three scenarios (flu/non-flu seasons, Taichung City/Yilan County,
and weekday/weekend). Statistical analysis was carried out in SAS Version 9.3 for Windows (SAS Institute
Inc., Cary, North Carolina, USA). Data analysis methods included Wilcoxon Signed-Ranks Test, Wilcoxon
Rank Sum Test and Kruskal-Wallis Test. Poisson regression model was used to analyze the effects of contacts
number by different contact variables.

Flu/non-flu seasons were defined in December and May-June, 2014, respectively. During flu season,
there were 169 and 161 participants in Taichung and Yilan with the response rate 49.7% and 66.3%,
respectively. During non-flu season, there were 175 and 160 participants in Taichung and Yilan with the
response rate 44.4% and 65%, respectively. Results show that there were 21.3 (flu) and 17.0 (non-flu) daily
contacts in Taichung and 14.7 (flu) and 13.9 (non-flu) daily contacts in Yilan, respectively. The contact
numbers during flu season were higher than those during non-flu season (no statistically significant
difference). However, the contact patterns of schoolchildren in flu/non-flu seasons were the first investigated
research in Taiwan. For place analysis, there were 17.7 and 13.7 daily contacts in Taichung and Yilan,
respectively (P-value < 0.05). The variables of contact age (0-19 years) and contact setting (school) also
indicated the significant difference (P-value < 0.05), implied the important influence with class size in school.
For weekday and weekend analysis, there was a significant higher difference of the total contact numbers in
weekday than those in weekend (P-value < 0.05). Three contact variables of contactor, setting, and age groups
were different. In weekday, students will frequently contact with family and classmate, however, students
might contact with others (the first met or never met) in weekend.

These results indicated that questionnaire survey could quantify the social contact patterns and provide
the daily contact numbers for estimating the transmission parameters. Specifically, this information could
estimate the impact of school closure and construct the closure standard by using the dynamics modeling of
respiratory infectious diseases in the future.

Key words: Schoolchildren; Social contact patterns; Influenza; Contact behavior; Questionnaire.
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- Ak Read % (2012 ; 2008) | A face-to face conversation or physical touch (skin-on-skin).
Eames % (2012; 2011; | A meeting was defined as ‘either talking face to face or skin-to-skin

2010) contact (e.g. a handshake, a kiss, and contact sports)’.

e Danon % (2013) A person with whom the participant had a face-to face conversation
(within 3 m) and/or skin-on-skin physical touch.

Fu % (2012) To asked respondents to record physical contacts and those
nonphysical contacts with verbal communication made within
2meters.

F #c Horby % (2011) ~ Either skin-to-skin contact (a physical contact), or a two-way

Mossong % (2008) conversation with three or more words in the physical presence of
another person but no skin-to-skin contact (a nonphysical contact).

FEHE Smieszek % (2012) A potentially contagious contact was defined as: (i) a conversation
& held at <2 m distance and with more than 10 words spoken. (ii) any
F ¥ sort of physical contact with a person.

P Destefano % (2011) Speaking interactions: a face to face conversation lasting >1 min

during the day. Close-proximity contacts: within 6 feet of the survey
respondent for >15 min during the day before the interview.

Hw Mikolajczyk A contact was defined as a person with whom the child spoke or
% (2008) played with.
Mikolajczyk £ | Contacts on six levels of proximity:

Kretzschmar (2008) 1. Intimate contacts

2. Close contacts (same household)

3. Direct conversation (>2 min duration, max. 2 m distance)

4.Small group (with conversations, but less intensive than in direct
conversations)

5. Larger group (seminary or lecture room)

6. Occasional contacts (in the range of 2 m in local transportation,
cinema, etc.)
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12 SAS 9.3 4% & #c5 Ku3t #t 88 (SAS Institute Inc., Cary, North Carolina, USA)it 17 4 45 o 3 74 5
P BT  Hr E dtk To X ¥ 001 87 0020 PR W 5 3 25 0 LRl
RARFEORMERRPET £ RWE 2 B R AR LG A otk 2(The Wilcoxon
Rank Sum Test) ; 3 &g 12+ pig * 5.-F = < H F]3 & &% £ #c s 7 (Kruskal-Wallis Test) » 12 & 47 % &
H 2 B E R RN T oA R T RS LS s R AAFPRERAR T Y SR K
FEHT R R AL NHF I SRR A o AR AR R Y S0 5% s 2 (The
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5.1 B X5 R B

2z At % dp 0 1999-2006 # F FagR R Kk G HMATT oA A Bos F3F 589 4 0 T i G
L0 F RS AN D RBEIFA S ERE 4 L RFED T AT > T 2 SRR M
BRI A FNL LT FACRE A A FH2378 A R A -2 2L -
IZPEEPARAAEFR B RRBRIBP o & AR BEETRIDRE c 2T SR EBE R E
L)

fn

J \\\

BER L wcp i o

4= ~1999 & 3 2006 # 35 F A =& TR A 2 T/

Ei =% T AUSR A& &0 R 0 Hap Ak
1999 30 7 544 2001 38 9 562
1999 32 8 500 2002 36 9 584
1999 33 8 452 2003 24 6 490
1999 35 8 560 2003 25 6 542
1999 36 9 535 2003 27 7 539
1999 39 10 435 2003 28 7 381
1999 40 10 556 2003 29 7 502
2000 26 6 488 2003 32 8 552
2000 29 7 504 2003 33 8 582
2000 30 7 399 2006 27 7 575
2000 31 7 570

*MAT 5 A E A 589 4 o

4 r ~ 1099 & 3 2006 & # + 05 F A = WA 4 &2 I B
i xR A& E( B 0D dap Ak

1999 2 1 3238 1999 13 3 2478
1999 3 1 3342 1999 51 12 2541
1999 4 1 3664 1999 52 12 4114
1999 5 1 3878 2000 1 1 6158
1999 6 2 3876 2000 2 1 4737
1999 7 2 4525 2000 3 1 4366
1999 8 2 4096 2000 4 1 4077
1999 9 2 3666 2000 5 1 2934
1999 10 3 2673 2002 3 1 2548
1999 11 3 2763 2003 4 1 2489
1999 12 3 3062

*BAO5F A A A 2378 4 o
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27 P EFBvicp ¥y

P 170 RhREY ¥ AR B
0 K e p g 102/05/29(= ) 102/06/10(- )
P EEH P 102/05/30(z )~06/05(= ) 102/06/11(= )~06/19(= )
B X v p ) 102/06/06(= ) 102/06/20( = )
TR L9 X GRAY 2 WRVER B
9 X 752 g 102/12/02 (- ) 102/12/20(3 )
2 X357 P g 102/12/03(= )~12/12(= ) 102/12/21(= )~12/27(3 )
B % w e p 8 102/12/13(7 ) 102/12/30(- )

*102/06/12 (= ) 7 =H= & > B E B P RiE- % > @it = & R L 18 5 102/06/19(=) -

5.2 #H gy &

FALERANSHEATR £ 3 S EEY IR E B E B A w3 350 2 338 i 5 ¥ RALE
G R L3202 322 o EERY PR ECHFA)E AP B L AR F ok Blch YL 174 e
150 > > Hw s 5 49.71%% 44.37% ; ® WRVEX WY 5 212 e 210 & 0 B w S 5 66.25%%
6521% ¢« # = 2 2 FHE - # RHAPFFLE LS pRfPgR o (DI FAK > TR B FOE B K
Au G 16321465 A FAPL LIL R B WA KL LB 53N F EHE PP EL B LA
PR RN QR FAK A Y EREY BIPABISE 0 R MY 0 A 190 & 163 3
1402 134 = c g RFAV B S BSML B2 A v ficipd > AP A 1782 3%HEL 54 49 &2
FERF PRI ELEIEAF - QFFLL BTN v B> BT p R #o3 P
SRR B MR B T p R HA B R H 138 148

i RANSEATR

¥R b 2 E R 3 T A B F¥te . REeH wRFC
(R % ) (P %) (TmEp)? (§ )l

TR 1 ¢ E5RY 169 (338) 160 (320) 75(150) 54 (108)  44.37%

RS R 161 (322) 146 (292) 105 (210)  83(166)  65.21%

TR RO ¢ E5RY 175 (350) 145 (290) 87 (174)  54(108)  49.71%

B ENEE R 160 (320) ~ 133(266) 106 (212) 83 (166)  66.25%
o AEIBR Y FHEEY SRR EE -
PR A B/EET R HEEY
v R e A fek i ke
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Lo F AR RAAK

PRI R

LT R

X p 5P TS0 =
$0 3 HER 22.2 (15.3) 15.8 (14.8) 19.0 (14.0)
TR R R P 15.2 (12.9) 12.9 (12.5) 14.0 (11.6)
R Y ES 18.4 (14.4) 14.2 (13.6) 16.3 (12.9)
BRI TR g
- p B T ¥5 5% = e
SEET L 20.0 (11.7) 12.6 (10.7) 16.3 (10.1)
¥R R 14.97 (9.98) 11.81 (9.0) 13.4 (8.8)
R Y ES 17.04 (11.0) 12.3 (9.8) 14.6 (9.5)°

PLyoiE (R L) o

(CEE- S ES SI-EE-YES SEVE
(B AR R )2
Goig B 10008 B 30 T 3R g = dk o

53mE R MEHE pRAIEKLELF
S5LEFHIPMBERRMELM G

FAABAAL LRBEIE R RED L T A - Al & %54 K 12 Wilcoxon
rank-sum test & 47 > BRI AE R P F LR o XFH T A B 5 43%% 57% > i i ddp £ 9
12 - B9 - Bogdg Ades 50 205 111 404 4 5 P S e 450 Bk
A3+ 12.8-18.6 =x o T p 4 B - 2T H BRIk 0§ ME D Tkl 17.7 2 18.0
2 157 22 153 = o B p 300k~ Ak b 0 B K4 A u] L 53.4%7 53.3% > K4 H P H B fE = Hcn
ALY LI R o MW B EE KT 18104 F LA TP A NG 0042 034 BEHA
ST A A S TP S 98805 4 o XRFRERIFLUETAREIER BB EF RN
ﬁﬁ??%ﬂb@%ﬁ’%iﬂﬁﬁﬁ’B@?é5%§%4ﬁa@;m?%mﬁogﬁg@u%ﬁ
g A5 o BRI A NG 89%% 84.4%  H BB iy A F 0 4Bl 1804 150 =% -
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BN SRR RIS £ R ET 2 M (N=193)

ik %0 R = ¢ #c(Q1-Q3)  An¥dEfS i 5 E
(%) B (95% i #F F )
(-2 1)
145 7 83 (43) 15.4 (13.5) 9 (6.75-18.5) 1.00 0.1590°
LM 110 (57)  16.9(12.5) 13(7.63-23.3)  1.1(1.02,1.18)
£ = &= 111(575) 16.6(13.7) 10 (7-22) 1.00 0.9875°
NE B 82(425)  159(11.9) 13 (7-20.8) 0.96 (0.89, 1.03)
£ & 2 = 2 (1.0) 2.5(0.7) 2.5(2.25-2.75) 0.13(0.05,0.32) 0.1281°
> fi# 3 26 (13.5) 16.2(14.9) 9.25(7.1-21.1) 0.87(0.78,0.97)
4 i 61(31.6) 18.6(14.2) 13.5(7.5-30) 1.00
5 i 54 (28.0) 15.2(10.9) 11.57.5-20.9)  0.81(0.74,0.89)
>5 =  50(25.9) 15.2(12.2) 125(6.6-17.6) 0.82(0.74,0.89)
L p 5#-  45(233) 18.0(14.7) 13(7.5-30) 1.00 0.7141°
E# - 37(192) 152(12.0) 12.5(8-17) 0.84 (0.76, 0.94)
¥ = 39(2.2) 152(13.1) 10 (6.5-20.5) 0.84 (0.76, 0.94)
e 33(17.1) 14.8(11.8) 8.5 (7-18) 0.82 (0.74, 0.92)
5# 7 39202 17.7(127) 13.5(8.3-26.5) 0.98(0.89, 1.09)
B 5>~ 103(534) 16.5(12.3) 13 (7.75-23) 1.00 0.4233°
5 p  90(46.6) 16.0(13.7) 10 (6.5-20.5) 0.97 (0.96, 1.10)
ERkR 0-44  24(124) 17.8(105) 16.3(9.9-27.2) 1.00 0.3424°
(Tp) 574  98(50.8) 16.1(125) 125(7-21.4)  0.90(0.81, 1.00)
8-10 ~ 71(36.8) 16.0(14.3) 9.5(6.75-16.3) 0.90(0.80, 1.01)
R 0-44 24(124) 17.8(105) 16.3(9.88-27.3) 1.00 0.3406"
(Bp) 574  95(49.2) 16.1(12.6) 12.5(7-21.3) 0.90 (0.81, 1.00)
8-10 & 74(38.3) 16.0(14.1) 9.75(6.62-16.4) 0.90 (0.80, 1.01)
P 21(10.9) 18.0(15.2) 9(7.5-32.5) 1.00 0.7834°
& 172 (89.1) 16.1(12.7) 12.5(7-21.5) 1.11(1.00, 1.24)
X Fokm = 66 (34.2) 18.7(14.2) 13.5(8.12-26.8) 1.00 0.1803°
(tp) &= 72(37.3) 15.0(12.0) 10.5(6.88-18.2) 0.80(0.74,0.87)
£ X 55(285) 15.0(12.4) 9.5(6.5-19.75) 0.80(0.74, 0.88)
S8 Do 67 (34.7) 189 (14.6) 13.5(8.25-27.5) 1.00 0.1381°
(Bp) &= 72(37.3) 13.9(10.5) 10(6.88-16.12) 0.73(0.68, 0.80)
£ X 54 (28.0) 16.1(13.4) 10.8(6.5-21.4) 0.85(0.78,0.93)
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R4~ TR JF YK Bl R R R R 2 M 12 (N=180)

ik L] = T ¢ 8(Ql-Q3)  An¥tiEfcdEk P E
~ #(%) EEF S S (95% 1 47 % )
(2 1)
e 71 77 (42.8)  13.1(9.3) 11 (5.5-20.5) 1.00 0.0476
o 103 (57.2) 15.7 (9.5) 14 (7.75-21.25) 1.2 (1.10, 1.30)
# B = &5 94(522) 13.7(9.) 115 (6.12-18.9) 1.00 0.1936°
NEB 86(47.8) 156 (9.8) 14.25 (7.2-22.4) 1.13 (1.22, 1.05)
R 2 i+ 3(L.7) 5.2 (3.8) 3 (3-6.25) 0.40 (0.24,0.67)  0.0787"
~f# 3= 21 (11.7)  13.5(9.0) 14.5 (5-19) 1.05 (0.92, 1.21)
4 i 54 (30.0) 12.8(8.2) 10 (7-17.6) 1.00
5 i 53(29.4)  16.9 (10.5) 14 (8.5-24) 1.32(1.20, 1.46)
>5 7 49(27.2) 15.2(9.5) 14.5 (6-21.5) 1.20 (1.07, 1.32)
L p 58 - 40(22.2) 15.7(9.7) 13.8 (8.5-20.8)  1.00 0.6720°
E# - 34(189) 13.8(9.3) 11.5(7-20.9)  0.88(0.78, 1.00)
A= 32(17.8) 13.9(9.11) 9.75(7-20.5)  0.89 (0.79, 1.00)
e 42(233)  13.4(9.04) 11.25(6-18.9)  0.85(0.76, 0.95)
57 32(17.8)  16.3(10.4) 15.3 (6.4-22.9)  1.03(0.92, 1.20)
B p 58> 96(53.3) 15.3(10.1) 13 (6.5-22.5) 1.00 0.3820°
L8P 84(46.7) 13.7(8.7) 11.5(6.9-19.5)  0.89 (0.83, 0.97)
Rk 044 9(5.0) 13.1(5.1) 12.5(9-155)  1.00 0.9973"
(L p) 5-7 4  81(45.0) 14.6 (9.5 11.5 (7-21) 1.11 (0.92, 1.34)
8-10 ~  90(50.0) 14.8 (9.8) 14 (6-21.75) 1.12 (0.93, 1.35)
B 044 13(7.2)  155(6.3) 15.5 (12.5-20.5) 1.00 0.5592°
(P ) 5-7 4 T4(41.1)  13.9(9.6) 11(6.12-20.5)  0.89 (0.77,1.04)
8-10 ~ 93(51.7)  15.0(9.8) 14 (6.5-21.5)  0.96 (0.83, 1.11)
HukfE 7 28 (15.6) 15.0(8.7) 13.5(7.9-19.8) 1.00 0.4465%
- 152 (84.4) 14.5(9.6) 12 (6.5-21.25)  0.97 (0.70, 1.07)
X Fkm B 122 (67.8) 15.0 (9.8) 12 (7-21.75) 1.00 0.6855"
(£ p) & X 16(8.9)  17.2(7.4) 16.3 (11.8-19.5) 1.14 (1.00, 1.30)
1= 42 (23.3)  12.3(8.7) 11.5 (5.8-19.5)  0.81(0.74, 0.90)
A FgR AR 111 (61.7) 14.9(9.7) 12.5 (7-22) 1.00 0.0720°
(p) & % 14 (7.8)  15.5(8.8) 18.3 (12.5-19.9) 1.03 (0.90, 1.20)
1= 55(30.6)  13.7(9.2) 9.5(5.5-17.9)  0.92(0.85, 1.00)
HIFHE R ol T
-l - NHEFF R R e
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THMS9XEA R MEE L5 354524 kAL 20-24 =% o &f§ B 5-9 =03 20-24
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RAEAL - DRER MEHDTIORGag e TREELS LY AERY 2 FRTER
Pep ko AP d FFGEY RSB MY TRl 21352 1700 A FRAPL 13 B
e AERF VR FALAR o OB EY 5 34 o SRR R M TG BT Y G PR
B3 B E SR VATHBERME L S G F LM E 2 o ALK Y 5 20-59 AR
BOLE AR B WG T3 KB 501K A K2 FHL ISR NP T ERFLE HU BN
BoAs EAR -4 5884591k pin > Borg Bffcdcs W5 147 2 139 > AE s
FIEFAL  PME IR E F ML N5 2478 32 A E S 002050 st EEFL
Foo B L A2 0 RPPARIDF IR S L E K LR LEF R ED o R FT A
R MEHENLF AT F e 2 PR GAER o B R PR o 2 -

LY 3 RERPIELL

Y A E R % i Hp 1% Hp e

7% H g A 21.3(12.8) 17.0 (9.2) 0.0688
(2B + 0 R4 ) 0-19 % 13.4 (8.7) 115 (7.2) 0.1516
20-59 # 7.3(7.7) 5.01 (3.6) 0.0416*

=60 & 0.53 (0.9) 0.5 (0.9) 0.4231

L ENt A 3.4 (3.9) 3.4 (3.6) 0.4913

0-19 % 2.7 (3.2) 2.7 (3.3) 0.3834

20-59 # 0.7 (1.04) 0.7 (1.02) 0.3089

=60 & 0.03 (0.13) 0.07 (0.2) 0.2410

TR PES R T
*P-value<0.05 -

AL TR HRERGAELR

Fe ] AT XY % i P 9 Hp W ®
R Bfe 14.7 (11.6) 13.9 (8.3) 0.3545

(S22 2279+ 5 R 77 0-19 A& 9.1 (8.7) 8.4 (6.0) 0.2580
20-59 # 5.2 (4.4) 4.9 (3.5) 0.4224

>60 # 0.5 (1.1) 0.6 (1.2) 0.2219

L E-Y0 Bfe 2.4 (3.3) 3.2 (3.2) 0.0205*

0-19 # 1.7 (2.7) 2.3 (2.6) 0.0209*

20-59 # 0.62 (0.9) 0.8 (1.2) 0.1199

>60 #& 0.05 (0.2) 0.06 (0.2) 0.3975

L ELE Bk
*P-value<0.05 -

B> 5 0n R B MR R o SR B R e ] 5 3189 g 2626 =k o F ME BT
JE R E LA a B G AT%E 47.6% 0 FA R4 W G 1268 87 1033 ko e E O R K S A
B sk Wik A B 5 177 4 2 116 4 0 BT 5 IR R IR R R R PR
(B APEH 2L ER P o FUEY Ry v FHF N REY LR HMEHARY C FE2 0 HES

AF R F I mgkE S S RARY PR E TR LR R A kIR R F R

b
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54 47V AT F pRAEKLRELH
5ALXEEAAMBA LRI M %
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Taa %5 R = ¢ i #(Q1-Q3) AR 4 = e BxE
A 31<(%) S SUES (95% % ¥8 & FF)
(2 £)
e g 67(414) 16.7 (12.4) 13.5(8.0-22.5)  1.00 0.2741°
+ 95(58.6) 185(12.4) 15.5 (8.5-26.5)  1.10 (1.02, 1.20)
- B = &#x 71(438) 185 (15.0) 10.5 (7.5-31.0)  1.00 0.5277°
~EB 91(56.2) 17.1(9.9) 15.0 (8.5-22.5)  0.92 (0.86, 1.00)
£y 2 1(0.6) 9.5 (na) 9.5 0.60 (0.32, 1.14) 0.1535"
il S 3+ 18(111) 17.3(15.) 9.5(8.0-19.5)  1.09 (0.96, 1.24)
4=  64(395) 15.8(12.2) 11.0(7.5-20.5)  1.00
5%  42(25.9) 20.3(11.5) 18.8 (9.0-30) 1.28 (1.17, 1.40)
>5 = 37(22.8) 185(12.3) 15.5(8.5-23.5)  1.17 (1.06, 1.29)
I p 58—  38(235) 19.8(13.8) 14.8 (8.5-30.0)  1.00 0.1669
¥ - 28(17.3)  19.5(13.0) 16.3 (9.5-27.0)  0.99 (0.88, 1.10)
8= 28(17.3) 16.6 (10.1) 13.5(8.5-21.5)  0.84 (0.74, 0.94)
E#He  31(191) 136 (11.0) 8.5 (6.0-19.5)  0.70(0.61, 0.78)
57 37(228) 18.6(12.8) 17.0 (7.5-27.0)  0.94 (0.85, 1.04)
B 58> 84(519) 18.2(12.3) 145 (8.0-26.3)  1.00 0.6429°
k8P 78(48.1) 17.2(12.5) 14.5 (8.5-20.5)  0.94(0.88, 1.01)
R 044 19(117)  20.6 (8.5) 20.5 (15-27) 1.00 0.2131°
(£ p) 5-7 4 80(49.4) 175 (12.4) 14.3 (8-23) 0.84 (0.76, 0.94)
8-10 »~ 63(38.9) 17.0(13.4) 10.5 (7.5-22.5)  0.83(0.74,0.92)
WEEER 0-44 21(13.0)  20.0(9.0) 18.0(12.5-28.0) 1.00 0.7695"
(p) 5-7 4~ 76(46.9) 17.4(12.2) 14.5 (8.0-23.0)  0.85(0.76, 0.95)
8-10 »~ 65(40.1) 17.4(13.5) 13.0 (7.5-24.0)  0.83(0.74,0.92)
B % 27 (16.7)  17.7 (13.7) 13 (8-23.5) 1.00 0.7157°
# 135(83.3) 17.7 (12.2) 14.5 (8-24 1.00 (0.91, 1.10)
X Fkm mx o 131(80.9) 17.6(12.5) 14.0 (8.0-24.0)  1.00 0.5872°
(L np) &% 9(5.6) 16.3 (10.2) 14.5 (8.5-19.5)  0.93 (0.78, 1.09)
1 22(13.6) 19.3(12.9) 16.8 (9-22.5) 1.10 (0.99, 1.20)
A Fkie @ 127(784) 17.4(123) 14.0 (8-24) 1.00 0.7695°
(7)) # % 9(5.6) 19.4 (14.7) 145(85-24)  1.11(0.96, 1.30)
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AT 7 93(44.1) 12.6 (11.0) 16.8 (9-28) 1.00 0.0221"
L4+ 118(55.9) 14.6 (9.7) 12.3(7-20.5)  1.15(1.07,1.25)

EXN = &% 64(30.3) 13.0(8.04) 12.0 (5.5-18) 1.00 0.8540°
~E s 147(69.7) 14.0 (11.2) 9.5(6.5-20.5)  1.08(1.00, 1.17)

X 2= 419  28(05) 3.0 0.17 (0.09,0.31) 0.0225"
<R # 3 29(13.7) 13.5(10.8) 11(5-18.5) 0.84 (0.75, 0.96)

4=  51(242) 15.9(12.1) 12.5 (7-24) 1.00

5  65(30.8) 13.3(9.2) 10 (6-18.5) 0.83 (0.75, 0.92)
>5 i 62(29.4) 13.2(9.6) 10.5 (6-17.5)  0.83(0.75, 0.91)

T p B8 - 47(223) 146 (11.1) 11.8 (6.3-31) 1.00 0.4251°
5 - 43(204) 113 (7.5) 15.0 (7-21.5)  0.77 (0.69, 0.86)
E# = 43(204) 13.3(12.2) 9.5 (8.5-16) 0.91 (0.82, 1.01)
E¥w 44(209) 143 (9.94) 16.5 (11.5-22)  0.98 (0.88, 1.09)
587 34(16.1) 15.3(10.14) 11 (9.5-29) 1.05 (0.93, 1.17)

p %+ 115(54.5) 14.3(10.2) 13.5 (6.5-33) 1.00 0.2475°
58P 96(455) 13.1(10.4) 9.5(3.8-12.8)  0.91(0.85, 0.99)

Rk 044 16(76)  12.3(7.9) 12 (5.75-15.5)  1.00 0.6437°
(Zp) 5-7 A~ 93(44.1) 13.2(10.2) 9.5(55-17.5)  1.07(0.92, 1.24)
8-10 » 102 (48.3) 14.4 (10.7) 11.3 (6.5-18.5)  1.17 (1.00, 1.36)

R 044  14(6.6)  11.8(8.14) 10.5 (6-15) 1.00 0.9188°
(Bp) 574 99(46.9) 13.7(10.2) 10 (5.5-20.5)  1.16(0.99, 1.36)
8-10 »~ 98 (46.4) 14.0 (10.8) 10.5 (6.0-18.5)  1.18 (1.00, 1.39)

% Bl 3 22 (10.4) 145 (9.3) 12.3(6.5-19.5) 1.00 0.4649°
& 189 (89.6) 13.6 (10.4) 10 (6-18) 0.94 (0.84, 1.05)

T Fkm Hx 58(275) 13.8(9.9) 11.5 (5.5-19) 1.00 0.3617°
() &% 79(37.4) 14.3(10.1) 12.5 (7-18.5) 1.07 (0.97, 1.20)
% 74(35.1) 13.0 (11.0) 8.3 (5.5-18) 0.96 (0.87, 1.05)

ke #=x 50(23.7)  13.6(9.5) 11.0 (7-19) 1.00 0.5940"
(P ) &% 77(365) 14.6 (11.0) 12.5(6.5-185)  1.03(0.94,1.13)
% 84(39.8) 13.0(10.1) 9.0(5.5-18.0)  0.94(0.86, 1.03)
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o 0.33(1.2) 0.3(0.8) 0.3968
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247 TP R EE L R LM B(N=373)

ix %0 XK Tia AR S GRS LN S Vallish
A e(%) B s (QLQ3)  (95% iR R )
(2 1)
A 94 160 (42.9) 16.6(13.1) 13(6-26) 1.00 0.04778%
A 213(57.1) 18.6(12.7) 14(8-28)  1.11(1.06,1.17)
- B = &% 135(36.2) 17.3(13.2) 13(7-25) 1.00 0.4845°
N 238(63.8) 18.0(12.7) 13(7-28)  1.04(0.99, 1.09)
{8y 2 i 5 (1.3) 4.2 (3.3) 3 0.26 (0.17,0.40)  0.0255"
S 3 i 47 (12.6) 17.1(132) 13(7-25)  0.94(0.86, 1.02)
4 i 115(30.8) 19.1(14.1) 14(7-29) 1.00
5 i 107 (28.7) 18.0(11.9) 14(8-28)  1.01(0.95,1.07)
>5 .  99(26.5) 16.7(122) 13(7-26)  0.96 (0.89, 1.02)
L p ¥ - 85(228) 19.6(134) 16(9-29) 1.00 0.1132°
¥ - 71(19.0) 16.6(124) 13(6-25) 0.85(0.78,0.91)
B = 71(190) 165(125) 13(7-25) 0.84(0.78,0.90)
E#w  75(20.1) 154(11.7) 13(7-23) 0.79(0.73,0.85)
%7  71(19.0) 202(138) 19(7-30)  1.03(0.96, 1.10)
=i 0-4~  33(88) 216(121) 24(13-30) 1.00 0.0738°
(<t p) 5-7 4~  179(48.0) 17.8(128) 13(8-27) 0.82(0.76,0.89)
8-10 »  161(43.2) 16.9(13.0) 13(6-25) 0.78(0.72,0.85)
Y ] 7 50 (13.4) 18.8(12.3) 15(8-27) 1.00 0.2954°
4 323(86.6) 17.6(13.0) 13(7-28)  0.93(0.87,1.00)
X F ok o X 177 (475) 19.4(13.2) 15(8-29) 1.00 0.0373"
(L p) & X 86 (23.1) 16.5(13.1) 13(7-23)  0.85(0.80, 0.90)
RS 110 (29.5) 16.0(12.0) 13(7-25)  0.83(0.78, 0.87)
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faig #% <R T R S Rk BFE
LHe(%) Bk (QL-Q3)  (95% R EF)
(2 1)
R 7 44 160 (42.9) 12.0(11.8) 7.0 (4-15) 1.00 0.0102*
s 213 (57.1) 14.0(12.0) 10(6-17) 1.17 (1.1, 1.23)
E3N = #4% 135(36.2) 145(13.0) 9 (5-19) 1.00 0.2130°
N~ 238(63.8) 124(11.2) 8.5 (5-15) 0.85 (0.80, 0.90)
£ 2 i+ 5 (1.3) 4 (2.8) 3 0.32 (0.20, 0.50)  0.0406°*
D S 3 47 (12.6) 12.7(132) 8(3-16) 1.01 (0.92, 1.11)
4 i+ 115(30.8) 12.6 (12.0) 8 (5-15) 1.00
5 i 107 (28.7) 14.0(11.2) 10 (5-19) 1.11 (1.04, 1.20)
>5 .  99(26.5) 13.6(123) 9 (6-15) 1.08 (1.00, 1.16)
P B> 199 (534) 13.7(11.7) 10(5-17) 1.00 0.0950°
8 p 174 (46.6) 12.6(12.2) 8 (4-15) 0.92 (0.87,0.97)
wEkR 044 37(99)  126(103) 8(6-15) 1.00 0.7881°
() 5-7 4 169 (45.3) 12.8(11.9) 8(5-15) 1.02 (0.93, 1.13)
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B + 49 (13.1) 14.1(12.9) 8(5-18) 1.00 0.7032°
4 324 (86.9) 13.1(11.8) 9 (5-16) 0.93 (0.86, 1.00)
2 F kR o 2 189 (50.7) 14.0(12.3) 8(5-18) 1.00 0.7756°
(p) & X 88(23.6) 12.8(10.9) 9.5(6-15) 0.95 (0.88, 1.02)
£ = 96 (25.7) 12.8(12.2) 9 (5-16.5) 0.95 (0.88, 1.01)
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TE BB TP B B B AR
PR R
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Social contact patterns among school-age children play an important role in the epidemiology of
infectious disease. Since many of the greatest threats to human health are spread by direct
person-to-person contact, understanding the spread of respiratory pathogens and patterns of human
interactions are public health priorities. This study used social contact diaries to compare the number of
contacts per day per participant across different flu/non-flu seasons and weekend/weekday. We also
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present contact properties such as sex, age, masking, setting, frequency, duration, and contact types
among school-age children (grades 7-8). The sample size with pair-wise comparisons for the seasons
(flu/non-flu) and stratification by location were 54 and 83, respectively. There was no difference in the
number of contacts during the flu and non-flu seasons, with averages of 16.3 (S.D.=12.9) and 14.6
(S.D. =9.5) people, respectively. Weekdays were associated with 23% and 28% more contacts than
weekend days during the non-flu and flu seasons, respectively (p < 0.001) (Wilcoxon signed-rank test).
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Background; The purpose of this study was to conduct a quantitative risk assessment for particulate-PAHs
exposure for consumers in a parking area in Taiwan.

Methods; We performed experimental sampling from 30 July through 4 August 2015 during the weekday
and weekend. Real-time particle-bound PAHs (Grimm 1.108) were detected by a PAH detection device
(Model #130). And, questionnaire surveys for 182 customers were investigated to estimate the visit
frequency, duration, and related exposure factors.

Results; Results showed that total particulate-PAHs concentrations in weekend were higher than weekday
and average concentrations in floor B1 were higher than floor 1. Our study revealed that the ratio of fine
particle-bound PAH (0.23 — 1.0 um) concentration to total PAH concentration was nearly 55%. This
implicates fine particle-bound PAHSs in parking area as a matter of health concern.

The hazard quotient (HQ) for motorcycle or car drivers were estimated less than 1 and customer’s exposure
were also much less than 10°® for carcinogen risk assessment.

Conclusion; Our study suggests that the parking area environment poses no potential health risk to
customers. However, the PAHs concentrations were positively corresponding to the traffic flow in
weekend.
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