vinesyannidy dainemasensminieidunvend

T

2 I TIOIMNEI s A
Kied #232 € 63 Lcomwdd Vil L g

=
2 3
= a
et s tata ko Tt L B

TN ard & Jesik &

m: & q YT \ ey o i 2 e A Ve B TP ey sy
N : Ny § i d,M ¢ j N AN R Y
et 4 ! : : 2 ; : % 3
el S e ...c’.x«";.wulu.aﬁ)




(l 0 aemyanuity dnineuansnsmineiduuvnd
t\ ot 1AL

T

msﬂszmmﬁhmnngmlaqmsﬁm%”awm'ﬁiu'lﬁéfu
loamiisteanmnnmsidaniilusiaga
ESTIMATION OF PREVALENCE OF OPISTHORCHIS VIVERRINI (OV)
INFECTION ACCOUNTED FOR SELECTION BIAS

\

9

UNENILBNII NISNANAN

InniiwusiSyanasrsugumansamadin
NBMINBIBVAULAY

N.f. 2553



m‘sﬂszmmﬂ"lmwmgnﬂaan1sﬁm;§awa1§1n1ﬁﬁu

0 2 a P < o/ v
Iﬂﬂﬂju\iﬂ\iﬂﬂﬂr\)"l nmstaantdumladng

HNENYNAT) MSNENaN

- - ::’ i AJ -7 L% -
'mmuwuﬁ"mﬂumuwmwmmsﬁnmmmangmﬂ‘%tytywmmsmqmmamwmummm
R RR AL RG L
UMAMNGINY AR VINTIgYaUUAY

W.f. 2553



ESTIMATION OF PREVALENCE OF OPISTHORCHIS VIVERRINI (OV)
INFECTION ACCOUNTED FOR SELECTION BIAS

MISS KHEMAJIRA KARAKETKLANG

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENTS
FOR THE DEGREE OF MASTER OF PUBIC HEALTH
IN BIOSTATISTICS
GRADUATE SCHOOL KHON KAEN UNIVERSITY
2010



uHINYIdYIUNTY

Tususadinaniinug
NRINBIBTVBUUAY
Wangns
19 UGN TN UTIR
a1 dIdan
§ \
FoIneniiwus: ;nsﬂ'sxmmﬁhmmqnwaqmsﬁﬂl.%wawsn'ﬁ"lulﬁﬁu Taailadeandininms
Wanumad

BagMINeTWNUS:  UNTNILNIT MSINANEN

AMEAIINMITAUINTIWUS FNNFANNE A5.UTIU A3 Uszsunssums
INENTANNIE 0500 DuITw NIINMS
IIMENNNG 05 andil malwyad  nssums
UW.05. 753 Sausenana NITNMS

St a a s
E)’l‘i]'l‘iil"ﬂ“}ﬂﬂ"l')‘l’lil'lﬂwuﬁl

—

(SMNFATINTY 93, Uuha HuMIN)

s 12
2NENUSHEN

2 _e /I,

(3MFNNNIG 93 A wluIneg)  (sevmannsg WHO 8OANZOTIY)

AnUdiNTaINg Y ANUHAUEAND) INFIANTRS

a a &£ a o '
AYANDUVNNVINMINEIDYVDULNY



WIS MINANEN. 2553, mﬁh‘zmmﬂ'?mmgmﬂam755@c§awm§?ulﬁm"’u lng
Amiladvandnnnmsidamilusiady. InniiwusByanassagumansum
Uil anindiada Uadiednenss aminndouauunny.

2 sENSnwineiinug:  56.03. Sadie Audsw

UNANEa
2 37 148
mmw'zmmsmmawuauwmﬁ’luﬂsvmn{[ﬂﬂmlﬂ 1@ nnnmsdrsa & Fangu
MagnNndansazialunndsznns nudduil Lwaﬂs"mmm@mwnwmmsmmﬁa
wmﬁ‘luluéfvwmuammﬂanﬂnmmmaﬂmmnmsLaamﬂumamq wazuaas lviiuda
wansznwmaﬂmﬁnnm'il,aamﬂumammamsﬂs:mmmmmqnuu
Bmsdne : ldayaiildnnlasimadsenalamsiialsauseiinnnmsaads
wensluliauludssimalnglussasii 1 Nsvuuumsdnwidedane ﬁtﬁusausuuiauaiu
'svmmﬂauaqmﬂu W.A. 2550 Badaunumnwus w.a. 2552 Taaiisemnsg 7 Niiay 20-
60 T nauum 21,607 Au uaz g nlunsdnwmuasSumsesiamneslulaey
5,796 AU mnwuw'[swﬂs:mnummmﬁawmﬁﬂlulmu U 56 vajthu Tu 3 dne
POINIWINYDULAY 3Lﬂi’l“ﬁ‘[ﬂﬂﬁ’lu3mﬁ’lﬂ'nu?mLflju‘;ﬂﬂau wiandradesiu Tasl
muqmﬂwaaulﬂ (ANNYNBEINENY) u,ammumqma IWALaEVA Y @I85 1) a3
umun‘aaua 2) amwmmﬂmawmﬁ’lulumummmu GI’JEJ’JE‘YI”NGI‘N 3) muuulwsiin
YOUTNUIY UBT 4) aﬁm'stmummu‘laﬂumwn umqum menzinaualsTusunsy
Stata
HAM3ANY @ MsUszainadmanugnaasmsindeneslulisuiidnongisds
nlumumaﬂmmnmstaamﬂumamq INAUSBEAE 42.0 (95% CI: 40.7% B9 43.3%)
umuammsﬂs sanaaaNugnimidsieandnnmsdendudiatig laaiSnsUsu
mwunwauamuﬂaumﬂ LNE LAY LAY SB8az 39.1 (95% CI:  37.6% &4
40.7%) 3088¢ 43.3 (95% CI: 42.0% 69 44. 6%) WaLIDUAY 44.9 (95% CI: 39.0% i3
50.9%) MUSIGU uaumsﬂsuumun‘aauamunau'nlnmausumsﬂnm ldun wumsag
turaslsenng mmmsmsamﬂummauﬂswaqnanﬂsumnswaamu MM IFGINTE
anTAINGUMSEITITUI@aTRT fusasar 43.0 (95% CI: 41.79% B4 44.3%)
SPHDE 42.2 (95% CI: 40.9% 69 43.49%) uazdauas 42.1 (95% CI: 40.9% 04 43.4%)
MUAIOY Sm'swmsﬁﬂL%yawm%“lulﬁﬁ'ummyuuu’qmumetaxnzjumq Wiy Sasas
43.3 (95%CI: 42.0% 4 44.6%) Wax3osaz 39.1 (95% CI: 37.6% &4 40.6%)

MGy wamsUsznamanugnaeimsiadeimilinduitlildihsanlumsinm



247448
seinvuTnsinzaadounu Tasfmiedetlasamne 974 uarvUIUINY Saear 40.5
(95% CI: 40.3% 4 40.6%) u,avwamsﬂsvmmmmmwnwaqmsmﬂmawmﬂulumun
IﬂmmﬁmsLmummu’lammww LLaaamn TagRsananaaziuvaasmsaadenss
1‘U1NG]‘U?JE]QﬂﬂNVIlNL‘(I'I‘S’JNﬂ’ISﬂﬂH‘I fifithoime guazwinumlaununguagng
Tﬂﬂlutwuﬁaqa1ﬂ1un15LLnun UNAY Sa8ax 43.0 (95% CI 42.9 4 43.0) uazlosdiy
’lmy“lviwamsﬂszmmmcsmu‘qnnmmmmmﬁmsmqanm‘n’lumu\mqaﬂwmnmﬁaan
Wudadi aguszana Savaz 43 *?}ngniwquﬂazhwmmﬁﬂmﬁnﬁ'aﬂ (MaNu
UANFNINNY 5888 2 Wz 95%Cl: 0.2 & 3.3)
d3Uuazdniduauuy - andnnmMsdanitiumaialidenamnindamsyszanaen
mmwn"lumsﬂnmu Luaqmmnwawmmuﬂsmmm (wauaza) Hundreiuly i

nswuumsumswmwmumqaﬂmmnmstaanl,tlumaammmsnaﬂgum’lumsﬂnmms
Ufivmmmmmqn



Khemajira Karaketklang. 2010. Estimation of Prevalence of Opisthorchis viverrini (OV)
Infection Accounted for Selection Bias. Master of Public Health Thesis in
Biostatistics, Graduate School, Khon Kaen University.

Thesis Advisors:  Assoc. Prof. Dr. Bandit Thinkhamrop

ABSTRACT
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Prevalence of helminth infections was commonly obtained from sampling surveys where
samples had different characteristics from population due to various limitations. This
observational research aimed to estimate of the prevalence of Opisthorchis viverrini (OV)
infection accounted for selection bias and indicate the selection bias effect on estimate of the
prevalence in the study.

Methods: This data in the Observational study from the primary outcome of
Pathogenesis of liver fluke induced cancer in Thailand and the data was collected during
August 2007 to February 2009. From a total population aged between 20 to 60 years of
21,607 and 5,796 participated in an endemic area of 56 villages from 3 districts in
Khon Kaen province. The crude prevalence was presented on percentile and 95 %
confidence interval. Four methods of estimation that accounted for selection bias namely weight
method, direct standardized method, heckman probit model method, multiple imputation and

resampling were implemented. The study of analysis was performed using STATA.

Results: The crude prevalence was 42% (95%CI: 40.7% to 43.3%). The
prevalence of OV infection accounted for selection bias of inverse probability weighting of
age groups, sex and village was 39.1% (95% CI: 37.6% to 40.7%), 43.3% (95% CI:
42.0% t0 44.6%) and 44.9% (95% CI: 39.0% to 50.9%) respectively. The prevalence
of OV infection of inverse probability nonresponse weighting of live, participants and sent
stool exam was 43.0% (95% CI: 41.7% to 44.3%), 42.2% (95% CI: 40.9% to
43.4%) and 42.1% (95% CI: 40.9% to 43.4%) respectively. Direct standardized OV
infection rate of sex and age groups was 43.3% (95%CI: 42.0% to 44.6%) and 39.1%
(95% CI: 37.6% to 40.6%). The prevalence of OV infection of heckman probit model of
age and sex and village was 40.5% (95% CI: 40.3% to 40.6%). The prevalence of OV
infection of multiple imputation and resampling of sex and age and village for it isn’t

append span of age was 43.0% (95% CI 42.9 §4 43.0). From these, the prevalence was
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43%. This is slightly higher than the crude prevalence (the different was 2% and ranged
from 0.2 to 3.3).

Conclusion and recommendation: The selection bias had a minimal effect on estimation
of the prevalence in the study. This could be due to dilution effects of important variables (sex
and age). Eventually, analysis that accounted for selection bias should be performed in any

studies on prevalence estimation.



mu’inmﬁwu5ﬁuauéauﬁﬂlﬁ'ywm§ WaTAISH



necnssnUszna

Inenfinugaiuil e’ha,%aqa'wlei"ﬁmmmn;mmazmmmﬂmﬁaasiwﬁ?}qmn
SANFANNTE 5. Veudior DuFIsW fUSnwdneniinug ﬁ’l@i’ﬂqmﬂﬁﬁnﬁﬂm Ay
mnaa‘uLLaxun"lwﬁ'aunw%awﬁﬂFmm'iumLaﬂﬂé’lum'sﬁﬁnmﬁwuﬁ’sﬁﬂﬁmmaaﬂ
HIT8UBNSBUYDUNS Y Aouundregen o Tan1ail uazeans 1usaunss A0l
TNANFNTINSE A5, USTAIU A3 w"lwmmauLﬂsumsawaua‘lumsmmmuwuﬁua“
Wudszsmnssumssauineniinug W'saumﬂsm’lwmuuum‘lumsmmmuwuﬁ FINN
SNNFANNS 05,1081 e lwyad uaz uw.es. 359 Souzanaana wn'sm‘lwmuu 21
wordadnuiiusTamicomsinminug

PDYBUNITAMAANNITMMIMFadduazUscansanans ANEANTITUFUNANT
N INRTYBULAUNNIY ﬁﬂsxangﬂs"mw%muaﬁﬁifmauauuvﬁLﬂuﬂsviﬂﬁﬁtauam

YBUDUNSEAMUMANINGIY NWINENS LAY w'lﬂauuauu‘nuﬂsma‘[uas
Uszihihudseanm 2551

YBVBUNSEABUADU 9 i u,awmwmﬂummmmanmuauﬂswmﬂsmamm
mu ﬁ’lwma\ﬂmau‘lwmmmamaamamauam

VBVDUNWIEAN HHIBMTATNTHAINS MdzeauazaInsdgwal Mmazenn #lw
muushuszlianumsvdagyamn

YDUBUNSEAMWISENS Budsw ibiuunhuarlianumhemdawauan

#BBUNTEAURAIL JuNg Aliduusihlumsideumdainsunufiuuy
Ity

'mzmaﬂ NIVB2BNTIVIBUNS A AMNDM - AUIUIN Mstnanane iy
msausuLaﬂwuaﬂwmsﬂnmunanmﬂmmsnua zionlaldadefifeanassn uay
eRUWII MnARE-Yasaming mstnanas Alidhla Malauazlvanudinmia
GHERIG

' AT NMSNANEN



GREITT

unAadanw Ing
UNANLEMHIBINGY
Mane
Aaanssulseme
UM
AU
unit 1 umh
1L enuthenuazenuddgoaatiym
2. MM
3. IngUszandmsiae
4. DUBNVDINISIY
5. dmudwimwe
UNii 2 I5sansuEEIS T nTee
1. Lma'qmmﬁﬂwmﬂwma\aﬁmmﬁﬁlé’mnmﬁﬁ'ﬂ (Source of error)
2. mRMEemsiueudananzasadanuiildnnmsie
3. wansznuzavesdnnmadeniuaieteuaritmsuslatymaas
sddandiadeansnnmsdaniusiag
Bmameaiialumsiamsiusadnnmsidandlusiagaainmsise
msdndewensluliigu
MATeRmTes

N O o e

AIBUULUIAAM IV
unil 3 Sed UM
L sduvumsidseadlasimsidonalamsialsauzdeinannmsao
dawenslulaisulutsemelng Tussasd 1
mudsuazmsinsiuds
w3asiiaflalumsise
FONNITAUINMNISE555Y
msaﬁuﬁagauazmsﬂszmawaﬂ"m‘ga

S O W N

4

MIINATENTDNS

u

=
e

2 ® & ® D

HOOO?O:AAQJ&:HH,:D

—

17
20
21
29
30
30

33
35
36
36
37



d15U (fa)

UNN 4 WaM AN

1.

2
3.
4

ﬁnvmzﬁagaﬁ'ﬂﬂﬁaqnq’uﬂszmnsua:nzjuﬁ)at’ha
anvurmMalsznnsidenasemsiudang
msiludmeguazmsandanenilulyioy
msﬂs:mm@hmmqnwaqmsﬁﬂL‘?ivawsn%‘lulﬁ'ﬁuﬁmmmﬁ'waﬁa
Mmikivandnnmsidamudiagi

HaGNsEnINEANNEN i ldnnmiensideaaanidiiiend

]
VYV o

nnmsdaniludiadeiumanugnaasmsaodanensluligui
Amnudisaddnbildmisiseadnnmsidaniugag

unil 5 agUnamsdne aduneua uardaisusuuz

1.

6.

T,

8.
LBNFIID D

i]
Y o

wamsuszanasamagnmsdaennsluliduidnudeass
fidilsfsendnnmsidandudachs walilamilaiamamsinge
wensluliduudazoyana
wamsussnuemanugnmsamdanensluliduiisnugosss
ﬁﬁwﬁaaﬂﬁmnmﬂﬁanLﬂuﬁaasimtamams&m%yawm‘ﬁiu'l,ﬁﬁu
YIUADETIHYAAD
wamsuszanmumanugnmsdndawnslulifuidunudisds
andnnEantusiativaimsdne
ﬁnum:m\:ﬂizmnsﬁuwamﬁﬂszmmﬂﬁmwuqnﬂmmsam‘?;awm%
lulsieu
mawSsuiisuremsusanamenugnmsiadawnalulsiy
sINIEmsmeadanndeniiiudmadietumiddoiishumn
dasialumsdnmasail

YLFUDLLULY
d5Una

Wi
41
41
43
44
49

58

62
63

64

65

69

70
70
71
72



MANUIN
MANUIN N

MANUIN o
MANUIN A
MANUIN
MANWIN 7
UsedGnideu

d13Ua (6a)

mafludmamaazmsdadanenslulicy Tosutsan
U

msu,mu"?;l,muleimL%QWﬂﬁmiﬂmnsu STATA
wuutiuiindaya

mswaaqmsw:ﬁlﬁ’aﬁﬁnmﬁwuﬁ
BONITANMIURSUSITN

¥
76
77

83
94
98
100
102



MINN 1
MTNN 2

MINN 3
MWD 4

9]']51\1"7; 5
MW 6
Gn'i']\?ﬁ 7
Gl’l'i’h‘\“‘f; 8
GniNi’s; 9
MINA 10
MINA 11

NN 12

§1579N 13

GREITTePRN

B
msnummssmﬂssuﬁLﬁ'm‘zj"aqﬁ'umsﬂsxmmmﬁﬁwﬁaﬁqaﬂamn 22
maaniudiagg
waaeals uavmwmnamaqmuﬂs’lumsﬂsvmmmﬂ:nmmwm 33
msdadawenslulsigu
wazganﬂﬂﬂmnejuﬂs:mnmaznzjué’oath 42

msaginu msuhsanduemaiasuazmshidiennszanamends 43
madsmdummaias Tasutimunguanuaziwe
msiiludiatauazmsdadanenslyliou lasusmunauazmungy 45
oply

msiudhaduazmsdadannalylicy losudsmuinauaznguay 46
I

[
o <2

Anugnaasmsaaeawesluliduiidmisionsnnmsdudias 50
MuTBmsinhmingaya
5mwmsﬁ'm§amﬂu€hatiwmmgmﬁ'w%%mwsqs:m'mq'mwwma 51
wazwemdi loguunmunguang
é’mmaqmsﬁﬂL‘?';awm%’lu‘lﬁ'ﬁummgwuﬂ"’m%ﬁmmsqszwﬁwﬂEju 52
iwAmzuaziwAndl lasuunmunguagy
am‘smaqmsmﬂmawmﬁ’lulwummﬁmmmﬁmqmwaqnaumamq 53
losutsenaneuaznguay
mm’gﬂwaqmsmﬂwawmﬂulﬁ(?fuﬁﬁwuamﬁmﬁmuu‘[wsﬁmaa 55
u‘?lﬂu,uuLLazmsLLWﬁLLUU’lédM%@WM

andrasnmsidaniiludise YIIWO’]ﬂﬂ"liL‘lJ‘SEl’ULVIEJ‘U‘J"WJNﬂ’lﬂ’J’]N‘Ziﬂ 58
ansmadadanendlulidudeiimsmadaiimiiendaaims
weniudatuazadfi limilivendnnmsdaniiugats

< o ' a & a Vv v 'Y
msiumaiuasmsandanaslulidu Tasuwsmnaumithy 78



PN 1
MNN 2
MW 3

AN 4

M 5
M 6
MR 7
MWl 8
MW 9

MNH 10

AMNN 11
MNN 12

d13UAN

WHUMWBEUIBYBIITNSUUY Bootstrap

NIBULIANMSINE

usummgiiendaszasiuiiguueiiialy s 1o Taud sunavhuls
BYNAT wardinethuuae Saviavauuny nnlasimsisenaln

mstﬁoﬂswuu%qﬁtﬁﬂmnmsﬁmL%awznw‘ﬁiulﬁﬁu“luﬂs:mﬂlm“luszmﬁ 1

uuRnszuuMsiutayaraslasmddanalnmsiialsaus e
LﬁﬂannmsﬁﬂL%ﬂWﬂﬁ%lﬂé’ﬁligﬂi:tﬂﬂlﬂﬂiuizﬂxﬁ' 1
Lmuﬁ'qﬁ”'umaumﬁmswﬁﬁaga
msitlushaduazmsdadanenslulivy Togduunmamsiy
Plsanammugnaasmsindannsluliuudarizms
HasNBIMsUszanmmaMIgnIaIMshadawnslu iy
Manugnaasmsiadansnslulifuiidnudssianmideendnn
msdaniiludiatg
ausznumanugnoasmsaadennsluliaulumasefihun
ﬁ'u‘[an*namauaqummmqnwaqmsﬁm%yawmﬁlulﬁﬁuﬁﬁwmmoﬁ"’m
sdanmilieadnnmsidendugisg
ns:mumstmuﬁuuuﬂldmL‘?vag udrduzn
u,m:ﬁqﬁy'umaumiﬂsxmmmﬂam"qnn”nsﬁﬂv??awm%‘lulﬁé’nﬁmﬁ%ms
uwuﬁuvﬂddw‘z‘mwn (Multiple Imputation) uazeju‘gw (Resampling)

%
15
29
31

32

40

48

57

66

69

84
92





