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A Review of Leptospira infections in humans and animals in Thailand

Part 1 Leptospirosis infections in humans

Wndeouw alSaaes’  ana Beserionina’ waAnIu esndiudl’

1 aa v & a LY . . o . a a =
AAUNDIYINTIUEANIAN UNINYRY Ludwig-Maximilians #3uA Uszmeeasu

2 pourdnIlnnemans PNaNTAINVTIENaY 39 auudEaus waunu Ty nzunng Ysemelng

1

Fabienne Sprissler'  Supol Luengyosluechakul”  Katrin Hartmann'

' Small Animal Medicine Clinic, Ludwig-Maximilians University Munich, Germany
? Faculty of Veterinary Science, Chulalongkorn University,

39 Henri Dunant Street Pathumwan District, Bangkok, Thailand

ABSTRACT

Leptospirosis is an important re-emerging zoonotic disease which impacts on humans and animal
health, occurs especially in tropical regions and as the consequence of seasonal flooding. Free living
rodents are considered as major reservoirs of infective agents, causes of intermittently shedding
bacterium with urine. During outbreak incidences according to the public health annual statistic record
some decades ago, up to 25 cases per 100,000 people was marked as infected and many people were
suffering from mild to severe illness, some of them succumb to death each year. The highest record of
human case was on year 2000 with the number of affected people were above 14,000.

This retrospective study aimed to provide a concise overview and intend to summarize the
information of documented literatures on Leptospirosis in humans and some animal species, and
rodents, which dealing with the accessible data on history, prevalence, serovars, case distribution, some
risk factors and the official prevention and control measures. Prevalence of human Leptospira antibody
were ranging from 13% among rice farmers and incidentally up to 78% of stationary in-patients affected
after flooding and the high water in lowland area. Middle aged males and onwards with prolonged
working hours on rice field in rainy season, having of skin abrasions or open wounds, and being of bare
foot on working in paddy are of great risk. Foreign tourists were accidentally affected post exposure to
some risk circumstances while traveling or taking part in water sport activities. Sub-clinical infections
occurred in domestic animals and free living-rodents. Leptospira serovars are gradually studied from

various researchers.

Keywords: leptospirosis, serovar, humans, rodents, flood, risk factors

Hiuiiaveu: Ins 081-8200443  Buud: lsupol@chula.ac.th
"Corresponding author: Tel. 081-8200443 e-mail: lsupol@chula.ac.th
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Igilonadudadorinnisiuqerivhuidiedesesn
uentu Taewugtheidesinudilulsmeuiasy
50 finoniaesau udiiloszduingafiuiudn
aldanunsadugethls FelddsuunldEene
yhllenaduiadoantiosaslunaiden (Yuni-
bandhu, 1943) sieuilul w.a. 2489 fidania
UASAISIINTIY NugUisauauionslidge uas
uamsemsthefiaenndosiuAusseneianzvedsa
(Sundharagiati and Buspavanich, 1951) aledinng
Hsgds Anwieauluiiufiislsadoludnassd
lwuiiitaelvisedudn uilunadugilifng
nrrafugnniisindniulsainieiosufonas
ANIZNIN UTENINLABUNINYIAY WA 2491 §ia
WounuAuS w.e. 2493 s1enudi dgUieduiu
52 s19funFunsinwIanlsmeIuIaguIaIn sl
wugthednsienindundia 5 910 52 578 e
Sowaz 9.6 (Sundharagiati and Buspavanich, 1951)
wazluseningd wa. 2493-2504 Adsvimdedlnal
wazfiwaylan nunishnlsaaulealulsda 65 518
Tnoluduauddsnsinstaefaniefosar 10
(Adthamsoontorn et al., 1960) 3ulul w.d. 2505
Anlsalufiufingemnuviuas Tnelsameiuna
nasnsalldsuauldifiodnwsm 54 e luswaud
1l 4 reiithene Anduievas 7.4 matheduiusiy
fugamadiiiilunnyn uazsniAaduiiiselitios wu
naNeTINTUIe Tdusenu annisaeuaunnaAud
Tonawnslddufauvauhanysniiunasuudoude
1119U (Charoonruangrit and Boonpacknavig,
1964) ieynlul w.a. 2511 dnsfnwidiegnaiion
FuumInnaKesufUansanguieidesacde
1,377 578 nlsang1ua 39 wisludssine wu
Yowar 14.3(97/1,377 518) l¥iauin (Sundharagiati,
1969) wardlsrgaunisAnwiluliaifgatunuii

ANNT0RTIINUTRIINWRIUHURANSLTS Sosay 8.6

(37/432 318) MnghediuanseInsanlssmeuia
10 LL‘ViﬂuﬂjﬁLWWﬂ (Sundharagiati and Harinasuta,
1964) sioun \lefimsWannssuusaifiansisaey
U w.A. 2515-2543 yilAnudasunullunyesnis
Lﬁmﬁumaaqﬁﬁﬂﬂid LLasWU'jm'nm;ﬂIsﬂﬁqﬁum
Fousl W 2539 (MOPH , 2017a) warlud w.a.
2539 91 8. MuBIYQLIN 2.UATINYELN UEI9NTE]
ﬁfnfiauﬁ?fqu“]uL'samﬁqlé’ﬁmiwumwmgﬂisﬂLﬁuqﬁu
quila 50 571868 100,000 AL wazluldndeunAdadu
fiavszaudy wanulunguiminnaniamiloves
Uszna Belunintudmunenuvedsaie 16 910 19
SwiaiAne (Tangkanakul et al., 2005)
Jedualsaaulealuls@aunasinasuns
nszagluudalurmnniiniavesusemaudunan
wiawd lasduluiuiisminsme 4 vommaneld
nIDNIARIUDDNIABNLULD (MOPH, 2017b)

a

mafuansynveslsaInelsaiased
Ao Tanuinseninenntd wa. 2514-2538 §
Sruaugthslusmlifudar 272 919 udldifintu
oghanndausian wa. 2539-2542 fHfihe 6,000-
12,000 518 warlud ne. 2543 wugtefndogeds
14,285 510 uazldrosansasngsannd w.e. 2544
uaglusedu 3,000-5,000 918 Tud w.a. 2563 3
Fuauge 1,603 519 seunsnisiuiledls
wsnmmi"n,ﬁuﬂﬁmuqmﬂaqﬁuiiﬂﬁ ALY NTATIT
WlsAlugagn wuvduAumessuiainen nstesiu
nsunsnszaglsa Nshinus-UnasuAUsEITY
SN IAIUANY TN INGLNYE BT TR
Tunany 9 17':1114171' (Tangkanakul et al., 2005; MOPH,

2017a) Fauansluzudi 1
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m number of people suffering from leptospirosis
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gﬂﬁ 1 Human leptospirosis in Thailand 1972-2016, created with data from Ministry of Public Health
Annual Surveillance Reports 2017 (MOPH, 2017a)

o

number per 100,000
- =}

2012 2013 2014

year

m Central Thailand

@ North Thailand

® Northeast Thailand
m South Thailand

2015

2016

3‘1]“71 2 Number of people infected with leptospirosis in Thailand per 100,000 by regions from 2012 to

2016 (MOPH, 2017b)

2. Msunsnszagvaslsaaulnalulsda

nsunsnszarevedlsaludegiaansiui
wulsaiildnngfinig Tnewuldvesluniald wasaa
azfusonidoanie AeuINUNITANRIAIYEISHTY
Ammdsd wa. 2553 Tagwuinlul we. 2560 7
wugUaelunialddiuag 6 519 1nUserns 100,000
Au wazluniangusenideanied 4.4 s18 970
Usznns 100,000 AL (MOPH, 2017b) fawandly
gﬂﬁ 2

Nssvaataaulnglusifinsrony waliy
indaiiteyansfinwilainnin uwazdilifiviosujuRns
fau1s0ns19ladedlsa15veudelundayiiui

daonwnaans UR 72 18UA 2

Journal of Thai Veterinary Medical
Association Under Royal Patronage

JUNIZIT A1, 2507 Charoonruangrit and Boonpak-
navie (1964) lésenuideaulnglusiinsian
96.4 % (35/37 foe9) WWudlsns Bataviae uay
5.4 % (2/37 $19819) LUUTL513 Icterohemorrhagiae
Tuaagideanulunisdnwives Suntaragiati et al.
(1966) nanfia Tgnsvdniinuldiosfslusngsd Ao
Grippotyphosa, Icterohemorrhagiae Way Bataviae
wiliilduanddfusaviniudesazila anduly
sewial 2545-2550 fnsAnwanndeiulugiinie
A9 9 NUNTTHARITIAIUYNTBITLTIS Autumnalis,
Bataviae, Bratislava (Niwetpathomwat et al., 2005;
Myint et al., 2007; Wuthiekanun et al., 2007) Tu




5enINeU WA, 2553-2558 LUBYALAAIANYNVEY
19275 Shermani finuldgagaitaisuszing
e Bratislava, Panama e Sejroe TAgNUIN LU
nyunwe ddnsaugngsantaesieauduyile
Shermani $agag 94.1 (16/17 579) (Chirataworn
et al., 2014; Chadsuthi et al., 2017) yonanina
fidvdasionn TinsranuTlsnsvingensng q aud
Igsrusallu ansnedi 1

dmdvdnifluiaunsdminnylainis@ne
Tnem@Siimendenisasianunisinidednou uas
soundsAnwistlaniuingossing q Ssillonaged
sgflanuduiusiuildmsmanuluingud dsiuandu
ms1aft 2 laTinnsAnwsndausd e 2491 Fiwudn
lanauinlaeds MAT wailldseydaiadlsnslag
Sundharakiati and Buspavanich (1951) afiadls113
FinulgUeeiBuisnenuindaudt we. 2507 lurane
2in1AaINnaTe 9 N1sAnel lawn Autumnalis,
Bataviae, Hebdomadis, Icterrohemorrhagiae,
Javanica tusu (Sundharakiati et al., 1969)

mshndafiiniutinvieaiigrvndisUssne
finsfnwnigafudnveaiisafiduniadaunly
Useinalnowailafinnqulsailiosfouunsaiinlyn
nduly TduAvaeesud Auansdannsldduiadowiu
st g Jansen et al. (2005) lésesuinsywing
T e 2505-2506 wunsindeiaulnalus gl
Sowag 15.7 (39/248 $18) wazluseningd w.a. 2541-
2551 Hoffmeister et al. (2010) l¥s1gauffinie
aulnalusgeiviosay 40.7 (24/59 $18) iy
sewinel WA 2551-2554 wuynglsuiildilaumg
Whan wazldnsamuinldduiadedionduly Wy Wy
grlSumadesay 33.3 (5/15 1) (Van de Werve
et al., 2013) waglul w.a. 2530-2534 Juyn
LSO haURSaYay 75 (24/32 518) (Van Crevel
et al., 1994)

5¥UU GeoSentinel 1u Global Network «‘7{‘[,%
$ruulunisiiiseTlsadefifnainnisiunis
FIUTIWNITUATBYANIAINTTINGIUIA 37 UriaYes
31 Uszwavialan Tnganizegiedanisiihseilsa

fawendnluainUsemalunsau Tul w.d 2561

fisrwnunistheuazasramuindunisinideainlsa
wllnalUls@asosas 81.1 (146/180 518) laendu
tnvieafieadildsudellanusemelnetesas 28.9
(52/180 $78) (Vries et al.,, 2018) fiunaziiiasann
JuhsanuieslunisumieniienUssmelve

InviewiieaainarsUszinmiionnlun
Uizwm%?au%uawﬁmL%aaﬂﬂﬂﬂiﬁQLﬁmé’uﬁa
wdsihfidudoude (Ricaldi and Vinetz, 2006;
Pappas et al., 2008) nsugtivheds (Calvo-Cano
et al.,, 2014) V9871998 AnnNsAeNs U
11U N15889LN (Gallardo et al., 2015) NSUIITUARA
mathuneUssam (Sejvar et al., 2003) 1sANEUL
Tufisg 9 U IuLLiJ'ﬁ’IISU\‘l (Seilmaier and Guggemos,
2008) Ldutandiinizaye (Christen et al., 2015)
nsteunsinusilud (Guron et al, 2016) Wson3
dughluwiivuuay (Steffens et al.,, 2006) YT
finsuenfenisnuiiudnisinannynusssunfiu
Wouln niemiuvIenia (Kager et al., 2001;
Calvo-Cano et al., 2013)

Piyaphanee et al. (2012) laasuniuiin
Voufigafd1efvsnaaund1ials wanszuas
ngaww wdamansaitviaslvainianans fe Tuths
Uaneln.a. 2554 lnefneuiluyiglsufosas 70
(295/422 $18) Wan1T@RUAINNUINTeYAY 15.4
(65/622 19) Wdudatviadan lunguiififies
ovay 30.8 (20/65 318) Tildaavnliazenn ndwan
Sudfaiviuds dalwgdiliifninadesiosiunis
FnlIADE9TIN
3. Jaduannudsssanisinlsn Useih waznisuws
nszanelsaleniideny

nsanlsaaulnalulsda ddadediuang o lay
nanss Ao nslédudaruunadaifitinnsvutou
Wolsn waglnemadoniwy ‘Luﬁ'éwamgmaslumﬂsqﬂ
wazduflegende (Chadsudhi et al., 2012) l¢iins
susaRamsanliuiedu delud

WA LnAYeddnsnisanlsagan A
IG]EJWU’j'lluﬂ’lii'IENﬂuIiﬂﬂ%ﬂLLiﬂWUEEﬂ’JEJL‘T]ULWﬂ‘U’]EJ
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W 4 58 (Yunibandhu, 1943) wagsiountul ..

2491-2493 wungthefiindunsinululseuia
qnasnsal Wunawegatisfosas 84.6 (44/52 518)
(Sundharagiati and Buspavanich, 1951) wazlunsg
Anwuey Charoongruangrit and Boonpacknavig
(1964) wunsiialsaluinayiegedieTosay 87.0
(47/54 10) @OARABINUTIETUTDLTINGTUIBATTNY
wazlssne1utasuBuaninugiiemasogeds
Souay78.2 (43/55 518) way 84.7 (50/57 57v)
A1ua19U (Bunnag et al., 1965; Butsorn, 2016)
nsgnTassuaulaasuinnaveidadiunislae
gandnavedaviangiiy Immawwz‘luﬁuﬁﬁﬁmwmgﬂ
UBNEGN mm%wudwqﬁulﬂu 30 LYINUDINANGY
(MOPH, 2016) Tna@ata31nd1inauafALmieyif
Lena1wAr189zUszno U1 NyUININNGN
wands (NSO, 2017) fetumaneTaiingfnssudes
fagduiademusssurfgeinitunands Undudalu
Wnad 9 fvhadudeaulngldsanunsailiin
agldunuduidion (Levett, 2001) uagluudindnd
dnidmnnuy Faduundeiilsnvesde Feasundido
genlufuthdaans fufunuasnsmesededinm
deagannninmandganszdadusinuan Jad
Tomainusaida wianaen Whildiansvessianie
Tur w1 waitudildine Ssluninfumameinas
uth Buwthuy 9 sdeaddludiitesudniiiun
u3laa (Hinjoy, 2016)

ngueny mavefidnlsasinoglutasionansau
lﬂﬁ]uﬁﬁgﬁﬂ Sundharagiati and Buspavanich
(1951) lénanfanguensfifndeiagszmi 20-50
U lnowuiedosay 69.7 (39/56 510) iilesanniluioi
Fosmidesdndaensliussnu ashu wnsugn
(Tangkanakul et al., 2001) feuamslu U 3 uansdia
nduengiinsanunisinitegedeasiiiuineglute
91U Ao 939878 25-65 U

aana Wowaulndlus asnsnnmuagldFly
gungll warszduanuTumnzan wuilsaifnyos
Tungry Ifuddaudnanaiiounguniaudinaraiiou
panAu (TMD, 2017) mseaulsa snEuainidled]
Ui wazthvhsdsiidesavaufiuannty s
Mndifienunisfalsandusnlungamme lufeu
panen w.A. 2495 Alsaneuiaguiadnsal fovay
81.8 (9/11 719) uavlul w.a. 2492 fevay 89.2
(33/37 518) AlsaldiAnynnin Adeluggay
JsaenndosiudlaunisasUvesd we. 2507 finy
Sovay 83.3 (45/54 918) (MOPH, 2016)

d01NKIAEN wazgUAIEATATITOU
Sudjanhan (2005) Anwwaludedidwosiuceu
guenans N3 TelIn wavanmwinaeulagsau
#9vsnadenisiialsa  Chuxnum et al. (2007)
namisnsdimnthudeuiseglufituuey Srvhuds
Wudsed aeflenmidesiiinndu 4.3 whaesund
anmiatuiideiswanvylussaeniniiivioud

w IS

number per 100,000
[S]

- == : : : : : :
04 59

10-14 15-24 2534
age in years

35-44 45-54 55-64 65+ 70+

gﬂﬁ 3 Number of people infected with leptospirosis in Thailand by age groups in 2016 (BE 2559) (MOPH, 2017a)
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wedeviautou wazinemsinddadau Adnday
Feosfigatu dnnsAnwiitaniauasssduniiuans
frieFouivingudnvarazinsiinlsamndu
asainvesndIFouiiinisdnnislafnin Aenuge
fovaz 12.5 (7/56 318) lnaiieuiuasiFeuraluds
wuliesSesaz 4.8 (7/145 519) (Tangkanakul et al.,
2001)

nsuAsntgaIvineuluwlasun Chuxnum
et al. (2007) esunsnulsadiatuegnadidedfiy
winlaldanldseniniesenuentiu waznisld
nenwduiioadiuaulun wiedledouiuniiy
thyiauds wudeyanisinlse vaefidnistetu
yanonveih wuingugasldsoaiildnsinisin
Tsuites¥osay 25.6 (11/43 518) Tuvaziingudill
anldseaynildnsnsfnlinteioraz 50.8 (31/61
318 wenmienntiunislaniansuenfiluileded
vlvianudssvedlonianisinlsnantosas lng
wuinganlsaildnansnendifiesiesay 74.4
(32/82 $18) \wuunguaudildnianaudy wug
Anlsagefialoar 90.2 (55/61 518) (Phraisuwan
et al., 2002) In1sAnw1d1 Msaildseavingnes
adluvin wiadledeududwiudwian wuiwiils
lenianishnlspantiaeaduin (Choomkasiaen and
Petkanchanapong, 2007) é’aﬁ?uﬂssmmmmmqm
Felduuzihin Sududesamuldsenvingmensd
Aaugeiehuileazaslisiniaue

nsinlaidiniuiaunalauuionis
Tuluteawsdidey Levett (2001) na v
anUsniifideuuidoudelddudauinuna Hodedn
vumtsressnnigaziutdemisdidalsals 1ad
srenunsAnitetuinveiieaiinsesunanasn
ANg 9 NNTYIRAnsINUUsEIAn Aagu Tunials
vosUsznelnefodovar 90.9 (10/11 51e) Jadunis
Anwwes Chusri et al. (2012) uslumsinwadadu
lalouanfeanuduiusveIseAUAIUTULIIVOINTT
Aaununafun1sinde 21nn1sAnEITeY Tang-
kanakul et al. (2000) wumiamﬁ?aluﬂejmnmﬁ
#osanhaluundnlaedesiuinunasianiogis

Yovaz 23.7 (14/59 578) luauiiawiheuluvieswn

windlsesurauwnallauinninaesurivusnien
fnilentafmdeifivuiniuogreiiteddaie
Sounz 48.8 (21/43 578) (Phraisuwan et al., 2002)
uananiuiaukainiiafignuin sesdanaonain
Waenuaneses veslwe3 (Pomacae caniculata)
fnurhludwausnnudsnuggnialundn Ay
Foendliidolsadisnanisld (Choomkasien and
Petkanchanapong, 2007)

nsnszviindiedunse uaziuguaaida
Tsataulnalulsda Tangkanakul et al. (2001) 1
Anwifanguauszvitanguauid violsfinwid
Sumsrovesdlsad nuinguuasianuiselsany
AnuidesiaziAnlsatios duaeavinvosnduiiladl
auslulsnd Feldidedanniinisliusssould
ShedunsrsuarnisasienuasEndniavaiunse
anmudsareInsiAnlsals s Butsomn (2016)
IelsideAniuin slelimnufifeafutesmianis
fadle warensuanudosuilonuesasdeinldzy
Worunsdrmiilinou awvilvieuldiosasiuly
Tsamgunaesumsinwiiuiianduiosas 75.8
(119/157 398) Tuvaue g lsifenwilulsedssingog
a1nstenoufnluiesas 61.8 (97/157 51)
wanednstaliauiasmivililasunisshwle
ogagniassaniiludeuiiazthendn Tunsfin
Renfusgduiiugrunisinyinagnsléifeunme
nnlsavesfegordefigusutulansns 9.435ud
Afidnsnanuynlsavesuszuinginafesas 1.0
Wiwanitkit (2006) wuin lunguiiiszsunsdnunios
wuindeway 70.0 (210/300 110) AlifimudiAeadty
Tsmadlnalulsda Sniidlaedulng wiedosaz 90.0
(270/300 518) NdspAaifalsANIINNgLe1MIsInY
13y Wy Fuuaeiiuilan wasihiy viefia
e el lsrdvy e1n1sthevdnde azilennis
VoI TAUAYITRI ATENY
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Weight adjusted sero-surveillance in goats from laboratory submitted samples
from central Thailand 2014-2019
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Tapakorn Chamchoy™ Kridakorn Vongtongsalee

Abstract

Background: The purpose of this study is to estimate brucellosis survey weight adjusted
sero-surveillance trends in goat of central Thailand both individual and farm level. The serological test
results of goat sera since 2014-2019 from National Institute of Animal Health were aggregated.
The survey weight adjusted sero-surveillance was calculated based on farm and goat population from
each province of central Thailand. The results could be used to support brucellosis prevention and
control measures adjustment in the future.

Methods: Goat serum samples from 9 provinces of central Thailand were sent to National Institute
of Animal Health in order to perform brucellosis diagnosis. The survey weight adjusted sero-surveillance
of brucellosis was calculated based on the test results from 2014-2019. Then, the results were compared
with the non-adjusted sero-surveillance using chi-square. The survey weight adjusted sero-surveillance
trends of each year and overall trend were calculated using chi-squared for trend.

Results: Although, the survey weight adjusted sero-surveillance estimates were different from
non-survey weight adjusted estimates, there were no significant differences between the two groups
using chi-square. The survey weight adjusted sero-surveillance estimates at farm level from 2014-2019
were 8.18 (6.77-9.78), 7.25 (6.03-8.62), 7.41 (6.15-8.82), 9.23 (8.02-10.55), 5.76 (4.93-6.68), and 7.86
(6.97-8.84), respectively. At the individual level, the sero-surveillance estimates were 0.81 (0.73-0.89),
0.59 (0.54-0.65), 0.95 (0.88-1.03), 0.89 (0.82-0.96), 0.58 (0.53-0.63) and 1.31 (1.24-1.38), respectively. Each
year trend and overall trend of survey weight adjusted sero-surveillance at farm level and individual
level from 2014-2019 were performed using chi-square and chi-square for trend. From 2014-2017, there
was no significant trend between each year both at farm and individual level. However, the survey weight
adjusted sero-surveillance from 2017-2018, at farm and individual level significantly decreased 3.47% (p
< 0.01) and 0.31% (p < 0.01), respectively. In contrast, from 2018-2019 the survey weight adjusted
sero-surveillance both at farm level and individual level were significantly increased 2.1% (p < 0.01) and
0.7% (p < 0.01), respectively. There was no significant overall trend (p = 0.4) for survey weight adjusted
sero-surveillance at farm level. Nonetheless, at individual level showed significant increasing overall trend
(p < 0.01).
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Conclusions: Even though, there were no significant differences between the survey weight
adjusted and non-survey weight adjusted estimates, the increase of sample collection number could
show the significant difference between the two estimates. We suggest using survey weight adjusted
sero—surveillance when dealing with the samples taken from sub - population with different fraction.
The results showed the increasing trend of individual brucellosis sero-surveillance in goat of central
Thailand. In order to prevent spread of the disease, brucellosis prevention and control measures should
be strengthened. Furthermore, the sample collection should cover more areas of each province, with

the aim of increasing the disease estimation accuracy.
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U - S - S p-value
TiiAndlsBennadeadsimin SD (95% CI) Adlsdlednadunlgumin SD (95% CI)
2557 7.26 1.03 (5.36-9.56) 8.18 0.74 (6.77-9.78) 0.58
2558 6.53 0.99 (4.73-8.75) 7.25 0.64 (6.03-8.62) 0.55
2559 8.42 1.08 (6.42-10.80) 7.41 0.66 (6.15-8.82) 0.41
2560 7.68 0.71 (6.35-9.19) 9.23 0.63 (8.02-10.55) 0.11
2561 5.38 0.56 (4.33-6.59) 5.76 0.44 (4.93-6.68) 0.60
2562 7.15 0.99 (5.32-9.37) 7.86 0.47 (6.97-8.84) 0.53
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g ; ¥ , Y p-value
liAdefisanadedaeiivin SD (95% CI) aflsfeaiadsdisdvin SD (95% CI)
2557 0.81 0.06 (0.70-0.93) 0.81 0.04 (0.73-0.89) 0.95
2558 0.63 0.05 (0.52-0.75) 0.59 0.02 (0.54-0.65) 0.57
2559 0.93 0.06 (0.81-1.06) 0.95 0.04 (0.88-1.03) 0.76
2560 0.82 0.05 (0.74-0.92) 0.89 0.03 (0.82-0.96) 0.35
2561 0.64 0.04 (0.57-0.73) 0.58 0.02 (0.53-0.63) 0.16
2562 0.95 0.07 (0.82-1.10) 1.31 0.04 (1.24-1.38) <0.01
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AIUA1ITBITAAIUNTHUNAUINTITETUNSY
WazIEAUTIEAY walul 2560-2561 dndIunIsny
HauInseAusuveslsaugwaatluwnelivualiy
anasioraz 3.47 (p < 0.01) ANAUAAEIUNITNY
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(p < 0.01) warlul 2561-2562 Aidndrun1sny
navanszaurisuiiuualduiiniudosay 2.10
(p < 0.01) FeaenndoITUdRAILNITNUNALINTEAY
s1effifuwlduiniudosas 0.73 (o < 0.01)
dmsunuluusin 6 Yuosdadiun1snuNauan
Tsnugiwaanvesungsziumiy Tae chi-square 7
fualldegil 0.7 (o = 0.4) dudndrunisnusauan
sedusrefmuiniiuunlfuiuty egradivedey
msadd lng chi-square dwaldegil 101.43
(p < 0.01)
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v uansEAurEu* (%) cnf palue HAUINTZAUTIEHNT* (%) cnf palue
2557-2558 -0.93 0.77 0.38 -0.22 0.53 0.47
2558-2559 0.16 0.03 0.87 0.36 0.03 0.87
2559-2560 1.82 3.84 0.05 -0.06 3.84 0.05
2560-2561 -3.47 21.61 <0.01 -0.31 21.61 < 0.01
2561-2562 2.10 10.51 <0.01 0.73 10.51 <0.01

*ailsteAeeaisdmvidn Chi*for trend 0.7 (1 df, p = 0.4)
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Chi® for trend 101.43 (1 df, p< 0.01)
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