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Abstract

This research aimed to develop a risk assessment tool for hepatitis B and C infections to support
disease prevention and control efforts. The research involved three stages: firstly, developing instrument;
secondly, testing; and finally, usability assessment. The study samples included individuals aged 30 years
and older who lived in the areas of local administrative organizations within Health Region 7. Qualitative data
were analyzed using content analysis and quantitative data using descriptive and inferential statistics. The
developed assessment tool contained 12 questions related to risks for hepatitis B and C infections, and 12
questions designed to assess the participants’ knowledge and understanding of the diseases. The Item-Objective
Congruence (IOC) values ranged from 0.67 to 1.00, and the KR-20 reliability coefficient of an assessment
tool was 0.84. For hepatitis B infection prediction, the area under the ROC curve was 69.33% (95% CI:
0.60-0.80), with a sensitivity of 68.00% (95% CI: 65.42-70.61), specificity of 66.30% (95% CI:
63.63-68.92), and accuracy of 66.30%. For hepatitis C prediction, the ROC curve was 60.20% (95%
CI: 0.80-1.00), with a sensitivity of 75.40% (95% CI: 74.33-6.64), specificity of 41.50% (95% CI:
40.11-42.82), and accuracy of 41.80%. In addition, the developed risk assessment tool demonstrated
acceptable validity and reliability and was rated highly satisfactory by users, with an average satisfaction score

of 4.34 (SD=0.76).
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Table 1 Screening results for Hepatitis B and C (n=8,901)
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Table 2 Bivariate analysis of factors with Hepatitis B infection (n=1,205)

tavs High Risk Group Infected Hep B Crude OR 95% CI  p-value
n (%)
e 0.002
Ma 410 16 (3.90) 1.00
Wl 795 9 (1.13) 0.30 0.11-0.64
agy () 0.519
1ipani 45 1 269 8 (2.97) 1.00
45-59 579 10 (1.73) 0.60 0.21-1.52
60-74 316 7(2.22) 0.70  0.33-2.10
74 Yauly 41 0 (0.00) 1.00
azw 0.163
Sunema/sgiavna 274 4 (1.46) 1.00
WHAULDABY 21 1(4.76) 3.40 0.41-31.61
gm”w/s“m”wﬁ'ﬂﬂ 314 9 (2.87) 2.00 0.62-6.54
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M5191 2 anuFuRusiliasdurastadadn 9 demsiniialhsarusnau U (n=1,205) (#d)

Table 2 Bivariate analysis of factors with Hepatitis B infection (n=1,205) (continue)

e High Risk Group Infected Hep B Crude OR 95% CI  p-value
n (%)
M8/ DITNDHTE 253 8 (3.16) 2.20 0.70-7.44
LAHAINT 123 1 (0.81) 0.60 0.12-5.02
MNEMINUNY 11 1 (9.09) 6.80 0.73-66.00
whthu/wathu /ey 191 1(0.52) 0.40  0.00-3.22
unBau/un@ne (ref) 18 0 (0.00) 1.00
AOTUMNENTE 0.625
Taa 232 5(2.16) 1.00
ansd 852 16 (1.88) 0.90 0.31-2.44
e/ ven 121 4 (3.31) 1.60  0.42-5.93
Tsmdsgdnen 0.431
i 347 9 (2.59) 1.40 0.63-3.21
Taidi 858 16 (1.86) 1.00
tianavdl w.e. 2535 0.871
14 1,164 24 (2.06) 0.80 0.10-6.42
Tailat 41 1(2.44) 1.00
weldmstandindsaadduian deusihaznasadiiissaiadin 0.833
(A 39 1 (2.56) 1.30  0.22-9.50
Taivme 1,166 24 (2.06) 1.00
Lﬂu@'ﬁmﬁmaﬂaﬁ 0.130
14 7 1(14.29) 8.20 0.91-70.42
Tailat 1,198 24 (2.00) 1.00
wealdsuidan/tndndan 0.295
(A 49 2 (4.08) 2.40 0.62-10.61
Taivme 1,162 23 (1.98) 1.00
welasumsiandizaian: (wWasudu 1o ¥ala) dewil w.a. 2535 0.026
(A 13 2 (15.38) 9.20 1.92-44.14
Taivme 1,192 23 (1.93) 1.00
weanidanmaiaiagladion 0.008
(A 8 2 (25.00) 17.00 3.22-88.81
Taivme 1,197 23 (1.92) 1.00
wadinadaiusloalaildngemsamniis (gansa uazlildgansa) 0.700
(A 629 14 (2.23) 1.20  0.50-2.64
Taivme 576 11 (1.91) 1.00
Lﬂilﬁlﬂﬁ’)ﬂﬁ'\‘l/ﬁ'ﬂﬁ’]/ﬁﬂﬂ"lﬂ/l,ﬂ”ls‘l‘q/ﬁ]\iLﬁN Tuiinlasildgaammenuna 0.720
(A 300 7 (2.33) 1.20  0.51-2.82
Taivme 905 18 (1.99) 1.00
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Table 2 Bivariate analysis of factors with Hepatitis B infection (n=1,205) (continue)

s High Risk Group Infected Hep B Crude OR 95% CI  p-value
n (%)

wnelasumsineiamdadnmounmdiuin 0.118

ae 117 5 (4.27) 2.40  0.92-6.54

Taivae 1,088 20 (1.84) 1.00
L?Juqﬂmn'svmmsu,wmz’f/qﬂﬂav"i'ﬂﬂﬁmﬂgnLﬁmﬁa’umﬁﬂuﬁm‘iwmzﬂﬁﬁ'ﬁﬁﬁ'ﬁ 0.626

1o 68 2 (2.94) 1.50 0.32-6.44

Tails 1,137 23 (2.02) 1.00
LﬂﬂWqﬂniﬁﬁmwﬁms"mﬁ'uﬁﬁu @ wlsadilu dalou nsslnsandy Wadam Wudu 0.408

LAg 481 12 (2.49) 1.40 0.63-3.10

Taivae 724 13 (1.80) 1.00
finulunsauasy wu daxsa dan ansen Wugthahiaauanaui wiad 0.053

1% 66 4 (6.06) 3.40 1.10-10.32

Tails 1,139 21 (1.84) 1.00

~ v w o
MNAIND 2 WUNNILLUS 1) Lwd 2) aaw

=] v - ~ I Ya .:3’
3) wananideameniasladion 4) Wulfods
elad 5) walasumsUgnaeaien: (Wasuau la
C% Yo o =) " w < v o
) 6) welasumsinenvsarmeaanaeunng
Wuihu waz 7) weieuluasaund wu gansa dm

4 o A v

[ ¥ v v W =
HI1I0 Lﬂu@ﬂ?ﬂlﬁ]iﬂ(ﬂuaﬂlﬂ‘u‘u RN RGN

msdap hsaausnaul agNidad AMeads

o

=~ @

(p-value<0.05) J9aadulseaniazaraulud
dudslaniian p-value-0.05 ulddmuvugarie

NYILLDLANIATNN 3

5191 3 Mulsniuadamsiae hiaduaniay U (n=1,205)

Table 3 Factors associated with Hepatitis B infection (n=1,205)

Muis Co-efficient SE adj.OR (95% CI) p-value
WA (2n8=0, nee=1) -1.30 0.40 0.30 (0.11-0.60) 0.002
wenani@aameniaslaiion (liwe=0, ae=1)  2.40 0.90 11.40 (1.92-70.04) 0.008
fiauluasauasy wu ¢ dan wnsen Wuglhe 1.00 0.60 2.80 (0.80-9.53) 0.094

TSaausnauiinied (lifi=o, §i=1)

shuvunnemsaade hisdusnaud an
MINAFDUANZUUUFUN W@ p-value>0.05 UFAN
TIMUURANUHAIZEN UAZNNMITIATIEH ROC
Curve fifh 0.69 ugaTHaNMSAlATINTaINEMS
dodahiadusniaud lelussauiias Jauas 69.33
(95% CI: 0.60-0.80) ANNTUITO LUMTNINEUBY
FLUUAIN logit model waaslumnd 2 (the) uaz
AMANUAYDA logit model B4 IAFAGN ) VBNYATBYA
FINMUUUNINILUUFANIE U 3 GIus

WU 9060 (Cut-off points) Amanzanie manwy
1haz¥ly (Probability) =0.0340 e1@aNu12 (Sensi-
tivity) $988z 68.00 MANNIUWIE (Specificity)
Sa8az 66.30 MI¥NWENaUIN (PPV) Sa8as 4.10
Amrinauaau (NPV) Saaaz 99.00 Positive Like-
lihood Ratios (LR+) tyAU 2.00 Negative Likelihood
Ratios (LR-) tMAU 0.50 MANNYNABI (Accura-
cy) %089 66.30 UaT Prevalence 74M3ANHIATY

" v

# 1N 2.10 (95% CI: 1.30-2.90)
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Area under ROC curve = 0.6933 Area under ROC curve = 0.6020

0.00

i 2 anuduiusseniemanuly (Sensitivity) AuaanNdIng (1-Specificity)
waugadayadmLuuhnemsdaehiadusnau O ($he) uazd (an)
Figure 2 The relationship between sensitivity and 1-specificity (false positive rate) using ROC analysis for a predictive

model of Hepatitis B (Left) and Hepatitis C (Right)

2.3 MAPNRdRENFNNUSHIUNGANTIN  W3e L) Tesmsimnedanudunusae ey
(Fe mudsany e msdadahsasuanau @ (Wu  Heazdeadamsan 4

M5199 4 anuFunusiliasdureadasn  semsiadahsadudnayu 3 (n=5,314)

Table 4 Bivariate analysis of factors with Hepatitis C infection (n=5,314)

e High Risk Group Infected Hep B Crude OR 95% CI p-value
n (%)
LW <0.001
7Ma 1,837 35 (1.91) 1.00
VN 3,477 22 (0.63) 0.30  0.21-0.64
ag () 0.575
Hpen 45 T 1,233 9 (0.73) 1.00
45-59 2,492 30 (1.20) 1.70  0.82-3.50
60-74 1 1,422 16 (1.13) 1.50  0.72-3.52
74 Youly 167 2 (1.20) 1.60  0.43-7.70
adw 0.002
Susms/sgiamna 1,117 3 (0.27) 1.00
WHUANULDNTY 78 1(1.28) 4.80 0.52-46.91
gn%w%u%wﬁalﬂ 1,515 21 (1.39) 5.20 1.62-17.54
MY/ NENDETE 1,125 7 (0.62) 2.30  0.64-9.00
LNHAINT 545 9 (1.65) 6.20 1.71-23.12
NEMINNY 30 0 (0.00) 1.00
wlt U/ wWethu/ 199U 833 16 (1.92) 7.30 2.12-25.00
UASEU/URANE (ref) 71 0 (0.00) 1.00
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Table 4 Bivariate analysis of factors with Hepatitis C infection (n=5,314) (continue)

s High Risk Group Infected Hep B Crude OR 95% CI  p-value
n (%)
aoUMNENTE 0.069
Taa 1,000 6 (0.60) 1.00
ansd 3,784 48 (1.27) 2.10  0.93-5.02
Wi/ ven 530 3(0.57) 0.90 0.22-3.83
Tsmdsgdnn 0.064
i 1,453 22 (1.51) 1.70  1.00-2.94
Taidi 3,861 35 (0.91) 1.00
tianaudl w.e. 2535 -
Tot 5,154 57 (1.11) 1.00 -
Taile 160 0 (0.00) 1.00
weldasaninisaadidndan duihaznaaadliiisiasaudon 0.001
tae 219 9 (4.11) 4.50 2.22-9.33
Taivme 5,095 48 (0.94) 1.00
Lﬂu@'ﬁmﬁymaﬂaﬁ 0.007
1% 36 3 (8.33) 8.80 2.61-29.50
Taile 5,278 54 (1.02) 1.00
walasudan/ tndadan 0.103
tae 210 5 (2.38) 2.40  0.92-6.00
Taivae 5,104 52 (1.02) 1.00
welasumsdandreaian: (wWasudu 1o wala) dewil w.a. 2535 -
tae 58 0 (0.00) 1.00 -
Taivme 5,256 57 (1.08) 1.00
weanidanmaiaiasladfion 0.802
tae 72 1(1.39) 1.30  0.23-9.64
Taivae 5,242 56 (1.07) 1.00
wadivadaniusloalaildngemsamniis (gansa uazlildgansa) 0.105
tae 2,699 35 (1.30) 1.50  0.94-2.61
Taivae 2,615 22 (0.84) 1.00
LﬂilEefﬂﬁ)ﬁﬁl\‘l/ﬁﬂﬁl/a’ﬂﬂ"lﬂ/tﬁﬂm‘f‘i/aﬂL‘?m Tuiinlaildgaoammenuna 0.341
tae 1,292 17 (1.32) 1.30  0.74-2.31
Taivae 4,022 40 (0.99) 1.00
waldsumsinewiatdadnaounmditn 0.052
tae 495 10 (2.02) 2.10  1.11-4.22
Taivae 4,819 47 (0.98) 1.00
ﬁluqﬂmﬂsman"l‘;l,l,wmi'/qﬂﬂaﬁ'ﬂﬂ"?iLﬂﬂgntﬁmﬁawaaﬁﬂmﬁmﬁmmsﬂﬁﬁ'ﬁwﬁ'ﬁ 0.854
Tot 341 4(1.17) 1.10  0.44-3.02
Taile 4,973 53 (1.07) 1.00
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Table 4 Bivariate analysis of factors with Hepatitis C infection (n=5,314) (continue)

thaaa High Risk Group Infected Hep B Crude OR 95% CI  p-value
n (%)
Lﬂﬂﬁqﬂnmﬁmwﬁm‘imﬁuﬁsu @ wlsadilu ety nsslnsaadu Wada Wudu 0.001
LAg 2,124 35 (1.65) 2.40 1.41-4.11
Taivae 3,190 22 (0.69) 1.00
finuluasauass wu dawsa don snsen Wugdihabiadudnaud wiad 0.579
14 267 2 (0.75) 0.70  0.21-2.84
Taile 5,047 55 (1.09) 1.00

mﬂmsmﬁ 4 wuneuds 1) twe 2) 21aw
3) dumun 4) lsadsedien 5) wnaldsrsiandadd
daduidaatiudinaznaasldiiisindadon
6) Lﬂuﬁam%?amﬁlaﬁ 7) welasuidan/ndadan
8) wneiwaduwusloslaldgeensawnds 9) weald
Sun1sdaeinienidatinarsuwng kuly
10) wngldgunsainssiinufugau wu usedily

falou n3slnsaatau waz 11) weliauluasaunsy
wu gansa don s ufthehSadusnaud
Wi0d finademsande lhisdusnaud adile
SAUNNTDG (p-value<0.05) Jaamulsaaniiaz
sraulaiidaudslafiien p-value-0.05 auladuuy
gave NBAZLBEAGINTNR 5

4 o 4 . A AN e w
15199 5 MulshiinanamsindalSaaudniay @ (n=5,314)

Table 5 Factors associated with Hepatitis C infection (n=5,314)

Mauus Co-efficient SE adj.OR (95% CI) p-value
e (218=0, ije=1) -1.10 0.30 0.30 (0.24-0.62) <0.001
weldasianindsaneduiondaudn 1.60 0.40 5.10 (2.22-11.80) <0.001
szneaasldiiiesasade (Line=0, 1aa=1)
fodaiarled (luidu=o, flu=1) 1.00 0.70 2.80 (0.72-11.64) 0.114
Lﬂﬂiﬁqﬂnmimwﬁﬂimﬁmﬁu @y wUsedny 1.00 0.30 2.60 (1.53-4.50) 0.001

falou nsslnssadu (luwee=0, wwe=1)

fuvummemsaadeliadusniay 3
NNMSNAFDUANZUUUEING wuhiieend 0.05
LEAIIIFILUUT AWM Z TN DY SINI
MIIATIER ROC Curve Wud1 JAWHIAU 0.60
Feaursaruienisaadel Sadusniay @
laluszauiias Saeas 60.20 (95% CI: 0.80-1.00)
ANNEN5a luMsNeuamILUUIIN logit model
LLaﬂﬂumwﬁ 2 (aM) LLaxqmauﬁ'ﬁwm logit model
o AAAGN ) YANYAYBNATTNAILUUNNEIUUY
gavne U 4 s wud 906 (Cut-off points)
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fvanzan fia menuthazdu (Probability) >0.02
maNu | (Sensitivity) 8@z 75.40 AANNTILNE
(Specificity) 50882 41.50 mwanauIn (PPV)
Sagay 3.10 mihwanaau (NPV) $aaaz 98.20
Positive Likelihood Ratios (LR+) ty10U 1.30
Negative Likelihood Ratios (LR-) ¥NAU 0.60 @)
ANNYNABY (Accuracy) 5088 42.40 Uae Preva-
Jence WIMSANENIASIT AU 1.07 (95% CI:
0.80-1.40)
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36-45 U 5088 30.80 (16 AL) WNAU SLAUMS
Anwgegalsunnas Ja8az 69.20 (36 AU)
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