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Abstract

Background: Dengue diseases have been a major public
health problem in Thailand over the past 50 years. Clinical
dengue has traditionally affected children with rare cases
among adults. Even though the incident number of cases
does not seem to have decreased, a shift towards older
age groups has been observed over the past years. The
reasons for this shift have not been elucidated.

Methods: The age-stratified serological study conducted
among school aged children living in the district of Mueang
district in Rayong, Thailand. Schools and classrooms were
sampled probabilistically from all schools serving the
district. Samples were analyzed using single dilution
neutralization testing. We estimated and compared the
age-specific seroprevalence for the two serosurveys in 1980
and 2010. To explore the factors associated with
seropositivity in 2010, we fit a mixed-effects model with a
random intercept for school.

Results: A total of 1,811 children, from 90 classes in 25

A 4

schools participated in the study. The overall response
rate for the study was 53%. Overall, 69% of the sampled
children showed evidence of prior exposure to Dengue
virus and 46% of the samples showed immunological
evidence of exposure to Japanese encephalitis. The age-
specific seroprevalence to dengue virus in the 2010
serosurvey as compared to the 1980 serosurvey while
according to the survey conducted in 1980, 96% of the
population had been exposed to dengue by age 11 years,
the 2010 survey suggests that only 74% of children aged
11 years a have been exposed. By age 18 years, 16% of the
population remains susceptible to dengue virus. As
expected, age was the factor most strongly associated with
seropositivity in all analyses (OR 1.16, 95%Cl 1.10, 1.23).
Attending one of the schools in the single industrial
subdistrict was also associated with a significantly greater
risk of seropositivity (OR 3.17, 95%Cl 1.51, 6.67). Although

there was a trend towards a negative association
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between owning a car/motorbike and seropositivity (OR
0.48, 95%Cl 0.22, 1.02).

Discussion: Our results, from two studies conducted in the
same location, 30 years apart, and show that underlying
this shift there has been a significant increase in the age at
exposure to dengue virus. Multiple factors might be
responsible for the changes in age at exposure. A decrease
in the hazard of infection may indicate decreased contact
with the mosquito, as a result of decreasing vector

populations or to improved housing.
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Introduction

Infection by dengue virus continues to cause
significant morbidity in Thailand; the number of cases
reported during 2010 was 48,514, and of these 25,661 were
cases of dengue hemorrhagic fever (DHF) or dengue shock
syndrome (DSS). However, even though the number of
cases has remained high, there has been a significant shift
in the age distribution of dengue fever (DF) and DHF/DSS
cases over the last 30 years. *! While in the 1980’s the
mean age of clinical cases was 8-10 years of age, the mean
age of cases reported during more recent years has
increased to 18 years. Similar shifts have been described

in other Southeast Asian countries.
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For most infectious diseases, an increase in the
mean age of cases can be interpreted as a decrease in
the hazard of infection (transmission intensity) leading
to exposure later in life. This is the case of many
childhood diseases such as measles and rubella, in
which the age distribution of cases can be expected to
be representative of the age distribution of infections.
6] However, for diseases where the probability of clinical
disease after infection depends on age, inference from
age distribution of cases can be misleading. In such
instances, age at exposure can only be determined
through age stratified serological surveys.

Dengue virus consists of four closely related, but

genetically distinct serotypes. [

Infection by one
serotype confers lifelong immunity against infection by
that same serotype but seems to enhance subsequent
heterologous infections. I & The spectrum of disease
ranges from asymptomatic and mild febrile illness (DF)
in the majority of infections, to severe hemorrhagic
fever (DHF) in a varying proportion of cases. (9,101 11 Eyen
though secondary infection is considered to be the
main risk factor for severe disease, the role of other
factors such as age, sequence of infecting serotypes and
viral factors is not clear. ™ The association between age,
risk of infection and clinical disease has been
particularly elusive; in many hyperendemic settings
severe dengue occurs almost exclusively in children
but this age range coincides with that of secondary
infections. In addition, some studies have suggested
that primary infection might be more severe when it
occurs among adults.

Understanding whether the epidemiologic shift
that is being observed in Thailand and much of
Southeast Asia reflects an increase in the age at
exposure has implications for clinical practice and
public health. The shift could certainly reflect a
decrease in the hazard of infection, but changes in the
surveillance patterns and/or in the virus itself could
potentially have generated similar phenomena. Insight

on the nature of the shift and of the factors that might

be driving it is fundamental in order to adequately plan
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future control interventions.

An age-stratified, school based serological survey
was conducted in Mueang district, Rayong, Thailand, in
1980 as part of an ongoing cohort study.'? Blood
samples were collected from 1,009 children aged 0-11
years and tested for dengue neutralizing antibodies. We
conducted a new serosurvey, in the same location, in
December 2010. To make the results comparable, our

study was designed to resemble the original serosurvey.

Methods

Study design

School based age-stratified serological survey
conducted in Mueang district, Rayong province,
Thailand. Serum samples were obtained from children
aged 4-18 years in eligible schools and classes and
tested for neutralizing antibodies against dengue virus.

Study setting

Rayong province, located in southeast Thailand,
is hyperendemic for dengue and has historically
reported one of the highest number of cases in
Thailand. In 2010, the incidence of dengue was
202.9/100,000 persons and of these, 111.7/100,000
persons were cases of DHF Mueang district is the
provincial capital, with a total area of 514.5 km? and a
population of 243,502 (2010). **! There are 68 schools
in the district.

The Thai school system consists of 14 basic years
(2 pre-primary, 6 primary levels and 6 secondary levels).
It is estimated that over 95% of children attend to
primary grade 6 or higher.

Participants

We obtained a two-stage probabilistic sample of
schools and classes. After selecting schools (primary
sampling unit), we obtained a sample of classes
(secondary sampling unit), stratified by grades. Figure 1
shows the location of the participating schools.

All children enrolled in the selected classes and
aged 4-18 years were invited to participate. Exclusion
criteria included medical conditions that precluded
blood sample collection and inability to give assent

Signed consent was obtained from parents during

information meetings and by sending information
packages home prior to sample collection.

Study procedures

Participants were asked to provide a 3 mL of
peripheral venous blood sample and to complete a
brief questionnaire that asked for basic demographic
(e.g. age, sex) and socioeconomic (e.g. household
characteristics) information. All study procedures were
completed during a single visit.

Blood samples were collected in anticoagulant-
free Vacutainer tubes and transported to Rayong
hospital where they were centrifuged within 4 hours of
collection. Samples were then transported to AFRIMS,
Bangkok, and stored at -20°C until serological testing.
Prior exposure to dengue virus was measured using the
single dilution neutralization test (SDNT).

Single dilution neutralization testing

A detailed description of the SDNT assay used is
available in the study.'* Briefly, serum samples were
considered positive for dengue neutralizing antibodies
if they neutralized > 50% of plaques at a single 1:10
dilution. This dilution/neutralization level has been
shown to be optimal to differentiate people who have
been exposed to dengue from those who are
immunologically naive, but is suboptimal for classifying
homotypic vs heterotypic immunity.

Statistical analyses

Characteristics of participants were compared
using tests of equality of proportions and t-tests. To
compare age to exposure in 1980 and 2010, we

estimated and compared the age-specific
seroprevalence for the two serosurveys. To explore the
factors associated with seropositivity we fit a mixed-
effects model with a random intercept for school. All
statistical analyses were performed in STATA 1C/10.1.

Ethical review

The protocol for this study was reviewed and
approved by the institutional review boards of the
Institute for the Development of Human Research
Protection (IHRP), Thailand on 17" March 2010. All of

the samples were collected in December 2010.
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Results

Characteristics of the sample

A total of 1,811 children, from 90 classes in 25
schools participated in the study. Three additional
selected schools refused to participate. Enrolled schools
were located in 9/15 of the subdistricts within Mueang
district representing urban, rural and industrial areas.
Figure 2 shows the locations of the enrolled schools.

The overall response rate for the study was 53%.

Participation rates varied between schools and grades and
were lowest among children enrolled in the two grades of
pre-primary education (26% and 24% respectively). Due
to the low response rate, children in these two grades
were not included in statistical analyses.
Table 1 summarizes the characteristics of participants.
The majority of children (n=1,016, 56%) were enrolled
in urban schools. The proportion of females enrolled
was higher in rural and industrial schools (57% and 57%,
respectively) than in urban schools (51%). Reported
access to electricity was universal (>99% of the enrolled
children reported having electricity at home), but only
82% of children reported tap water at home. The reported
access to tap water was significantly lower in children
enrolled from rural and industrial settings (72% and
75%, respectively) than in children enrolled in urban
schools (88%). Children enrolled in the single industrial
subdistrict reported having lived in that particular location
2.8 years less than children from urban subdistricts, and
this was significant even after adjusting for age.

Prior exposure to dengue virus

Overall, 69% of the sampled children showed
evidence of prior exposure to dengue virus. And 46% of
the samples showed immunological evidence of
exposure to Japanese encephalitis, but this result has
to be interpreted with caution due to known cross-
reactivity with other flaviviruses. Figure 3 shows the age-
specific seroprevalence to dengue virus in the 2010
serosurvey as compared to the 1980 serosurvey. While
according to the survey conducted in 1980, 96% of the
population had been exposed to dengue by age 11

years, the 2010 survey suggests that only 74% (95%ClI

61-87%) of children aged 11 years a have been exposed.
By age 18 years, 16% (95%CI 0-32%) of the population

remains susceptible to dengue virus.
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Figure 1: Dengue incidence and mean age of dengue

cases in Rayong, 1985-2010

Figure 2: Map of Rayong showing location of schools,

areas, and area of original study

Factors associated with seropositivity

As expected, age was the factor most strongly
associated with seropositivity in all analyses (OR 1.16,
95%Cl 1.10, 1.23). Attending one of the schools in the

single industrial subdistrict was also associated with a
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significantly greater risk of seropositivity (OR 3.17, 95%ClI
1.51, 6.67). Although there was a trend towards a
negative association between owning a car/motorbike
and seropositivity (OR 0.48, 95%CI 0.22, 1.02), none of
the socio-economic characteristics measured were
significantly associated at the 5% significance level.
There was significant heterogeneity in seropositivity
between schools. After adjusting for age and other

individual level covariates, differences between schools

accounted for 10% (95%CI 5%, 9%) of the variance in

seropositivity to dengue. Including school-level
covariates, in particular whether the school was urban,
rural or industrial, accounted for part of this variance
but differences between schools still accounted for 5%
(95%Cl 2%, 10%) of variance in the outcome. The fit of
the model did not improve by including additional
levels of clustering, such as the specific class or the

subdistrict of the school.

Table 1: Characteristics of study participants

Urban Rural Industrial
Characteristics Al
(A,B,CF) (B DEGH) 0]

No. Children 1016 564 228 1808
No. Schools 16 9 3 25
No. Subdistricts 4 5 1 9
Mean age (se) 13.1 (.11) 11.7 (.15) 10.8 (.23)* 12.3 (.09)
Female% (n) 51 (522) 57 (324)** 57 (129) 54 (975)
Years in location (se) 9.5 (.2) 8.1 (.2)* 6.7 (.3)* 8.7 (.2)
Household Characteristics

Median no. of members (range) 4 (1-11) 4 (1-10) 4 (2-10) 4 (1-11)

Electricity% (n) 100 (1016) 99 (560)** 100 (228) 99.8 (1804)

Tap Water% (n) 88 (896) 72 (409)** 75 (171)** 82 (1476)

Auto/motorbike% (n) 97 (989) 96 (543) 96 (218) 97 (1750)

3 children excluded from analysis because of insufficient/damaged sample

* p<0.05 as compared to Urban (reference) in t-test

** p<0.05 as compared to Urban (reference) in test of equality of proportions

Table 2: Factors associated seropositivity in school-age students, Mueang district, Rayong, Thailand, 2010

Univariate model

Adjusted (individual-
level model)

Adjusted Model
(Full-model)

Factors

Hazard Hazard Hazard
Ratio 95% CI Ratio 95% CI Ratio 95% Cl

Individual-level predictors
Age in years 1.16 1.09-1.23 1.17 1.10-1.25 1.16 1.10-1.23
Female 1.27 1.01-1.59 1.21 0.96-1.51 1.19 0.95-1.49
Number of household members 1.09 0.99-1.15 1.07 0.99-1.16 1.07 0.99-1.16
Auto/motorbike 0.48 0.23-1.01 0.48 0.22-1.02 0.48 0.22-1.02
Electricity 1.13 0.15-8.74 2.33 0.29-18.60 2.19 0.28-17.4
Tap Water 0.81 0.60-1.10 0.84 0.62-1.14 0.84 0.62-1.14
Years in location 1 0.97-1.02 0.98 0.96-1.01 0.98 0.96-1.01
School-level predictors
Private School 0.83 0.29-2.46 0.87 0.41-1.83
Location of school

Urban Ref - Ref

Rural 0.82 0.47-1.43 0.79 0.50-1.27

Industrial 3.83 1.61-9.12 3.17 1.51-6.67
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Discussion

Thailand and several Southeast Asian countries
have experienced a dramatic shift in the age distribution
of dengue cases over the last 30 years. While
traditionally severe dengue affected young children,
during recent years cases have become increasingly
common among adolescents and young adults 24, in
spite of a roughly constant incidence. Our results, from
two age-stratified serological studies conducted in the
same location, 30 years apart, and show that underlying
this shift there has been a significant increase in the age
at exposure to dengue virus. Multiple factors might be
responsible for the changes in age at exposure. A
decrease in the hazard of infection may indicate
decreased contact with Aedes aegypti, the principal
vector involved in dengue transmission, as a result of
decreasing vector populations or to improved housing.
151 vector control programs started in Thailand in the
1960’s and efforts were reinforced in the 1990’s,
particularly against Ae. aegypti. It has also been
proposed that demographic changes such as the
decrease in birth rate and the increase in life
expectancy might be driving the decrease in hazard of
infection®.

Even thought the 2010 study was designed to
resemble the serological study conducted in 1980, there
are several differences between the two studies that
must be taken into account.

First of all, the 1980 seroprevalence study were
limited schools within the municipal area of Rayong and
adjacent suburban villages. The total area of the 1980
study region was 73 km? while the area covered in the
2010 serosurvey included the full district, with an area
of approximately 514 km? (Figure 1) "), Limiting our
analysis to the schools within the same area as the
original study does not change the results, but does
obscure the heterogeneity observed in schools.

Moreover, Rayong district has changed considerably
over the past 30 years, becoming an industrial and
and

touristic center in central/eastern Thailand

attracting migrants from other districts and provinces.

The registered population of Rayong city has increased
from 38,000 in 1980 to 58,000 in 2010, and might be
much larger if the population that has recently migrated
is taken into account. " *® Similarly, the density of the
population has increased from 2,194/km? to 3,439/km?
in the city.

The serologic test used for the 1980/81 study was
the single dilution neutralization assay (SDNT) at a 1:30
dilution (70% reduction) along with full PRNT (multiple
sequential dilutions) on a subset of samples. [*?! The
decision to use a single 1:10 dilution (50% reduction)
for the current study was based on it's better
performance when classifying exposed vs. unexposed
individuals. A single 1:10 dilution has shown a very high
sensitivity and specificity in classifying individuals as
exposed/unexposed, at the expense of a very poor
performance in classifying immunity as monotypic or
heterotypic. Higher dilutions perform better at
differentiating the type of immune response but tend
to misclassify some exposed people as unexposed.

The fact that this study does not provide
information about the age at primary vs. secondary
exposure is a limitation. Secondary exposure is regarded
as the principal risk factor for developing severe clinical
manifestations and therefore, knowing whether children
are monotypically or multitypically immune would
inform about age-groups that are at risk of severe
disease. ! Multiple dilution neutralization assays are
in terms of

considered the g¢old-standard, both

classifying people as exposed/unexposed and

monotypic/heterotypic, but there is no universal

agreement of the optimal cut-point when analyzing

data from serological surveys. ]

Acknowledgments

We thank to John Hopkins School of Public

Health for funding and Armed Forces Research Institute
of Medical Sciences (AFRIMS) for lab testing. We also
thank to Rayong Provincial Health Offices for school
coordiation and all participants with their guardians for

participation in this study.

http://www.boe.moph.go.th/ (—WESE
Weekly €pidemiological Surveillance Report Vol. 49 No. 29 : August 3, 2018



1980

0.8

0.4

0.0

2 3456 7 8 910111213141516 17 18

Age

Figure 3: Age specific seroprevalnce according to the 1980

and 2010 serosurveys

References

1.

ClEsE

. Gubler DJ. Dengue and dengue hemorrhagic fever.

Kongsomboon K, Singhasivanon P, Kaewkungwal J,
Nimmannitya S, Mammen MP, et al. Temporal trends of
dengue fever/dengue hemorrhagic fever in Bangkok, Thailand
from 1981 to 2000: an age-period-cohort analysis. Southeast

Asian J Trop Med Public Health. 2004; 35: 913-7.

. Halstead SB. More dengue, more questions. Emerging Infect

Dis. 2005; 11: 740-1.

. Cummings DAT, lamsirithaworn S, Lessler JT, McDermott A,

Prasanthong R, et al. The impact of the demographic
transition on dengue in Thailand: insights from a statistical
analysis and mathematical modeling. PLoS Med. 2009; 6:

€1000139. doi:10.1371/journal.pmed.1000139.

. Karyanti MR, Uiterwaal CSPM, Kusriastuti R, et al. The changing

incidence of Dengue Haemorrhagic Fever in Indonesia: a 45-
year registry-based analysis. BMC
2014;14:412. doi:10.1186/1471-2334-14-412.

Infectious Diseases.

. Thai KTD, Binh TQ, Giao PT, Phuong HL, Hung LQ, et al.

Seroprevalence of dengue antibodies, annual incidence and
risk factors among children in southern Vietnam. Trop Med Int
Health. 2005; 10: 379-86. doi:10.1111/j.1365-3156.2005.01388.x.

. Grenfell BT, Anderson RM. The estimation of age-related rates

of infection from case notifications and serological data. J Hyg
(Lond). 1985; 95: 419-36.

Clin
Microbiol Rev. 1998. 11: 480-96.

. Halstead SB. Immune enhancement of viral infection. Prog

Allergy. 1982; 31: 301-64.

9. Burke DS, Nisalak A, Johnson DE, Scott RM (1988) A
prospective study of dengue infections in Bangkok. Am
J Trop Med Hyg 38: 172-80.

10. Endy TP, Anderson KB, Nisalak A, Yoon I-K, Green S,

(2011) Determinants of

symptomatic dengue infection in a prospective study

et al inapparent and
of primary school children in Kamphaeng Phet,
Thailand. PLoS Negl Trop Dis 5: €975. doi:10.1371/
journal.pntd.0000975.

11. Balmaseda A, Standish K, Mercado JC, Matute JC,
Tellez Y, et al
transmission over 4 years in a pediatric cohort study
in Nicaragua. J Infect Dis. 2010 Jan 1;201(1):5-14.
doi:10.1086/648592.

12. Sangkawibha N, Rojanasuphot S, Ahandrik S,
Viriyapongse S, Jatanasen S, et al. Risk factors in

Trends in patterns of dengue

dengue shock syndrome: a prospective epidemiologic
study in Rayong, Thailand. I. The 1980 outbreak. Am J
Epidemiol. 1984; 120: 653-69.

13. Department of provincial administration. Population
of Mueang district, Rayong, 2010. [cited 4 January
2012]. Available from: http://service.nso.go.th/nso/nso
publish/districtList/S010107/th/13.htm

14. Rodriguez-Barraquer |, Buathong R, lamsirithaworn S,
et al. Revisiting Rayong: Shifting Seroprofiles of Dengue
in Thailand and Their Implications for Transmission
and Control. American Journal of Epidemiology.
2014;179(3):353-60. doi:10.1093/aje/kwt256.

15. Nagao Y, Tawatsin A, Thammapalo S, Thavara U.
Geographical gradient of mean age of dengue
haemorrhagic fever patients in northern Thailand.
Epidemiol Infect. 2011: 1-12. doi:10.1017/509502688
11000653.

16. Sangkawibha N. Completion Report of the WHO
collaborative research project: A  prospective
epidemiological study of dengue haemorrhagic fecer
in Thailand, 1980-1984. Bangkok: Department of
Medical Science, Ministry of Public Health. 1986.

17. National Statistical Office, Statistical Yearbook,
Thailand. 2010 [cited June 2014]. Bangkok. Available

http://www.nso.go.th/sites/2014/Pages/e-Book/

aa |
TeuEnRs1eU.aspx

from:

18. National Statistical office, Thailand. Population and

2010. 2010 [cited June 2014].
Bangkok. Available from: http://service.nso.go.th/nso
/nsopublish/pubs/e-book/SYB-2553/index.html

19. Roehrig JT, Hombach J, Barrett ADT. Guidelines for

Plaque-Reduction Neutralization Testing of Human

Housing Census,

Antibodies to Dengue Viruses. Viral Immunology. 2008;

http://www.boe.moph.go.th/

$1931uN151U1583IN13s:U10aNeIUse1dU01K UR 49 aduf 29 -

21: 123-32. doi:10.1089/vim.2008.0007.
.

3 dJn1Au 2561



wuz1nN1591989d1UsuUNAUL Suggested Citation for this Article

T5u Uamag, lanm 1deufA3n119. N1961599A21UYNVBY | Buathong R, lamsirithaworn S. Serological survey of

plquiudaliFansivasussvinsludaninszeas Ussimd | dengue infections among individuals in Rayong,

q

ng. s1891un15l152Ta1958U1aIng1UszINdUA1R. | Thailand. Weekly Epidemiological Surveillance Report.

2561; 49: 449-56. 2018; 49: 449-56.

(Y] 1

nsarsraanNgnuaniiquiudalfanvasszrnsludminszeas Ussmalng

Asuunay: 15y Uamasl, lana weudsanis?
' dndnszuindne nsupIugslsa NsENTNEITITUTY

? dninlsafndenaly nsunaugulsa nsensa151504gY

¥
N

auduu: Isadniolafanenidulgmaisisuguvesdssmdalneniuiundi 50 U Tneuszvnsiandulsafaaii

wnniusznsiive) wlidgifinsalveslsafaansilulsamdlnedinsgeassundoiiowmashifivunlduiinzanas udndu

o a

' o va & o o £ ! @ 9
nudangadevasginvaiiuulliugeunasannt uazdililidnaunuuta
aa ° a & v & o H = Y & < ° & o a & do = v W
BmsAnw: MsdrsreanugnvamsiaeliFamnluiimaesasl WunmsdradntdnGeulunundinaiiioswawnin
52899 lagrimsinzideadininiSsunudtuayuia audsulseudne i 6 wazinimasswnsialaeds Single dilution

neutralization testing (SDNT) @ssnunsauennisiaidavinugugil uasnfsgll uananidainadnsnldluiuisuiisunu

LY

nsaneluedaiinsideuvuieatuludminszess Tul wa. 2523 samsnsinendadedesveaaniifigiduiuves
IfansiSeudisuiuaniilifigiivedasansd
nan1sAnw: Svnvianua 1,811 aufidhiaalasimsuasldsunisianzidonain 90 weuseu Tu 25 TsaSeu lasdinanisnou

8 @ a0 A [ [

v Yy 1% ay ' v & d 1w 2 a gy a ay v ay
Suighsaulasenisieeas 53 IﬂﬂLﬂﬂuﬂliﬂuuﬂﬂﬂﬂﬂuﬂal’liﬁLﬂ\?ﬂﬂﬂ']\?‘l&ﬂﬂﬁ‘l&\?‘llﬂﬂiaﬂaﬁ 69 LLaSNQNQNﬂu@lai’l‘iﬁlﬁ]a‘ii]&la%

v 9
a a

46 dlawSeunanugnvasiiduiulul w.a. 2523 was U w.a. 2553 wudndneny 11 U Tudl w.a. 2523 fgfiduiuse

Y v

Ia¥ahsnsonaz 96 uazitineny 11 U Tul w.a. 2553 figfiduiusialasadaianasanniiiesiosas 74 (95% Cl 61-87%) uaz

q

wnany 18 U Tud w.a. 2553 Saeaz 16 (95%CI 0-32%) Sensdinnudsssanisinalidan diutadeinasdonisiinauan
AagiiduiuvaslaFa laun agiandu (OR 1.16, 95%CI 1.10, 1.23) NM3iTeuNUNgAamMNTTuTAMMEBUNNTY (OR 3.17,
95%Cl 1.51, 6.67) wazianiiasaunsafiasugiuzia wu nsiseeud Juladedesiudenisiniaifsh (OR 0.48, 95%Cl

0.22, 1.02)

¥
o A

afusewa: Mnuantsanetuasidiagulddndnisudeuulatuasuandsvasnisiinfiduivdaladafen sendned w.a. 2523

oY ¥
a = s

uaz U w.a. 2553 Tnewudnanlud w.a. 2553 fgliduiuvedlisansianas vseRneladansniengatu nelifivaretady

P
=]

a0 9 va = Y = IR @ a & = ° da o 9 v '
nihliien1siUasundas ldun nrsussenadnlasunisdesiunishaaldfau Tnelinsatuangainlsang sinldnisuns

q

& v & o
WavasliSanenanas

ay o v
q

frdrAgy: ladaded, annugn, oRquiy, ey, Ussmalne

http://www.boe.moph.go.th/ (WES—E
Weekly €pidemiological Surveillance Report Vol. 49 No. 29 : August 3, 2018



217152 UN6
Tuzsinailszined

A3Un13032980UL1INIIzUInvasisalusauduaiv
(Outbreak Verification Summary)

@

fisua Jsygassay, 43 nagyauaaw, duvivun Bumses, A1t aueue, J3nyall auedsna, AnAUINA ASWRILERWAI

N3UUN NGRS, SUIR Jundifieu

ﬁumwﬁniﬁamumsaﬁ (Situation Awareness Team: SAT) NTUAUANLIA NTENTIEIFITUEY

< outbreak@health.moph.go.th

anaunisainisiialsauszanduannil 29 sendnedui 22-28 nsngaan 2561 Hunszutniaatunisel nsualuaulsa

a

3092981515089 1Asusenunazavdaudayaiiseismeszuinine) wulsauazmanisainiaula dedl

donunisaineludsene

1. Isaldiianaandedin 2 518

Y A aa

F9rinn1n wudldedin 1 918 wAve a1y 28 U a1

U

28 U9 2 AIUALNIZAZLAT BNBUIUAIN JIWIAAIN T91uf

b U

o o

drtineuuadnisunatiouan dwiing 115 Alansu Gudae
Fuil 15 nsngau 2561 Faeems Tldge Uaailes sty e
inuuinmsasausniilsanenunaduanluiud 16 nsngiau
2561 1381 06.45 . 3881015 14 Uaadswee Lile Liduas
AyuuINUINSU 9umM)iTNaNIe 38.7 a9ALYALTYE INTT
84 afa/unit n1smela 20 afe/undt arwduladin 130/70
fafunsusen unnditade AFl with headache wazlvindu
1y fuaenduuilssweutadnade Tuiaan 20.00 u. &ae
21m15 14 Uanfiser 91y duarnlinusniu gaumgiisnanie
39.0 asAnwalded Twas 94 afv/unii navnela 20 aSy/undl
anuaulalin 150/85 liadtunsusen Nan15ns23 Tourniquet
test waz Dengue NS1 Ag l#imauan unndidadelsa
didonean nan1sasradaany ansudutuvaadion 43.2 uln
138017 6,000 n3ALEaA 180,000 Juil 18 nsngIAN 2561
aAvethdfUasaniunisinuitlssweuiaenvuludmia
fwaylan usnFuiiannisldge 39 ssmiwaidea nu1adu Uan
o Uandsus laiffle lifiiryn mulsild on3eu 4 afe
fnemal 2 ase fUaededialuiuil 21 nsngnaw 2561 1ian
16.00 u. uwndidadelsaldidonsen deinatradannsiai
drtinautlasiuarunulanii 262895 RT-PCR wuitla Dengue
virus type 3 d11nerudns1suguimianinaiiiunis
gouaiu aruAulsa uazdumgUleiiaiy

deninusidasgou wugidedin 1 518 wAnde a1y 35

° ]

U lLaifidoyvnd agdnuaunany dunaiiias Janinusigasaau

U

= v ' 1 = e 4 s s [
DIYNANVY ﬂEl‘L!‘U’]EJiJ‘iJiZ'WILWN‘UIGliﬁE]uaqE!ﬂiiﬂ 26 dUan

Yo v s N L4 Yo v o L Y
wazlasuindulasiulsauiansdn waslasuindu 1 Ju fiae

a

flannsld Tuduil 5 nsngrau 2561 rfunsinwnitlsameuna
A3de1ad unungUlsuan unndidadenansznuainnisiden
Juit 6 nsngraw 2561 fUreandaeenisld Uindsus Uan
nsyuanan Yaaieendraie Uaanszanuazde uwnd
Aadelsaldidonsen wazsusnunduddasly nansae
Tourniquet test Tinaau nans23 Dengue NS1 Ag Tinauqn
WasNan3Idv Dengue IgG, Dengue IgM, Scrub typhus test,
Leptospirosis test Tnaaunanun pﬁﬂqmﬁa?ﬁmiuﬁ 10
NINYIAN 2561 HAN1IATIINBIUJUAN3A283F RT-PCR
WUl e Dengue virus type 1 d11n31ua15158gvT9U T
wiigassou Aliun139n Dead case conference iadufi 15

n3N4H1AA 2561

2. Tsaldwialug 2 wnn1sal

g 4

Faniansin wunrsszuradungufauvadlsalduin

q

TngfluSeuduivils Swiansa Wudfesdsdu 204 e

v

1Y

mnsﬁﬁaq%’aﬁ"’wm 1,004 au AndudnsnUqeiesas 20.31
fUremsusniutasiudl 22 nsngian 2561 weiliFausnlé
wen#asuau Anfulsa wiouedeen Paracetamol,
Amoxycillin, CPM, Bromhexine wag Oseltamivir T4 un
gfaeda fia SRRT lssneuransna saufudinaueansisuge
Jlesnsinasiufigeuaiulsa i nasopharyngeal swab
F1uau 9 fpEne densrameiasufiAnnsitdrtinaudecty
aruaulsafl 6 ¥ay3 HansI9NY Influenza A 4 518 uaz
Influenza A (HIN1) 4 518 ngusuAuANlsAfnge atusyu
Mask uaz 1adnaiia TiuAtduiiineruiaousadmia
anaiellunisasugulsa

99 IAUATAITIA asdelsaldninluaidedin 1 51e
\Dungerensss o1y 36 U orgasad 33 dUand ludilsn

o

Uszanna ldfidseaanisiiunilusnadsema Tddlusednnng

€

o

ulddn UnTuiud ldwudnidndqenieagrafliaund way

http://www.boe.moph.go.th/

CESEE

$1931UN151U1523IN135:U103N8Use U0 TR 49 alui 29 : 3 FIA1AU 2561



lailasudadudasnuldninlug duszifdunagUqeldnin

v v
31u9U 1 918 e yns¥1eany 7 U fUresudiasiliadui 13

nINgIAN 2561 frean1siild Turyn luFunisineniaddn

v

¥
=

NYU FUN 14 nIngiaN 2561 anskifvue FduTunisihu
a aa I a éaa o Y o L v oA

ndlnuiada wwndidadelsalduialug Juil 15 nsngiau
2561 9115l FeluunssSheiilsaneruiaguuas dae
21n15l4 la Yanliasmusnenie gnauties 2 Ju asaasrenie
WugUuM)InIege 38 aeFlwalPys INas 130 ATY/UN N1T
wela 26 ASY/UH Auaulain 120/62 Taduns/Usean Ha

=l §%3 £ =t a L 1 aa

fsIALEen nuANduduvasdlulnadu 10.3 nSunandang
arududuvesdoniasas 31 iadanv1 4,420 LBad/

nurARfiadiuns indaidien 214,000 Lwas/gnuiAndiasiuns

=)

wNNgHa9n3393 Nonstress Test 165usn Paracetamol wwng
Aedelinda ddaRnnments Tududl 16 nsngrau 2561
uagfaelaildlunmuunndiin Suil 17 nsngrau 2561 fiae
L%’ﬂ%'ums%’nmLf]up:{ﬂ'w‘luﬁﬁae;ﬁﬂqa%nqa Tsesneunadssa
Uszring daeenisld o wiuwiiien welaliszan wans
A373A8YANTI Rapid test Tinauansdaldninlugiviia A
fUae1deT3n Judl 21 nsngrau 2561 unnditade Acute
Respiratory Distress Syndrome, Influenza, Pnumonia ﬁ'uﬁ
23 NINGYIAN 2561 T3ANEIVIAYUUEIUAZTISINAUIALITDIYLLES
asituiiTsaSeulusuaguuss wuinfidniifonnisdas 2 au
Ifuugiilininuiilsmeuia wasnuusziaauluduae
19U 3 AU lAun 813 YRTYIe uazey1f 15INeIUIanITIA-
Usz913$n¥111n139593 Throat swab culture wudnliinaau
3 3 518 seiddrdneuasisuguiwmiauasalsidsaniy
Tsangruraduasuguamaivatnudufiguuazmauiaiio

uuawinIsasuidsvan nwindeuuasii sz deduda

Tsasauduuazluguyy Tiawustalundininauisis 19

¢ A o o

= =) IS 4 ¥
U BASIVUIMNWULRNNYLUDUDINIT LLﬁZSJﬂ’]‘STWﬂ’NﬂJELi@\?

guaundlvduynraunddurauazTulsaFouinaau

v

3. MsUsziiuaudsslsanyang1sidndnging

andayanisliuinisluniisuinisaisisuge

gudaya 43 uily N5ENTEISITUGY AUA 1 UNTIAU-26

s ]

ningau 2561 wugUrenldsuiiwanaisiasinndndngiey

v

a13findauua a1sindadeiy uazansngudu q alidume
31NN15EEARTe S1uU 3,681 318 AnlludnsUae 7.86 e

waudszyns Failoguuilinvaednsivrgvadlsaneann

v

o v o

d15LAlinNdnAAINY 5819190 W.A. 2558-2560 WUI19NT

UneAaudeasi TneliAndlsegiuvaednsnUieg 21.6 daudu
Uszvng lagTud w.a. 2560 Jmdannudnsdqedaelsaiy

s ]

Anasalindadngnvgene Jadauns (FnsrUae 170 de
wauUsEYIng) waz ANIngasand (Gns1Uae 150 Aoauau
Uszwns) daulugiwulunguenguinnds 60 Julu (Eae
Uae 32.34 dauaudszyins) sesasunfe 15-59 U (ans1dae
23.38 siauauuszns) dodwnshanzansinda Sy 3
ngu A w131Aden, lnalwien waz Aaaslnivea wudnlud
2561 wugUaeduau 935 e Aaludnsedosas 2 dousu
Uszenns Aedivindana fe Saraevanguil fuualduigetu
TaanusnsiUae 0.3 Aeududszyins Tul w.A. 2559 uazdns
U1e 1.53 sauauuszyns Tul 2560
nasaranisalaniunisal Tudraudaungeniauis

1Y =)

demau (@reggely) nudayausinansldasaiiindadngie
uazgdnsUaelsaiivanasindndngiy laglawizngussindn
Fufievanguuazianizninateniianudesgedu Tasiams
nquiiusznaueindugnitylsussiivein vinls wazugndna Tae
nquangiidaudiszadufiavie nduangannnidi 60 Yauly
Tnsanzlumamiieuazmansfusenidesviienauuu

Adidasndunisuiuia

UZENUNDENSAANSUATUNLIIY uazdinTzUIAINeN
waiinsi@eulesdayaszuuiiliseds aaenauniswmun
Y] o o I o a gy
aunmvastayamaldlunisitliseds ssdudiumsieasany

LY ]

Wedldinguinensinefiunsldansiadinindadagiiey wadnssu
Wessanisdudaasindinndadngiy nsldinvastasiu laely
iwFYguIN1saNTeundly dudsumsliuinisendeundle Tay

WU luNguNENINIUATRAILINTZUIUNTNTIVAANTDIAMAES

danunisalfnsUseng

b3

d01un1saliviag d151sasgusErsUlaeussvvuan

']
o

szninefudl 18-19 nsngiaw 2561 Snuiiilézu
wansevuIngleutou “W@uiny” iR wialumssnsy
UszrisUlanuszysuan viviun 349 it 41 $1ne Tu 10
wy laun danzte gassanun Ansiau lveys vedaily wans

LY

' v = X ddvw
WITUN Uaufia 1wnad Weewane uazgaulye lnsnunilasu
' v A @ P = 2 g
nansznuag1min fa wwednnzle e ndiuiauiain
L¥9U Xepien-Xenamnoy Usurauunlvaguydu dena
n5ENUNdT 1,000 naspFau Tuiui 24 nsngau 2561 Sguna

vasas1susgUszesUlneuszvsuanalausenia “National

http://www.boe.moph.go.th/ (—WESE
Weekly €pidemiological Surveillance Report Vol. 49 No. 29 : August 3, 2018



Emergency Disaster Zone” Tutiiosaurude (Samanxay) e Ltaznﬂiﬁﬁﬂéaﬂﬁga

uwvasdanzle (Attapeu) danunisalfléfunanseny e Juil dmiuninsnisssesnans Ansaduayuenisuas
27 nsngan 2561 wuddiideTIn 27 518 gyvne 131 518 Tnwunis msdansawanden mshszidsauazuguan
savszyrvuldSunansenusianun 16,256 918 (3,864  fmaduledungudou ieszvvuluiuiiuazqudonsn
afa3eu) fiuszvrvuewewllondeiigudwniiedangi 1,370 Farsn TaelsaiideadhszSaldun Tsassuumaiuenmsuas

AsauAs (6,630 518) UruSaudene 243 waq 11 lsaaulnalulsda wazlsamung

1

FU1IAvasa1s1TaIgUszYsUlneyszvguanala WIIN19328e17 ldun nasiuWundswniiavas

¥ :
o A o

U32n1ANIAINI9L39AU Frembadszrivuldunveiunts  fuszaude nisdanisinunnnendsuszauannds n1sinnng

ad W o @

aduayue q aduayunisiiasizivauleanisenen  dwsudnliiinwnetde nisdanislsnfadatilasuuas dad-

i
< v = o P Y v v . % o a & a v
aBUdNY Lazin159ANIIATUGILINGDY ‘lﬂllﬂ Ul Ej‘uau’lllﬂ N ﬂ'ﬁwuw"ﬁﬂqv‘lﬂﬂiﬂwa\iﬁ:{lﬂiuwansgmU

o/ a N\ o &
¥ _ douasen s i tnvssurasnendssinadmrin 29
\: ™Y L stouulsn J
THESNABENEEI panorted cases of diseases under surveillance 506, 29 week
Y sget506@yahoo.com NANETHUNANINTZUININGT FTiNTEUINING

Epidemiological informatics unit, Bureau of Epidemiology

o w

M15°99 1 SwrudUlsuasidediadelsadndendiAy ann1shszdmisszuininet TnewSeuliisuiudaaianieniuves

o

Vriou q Usendlne T w.a. 2561 dUaid 29

Table 1 Reported cases of priority diseases under surveillance by compared to previous year in Thailand, 29" week 2018

2018 Case* Mean** Cumulative
Disease Week 26 Week 27 Week 28 Week 29 (Current  (2013-2017) 2018

Cases Cases Cases Cases 4 week) Cases  Deaths
Cholera 0 0 0 0 0 1 3 0
Influenza 3476 2959 2284 756 9475 7867 74793 10
Meningococcal Meningitis 0 0 1 0 1 2 13 0
Measles 51 39 35 12 137 141 1471 0
Diphtheria 0 0 0 0 0 2 5 0
Pertussis 3 4 3 0 10 4 76 3
Pneumonia (Admitted) 4789 4381 3385 1193 13748 15520 145476 105
Leptospirosis 71 64 31 16 182 239 1262 10
Hand, foot and mouth disease 3342 2864 2200 653 9059 9589 33199 0
Total D.H.F. 3174 2633 1675 335 7817 11794 37793 45
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TABLE 3 Reported Cases and Deaths of Suspected Dengue fever and Dengue Hemorrhagic fever Under Surveillance by Date of Onset, by Province,

Thailand, 2018 (January 1 - July 31, 2018)

2018 CASE CASE POP.

DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS RATEPER  FATALITY  DEC.31,2016

REPORTING AREAS —7Fe8 WaR  APR MAY JIN  JUL AUG SEP( 0CT NO)V DEC  TOTAL TOTAL 10000000  RATE

T © © € €& © © € B D POP. %)

Total 2171 2029 2620 3087 6997 13069 7820 0 0 0 0 0 37793 45 5741 0.12 65,830,324
Northern Region 163 187 243 462 1504 3251 2169 0 0 0 0 0 7979 6 66.07 0.08 12,075,763
ZONE 1 54 41 52 123 499 1097 693 0 0 0 0 0 2559 2 43,70 0.08 5,855,581
Chiang Mai 23 16 13 22 54 185 142 0 0 0 0 0 455 0 26.27 0.00 1,732,003
Lamphun 0 3 10 20 36 42 29 0 0 0 0 0 140 0 3447 0.00 406,193
Lampang 4 0 2 13 21 66 25 0 0 0 0 0 137 0 18.25 0.00 750,603
Phrae 0 1 3 18 123 151 58 0 0 0 0 0 B4 1 78.48 0.28 451,078
Nan 7 6 712 77 119 46 0 0 0 0 0 214 0 57.12 0.00 479,717
Phayao 0 0 0 2 18 42 2 0 0 0 0 0 82 0 17.05 0.00 480,916
Chiang Rai 15 12 14 25 119 321 319 0 0 0 0 0 825 0 64.44 0.00 1,280,247
Mae Hong Son 5 3 3 11 45 171 54 0 0 0 0 0 292 1 106.25 0.34 274,824
ZONE 2 4 71 79 147 463 968 716 0 0 0 0 0 2488 1 70.17 0.04 3,545,813
Uttaradit 0 2 4 9 37 42 55 0 0 0 0 0 149 0 32.46 0.00 458,983
Tak 20 31 25 44 131 283 243 0 0 0 0 0 M1 124.29 0.13 625,174
Sukhothai 4 5 9 15 4 122 81 0 0 0 0 0 280 0 46.59 0.00 600,971
Phitsanulok 8 15 23 5 125 264 250 0 0 0 0 0 741 0 85.71 0.00 864,581
Phetchabun 12 18 18 23 126 257 87 0 0 0 0 0 541 0 5431 0.00 996,104
ZONE 3 69 78 114 194 548 1203 773 0 0 0 0 0 2979 3 99.12 0.10 3,005,413
Chai Nat 4 3 2 2 6 17 13 0 0 0 0 0 47 0 14.20 0.00 331,044
Nakhon Sawan 22 24 59 88 216 473 353 0 0 0 0 0 1235 2 115.51 0.16 1,069,198
Uthai Thani 13 10 8 22 8 157 717 0 0 0 0 0 373 0 112.82 0.00 330,602
Kamphaeng Phet 15 15 21 3% 83 211 189 0 0 0 0 0 59 0 77.96 0.00 729,850
Phichit 15 26 24 47 157 345 141 0 0 0 0 0 75 1 138.60 0.13 544,719
Central Region* 1232 1078 1489 1630 2447 4492 2687 0 0 0 0 0 15055 22 66.89 0.15 22,507,913
Bangkok 435 381 577 487 307 840 557 0 0 0 0 0 3584 2 62.97 0.06 5,691,530
ZONE 4 150 116 175 282 631 1193 909 0 0 0 0 0 3456 11 65.65 0.32 5,264,087
Nonthaburi 51 41 58 126 204 412 306 0 0 0 0 0 1198 2 99.60 0.17 1,202,818
Pathum Thani 45 26 49 63 195 312 203 0 0 0 0 0 893 3 80.97 0.34 1,102,810
P.Nakhon S.Ayutthaya 30 23 31 22 67 169 187 0 0 0 0 0 529 4 65.36 0.76 809,340
Ang Thong 7 2 11 18 24 23 19 0 0 0 0 0 104 0 36.78 0.00 282,788
Lop Buri 15 12 10 10 61 148 71 0 0 0 0 0 327 0 43.14 0.00 757,988
Sing Buri 0 0 1 1 0 3 7 0 0 0 0 0 12 0 5.69 0.00 211,007
Saraburi 9 6 18 52 76 66 0 0 0 0 0 227 2 35.53 0.88 638,869
Nakhon Nayok 3 9 24 28 50 50 0 0 0 0 0 166 0 64.22 0.00 258,467
ZONE5 443 371 406 454 649 1102 683 0 0 0 0 0 4108 5 78.01 0.12 5,265,846
Ratchaburi 81 74 99 70 98 183 59 0 0 0 0 0 664 0 76.42 0.00 868,853
Kanchanaburi 15 18 23 38 49 111 66 0 0 0 0 0 320 1 36.21 0.31 883,629
Suphan Buri 5 23 31 50 92 151 76 0 0 0 0 0 473 0 55.70 0.00 849,133
Nakhon Pathom 123 91 8 130 192 3Bl 331 0 0 0 0 0 1304 1 14454 0.08 902,175
Samut Sakhon 91 61 8 75 92 108 3 0 0 0 0 0 544 2 98.71 0.37 551,086
Samut Songkhram 16 16 6 6 14 37 18 0 0 0 0 0 13 1 58.18 0.88 194,223
Phetchaburi 38 59 51 49 69 107 52 0 0 0 0 0 425 0 88.61 0.00 479,621
Prachuap Khiri Khan 29 29 28 36 43 54 46 0 0 0 0 0 25 0 49.34 0.00 537,126
ZONE 6 200 207 329 405 854 1340 525 0 0 0 0 0 3860 4 64.82 0.10 5,955,406
Samut Prakan 49 72 97 83 144 173 63 0 0 0 0 0 681 0 52.94 0.00 1,286,431
Chon Buri 53 57 77 109 255 306 58 0 0 0 0 0 915 2 62.29 0.22 1,469,044
Rayong 41 19 73 106 205 283 55 0 0 0 0 0 782 0 112.58 0.00 694,611
Chanthaburi 11 11 19 32 78 44 0 0 0 0 0 203 0 38.18 0.00 531,752
Trat 12 20 24 41 66 24 0 0 0 0 0 194 0 84.55 0.00 229,437
Chachoengsao 19 17 27 24 107 272 191 0 0 0 0 0 657 2 93.50 0.30 702,650
Prachin Buri 17 15 18 29 43 75 34 0 0 0 0 0 231 0 47.78 0.00 483,512
Sa Kaeo 6 4 6 11 27 87 56 0 0 0 0 0 197 0 35.31 0.00 557,969
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TABLE 3 Reported Cases and Deaths of Suspected Dengue fever and Dengue Hemorrhagic fever Under Surveillance by Date of Onset, by Province,

Thailand, 2018 (January 1 - July 31, 2018)

2018 CASE CASE POP.

DENGUE HEMORRHAGIC FEVER - TOTAL (DF+DHF+DSS) RATEPER  FATALITY  DEC.31,2016

e JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL TOTAL 100,000.00 RATE

c ¢ ¢cC ¢€¢C C ¢ ¢ ¢ C C D POP. %)
NORTHEASTERNREGION 106 110 240 391 1895 3951 2119 0 0 0 0 0 8812 7 4018  0.08 21,930,713
ZONE 7 22 19 33 61 403 924 465 0 0 0 0 0 1927 2 3810 010 5,057,217
Khon Kaen 5 6 9 18 100 239 96 0 0 0 0 0 473 0 2628 0.0 1,799,385
Maha Sarakham 12 5 11 1 72 192 12 0 0 0 0 0 24 1 4398 024 964,040
Roi Et 4 7 6 28 183 358 144 0 0 0 0 0 730 0 5581 0.0 1,308,074
Kalasin 1 1 7 4 48 135 104 0 0 0 0 0 300 1 3045 033 985,218
ZONE 8 8 11 40 51 251 548 2% 0 0 0 0 0 1206 1 2180  0.08 5,528,267
Bungkan 0 0 1 3 30 49 23 0 0 0 0 0 106 0 2517 0.00 421,136
Nong Bua Lam Phu 0 2 2 9 43 105 43 0 0 0 0 0 204 0 3997 000 510,404
Udon Thani 2 1 2 5 48 144 50 0 0 0 0 0 252 0 1598 0.0 1,576,967
Loei 2 5 12 9 46 103 106 0 0 0 0 0 283 0 4427  0.00 639,310
Nong Khai 1 0 1 5 23 5 20 0 0 0 0 0 105 0 2019  0.00 519,971
Sakon Nakhon 1 2 1 13 3 18 & 0 0 0 0 0 184 0 16.08  0.00 1,144,343
Nakhon Phanom 2 1 1 7 24 14 12 0 0 0 0 0 71 1 991 141 716,136
ZONE9 43 36 71 139 604 1358 777 0 0 0 0 0 3028 1 4486  0.03 6,749,926
NakhonRatchasima 23 22 33 54 233 633 241 0 0 0 0 0 1239 1 4711 0.08 2,630,127
Buri Ram 3 1 5 18 91 159 170 0 0 0 0 0 447 0 2818  0.00 1,586,279
Surin 13 12 24 48 190 384 277 0 0 0 0 0 %8 0 67.94  0.00 1,395,295
Chaiyaphum 4 1 9 19 90 182 89 0 0 0 0 0 394 0 3462  0.00 1,138,225
ZONE 10 33 44 96 140 637 1121 581 0 0 0 0 0 2652 3 5771 011 4,595,303
Si Sa Ket 21 17 44 42 141 455 201 0 0 0 0 0 1011 0 68.80  0.00 1,469,569
Ubon Ratchathani 10 24 42 75 412 517 202 0 0 0 0 0 1282 3 68.92 023 1,860,197
Yasothon 1 5 11 38 8 53 0 0 0 0 0 19 0 3611 0.00 539,998
Amnat Charoen 0 0 0 6 12 31 23 0 0 0 0 0 7 0 19.11  0.00 376,751
Mukdahan 0 2 5 6 34 33 12 0 0 0 0 0 2 0 2638  0.00 348,788
Southern Region 670 654 648 604 1151 1375 845 0 0 0 0 0 5947 10 6384 017 9,315,935
ZONE 11 407 479 470 443 888 941 511 0 0 0 0 0 4139 7 9371 017 4,416,615
Nakhon Si Thammarat 182 230 208 170 361 394 222 0 0 0 0 0 1767 1 113.74 0.6 1,553,481
Krabi 36 41 52 71 140 164 101 0 0 0 0 0 605 1 13038 0.17 464,016
Phangnga 31 32 36 29 5 30 24 0 0 0 0 0 27 1 8949 042 264,826
Phuket 66 69 74 54 93 88 89 0 0 0 0 0 533 2 13653 038 390,387
Surat Thani 68 70 59 73 171 203 48 0 0 0 0 0 692 1 6598 0.4 1,048,842
Ranong 9 1 31 B 42 4 9 0 0 0 0 0 168 0 89.20  0.00 188,345
Chumphon 5 26 10 210 26 21 18 0 0 0 0 0 137 1 2104 073 506,718
ZONE 12 263 175 178 161 263 434 334 0 0 0 0 0 1808 3 3690 017 4,899,320
Songkhla 9 77 75 54 92 185 170 0 0 0 0 0 752 1 5318  0.13 1,414,009
Satun 4 8§ 12 4 9 24 10 0 0 0 0 0 71 0 2241 0.00 316,767
Trang 30 17 2 38 42 8 66 0 0 0 0 0 297 2 4632 067 641,239
Phatthalung 3% 11 18 26 55 8 1 0 0 0 0 0 241 0 4606  0.00 523,223
Pattani 26 26 19 12 24 19 26 0 0 0 0 0 152 0 2179 0.00 697,492
Yala 21 15 8 8 14 16 36 0 0 0 0 0 124 0 2384 0.00 520,209
Narathiwat 42 21 24 19 21 23 15 0 0 0 0 0 71 0 21,75  0.00 786,381
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