3

BABA L 2 BEE AT EEF AN T E PR A

ETAS

VTR A RIRER L 0 bR R MAEIL TR o Bt Bid 1 bR
@%i‘ﬁﬁﬁﬁ%%@%%@%$$1%$iiﬂﬁo

A2 i (L) WESPREHF > 27 EnE > R HET
EH2 pGRATE 75 RE B (2) LA FEHEEET 0 M- 7R R R
(behavior-influenza model )> =% b "% B Frdcim 2 g B4 4 B2 4p 35 8% ~(3)

P

EEE—ImRp RN R —IR N

it

|

LR B R L%
( network behavior-influenza model ) » =% b "4 g igm 20 L8 ~(4) %

R 24k % $505% (probabilistic infection risk model ) » SRl B 4 k' ~ 2 (5)

TS

#* {7 % :x 5% (behavior change model ) » 3= i & {7 5 sc @44l % 2 fr

%ﬁ o
AELAUBESRAE T (A D BT (BA2) AR SR FE R
BARLKE URLHTESTRB2ZDGR L 75 F BTN B E A 501T

7

Rk

2 b R e

e

AR BEREEHES S B EF L —
SRR R R R R R R R B E L
ALH 7 s —inE (NM-1) BER 2 3 LAgs2 %5 7 5 —in g (NM-ID) #
FERABREE LR RN SRR B2 PR R G R TS
L L LT TR Y SERILE L F T T S P
BRARHE ARG P L E  UE Tl AR GHEN L DR RS

R TR T ESRE (T

Wi
o4
H\

(%j‘i

(

BT PE R R R i

F
|
)
it
e



BHAELZAE 22 R EAPERER (1) SRER P AR SR
WA TR A PR L KR (2) #8 10-19 2 25-34 2 Edm s Rl
LR GL R A BA G AR ERL20-34K % (3) £ 10-19% 4 %%
WA R E G BAGES  BH Y 2 AL EFRAE2 BB 7 LA o

F— 3§ 0 75 —ing f@ﬁ%.ﬁ‘:'ﬁ%fia 2 HREEHET (L) AEL2ZR %GR
SR MR A 22 b R AR F 0 (2) AREFE AR S SR

f R Gl R AR RE T AL (Min) SR R T2

LEZ
H4ed H e~ 2 (3) 72 NM-1 S 3 820 My 3 35 B R]H00 NM-1 4550 o

FRACREEZ SR (1) EF R 2ALEIRGR2 R F LR E TR
SEARMGHT ~(2) W FEERE AHINL &> npas F2 04175 0 2
Mimax 3+ 8 5 3.1 bits ~ %+ F & 125 g A/H3N2 ™ > & iz ® 34145 % 2 Mina
BB A 29bitss 23t F MR type BT o MEMBE w275 0 H Mlna
BB s 32bitss 2 (3) MpEFFEF 2 HHTS LT HFL AL GE IR
LR E o

AFEZwms (1) RRIF Rypp P2 g w R oiRE 2 p AR A

FALR BT RBIRE PEIRELALR(DF AL T LR

E'RS
«

AL~ (3) & iR #LBHET > NM-IL ST F AR 262 Ml
2 O(4) biFE—inR A 0 F RIS T R B R L f v Ak

dAEEET @ R ONLEG L AR 7L B
MU R B ATE @R RLF e IR BT 0 S 2 R
B TR AR IR T IE Rl 128 Rt R

MeEF D LR AR EHE L R RE T AL R R



ABSTRACT

The global burden of contagious disease is significantly associated with human
behavior. Recently, it seems to be generally recognized that risk perception has been
played a key role in changing human behavior for preventing disease and mitigating
epidemic. Therefore, it is important to be able to quantify the risk perception and
behavior change impact on the infectious disease transmission network.

The purposes of this study were (i) to conduct the survey to evaluate
quantitatively age-specific risk perception and behavior changes during the seasonal
influenza, (ii) to use behavior-influenza models for evaluating the interaction between
the spread of risk perception and influenza transmissibility in disease population
dynamics, (iii)to incorporate information theory into the behavior-influenza models
and the network behavior-influenza models to predict amount of risk perception
spread in the influenza transmission networks, (iv) to use a probabilistic infection risk
model to predict the infection risk of influenza, and (v) to use behavior change models
to assess the impacts of health behavior change on the control effectiveness.

This study conducted risk perception and health behavior surveys to provide
age-and region-specific risk perception with health behavior responses information
before (survey I) and during (survey 1) seasonal influenza, respectively. Estimated risk
perception spread rate (a) was incorporated into the proposed behavior-influenza
transmission network model. The behavior-influenza transmission network model was
developed by linking the behavior-influenza models and the network
behavior-influenza models to elucidate the impacts of risk perception and behavior
change, whereas the model without information bottleneck (IB) (NM-I model) and the
model with IB (NM-1I model) were considered as the network behavior-influenza

models. The probabilistic risk model was further used to assess the infection risk



effect of risk perception with health behavior change. The perception-based
transmission model was incorporated into the health behavior change model for the
age-specific health behavior change assessment. The negative feedback control model
combining with human influenza experimental data was used to assess efficacies of
vaccination and antiviral drug.

In the present study, the results from survey analyses showed that (i) participants
perceived the highest self-risk level by themselves than that based on the sources of
government and reference information in surveys I and 11, (ii) youngers aged 10 — 19
and 25 — 34yrs induced high percentage of perception scores than that aged 20 — 24 yr,
and (iii) aged 10 — 19 and> 45 yrs had health behavior change of personal hygiene
(HBwp), medication (HBweq), and social distancing (HBsp).

The simulation results from behavior-influenza transmission network modeling
showed that (i) estimated « value in survey | was lower than in survey Il, (ii) amount
of risk perception information spread was increased with the effective information
from contact numbers of individuals in both network behavior-influenza models, and
(iii) maximum mutual risk perception information (Mly.x) estimates based on the
NM-1 model were lower than in NM-11 model.

The results from behavior change modeling indicated that (i) HBrp and HBpeq
behavior changes induced lower infection risk probability, (ii) highest Mlny,x estimates
were 3.1 bits for seasonal influenza A/H1N1 with antiviral drug, 2.9 bits for A/H3N2
without any control measures, and 3.2 bits for type B with vaccination, and (iii)
highest maximum mutual risk perception information change ratio occurred
significantly in antiviral drug control behavior.

The conclusions of this study were (i) participants perceived the highest level of

self-risk probability by themselves than that based on the sources of government and



reference information, (ii) youngers had significantly health behavior change patterns,
(iii) the NM-11 model can effectively represent as a tool to assess Mlmax, and (iv) the
behavior change model could reflect the negative feedback efficacies of control
measures in a behavior-influenza transmission system.

This study could quantitatively provide an information theory-based
behavior-influenza transmission network model for understanding laypeople in
response to emerging infectious diseases. This stud hopes that the constructed models
could provide the perspective insights and serve as a predictive way to help risk

assessors in designing the control measures on influenza transmission network.
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