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Community surveillance of COVID-19 by village health volunteers,
Thailand

Nayawadee Kaweenuttayanon,? Ratrawee Pattanarattanamolee,? Nithikorn Sorncha? & Shinji Nakahara®

Problem To control the increasing spread of coronavirus disease 2019 (COVID-19), the government of Thailand enforced the closure of
public and business areas in Bangkok on 22 March 2020. As a result, large numbers of unemployed workers returned to their hometowns
during April 2020, increasing the risk of spreading the virus across the entire country.

Approach In anticipation of the large-scale movement of unemployed workers, the Thai government trained existing village health
volunteers to recognize the symptoms of COVID-19 and educate members of their communities. Provincial health offices assembled
COVID-19 surveillance teams of these volunteers to identify returnees from high-risk areas, encourage self-quarantine for 14 days, and
monitor and report the development of any relevant symptoms.

Local setting Despite a significant and recent expansion of the health-care workforce to meet sustainable development goal targets, there
still exists a shortage of professional health personnel in rural areas of Thailand. To compensate for this, the primary health-care system
includes trained village health volunteers who provide basic health care to their communities.

Relevant changes Village health volunteers visited more than 14 million households during March and April 2020. Volunteers identified
and monitored 809911 returnees, and referred a total of 3346 symptomatic patients to hospitals by 13 July 2020.

Lessons learnt The timely mobilization of Thailand’s trusted village health volunteers, educated and experienced in infectious disease
surveillance, enabled the robust response of the country to the COVID-19 pandemic. The virus was initially contained without the use of a
costly country-wide lockdown or widespread testing.

Abstractsin ( ,<, H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

Thailand reported the first case of coronavirus disease 2019
(COVID-19) on 13 January 2020. On 3 March 2020, the Thai
government initiated a mandatory 14-day quarantine for all
travellers from countries with high numbers of new cases, and
began to promote preventive measures such as the wearing of
face masks and regular washing of hands. The number of new
cases peaked at 188 per day on 22 March as a result of three
clusters of super-spreaders in Bangkok and the southern prov-
inces (Fig. 1). The Thai government contained the transmission
and the success was attributable to the primary health-care
system, including community (village) health volunteers.>™*
We describe this unique aspect of the health-care system in
Thailand and its effect on the response to the pandemic. We
demonstrate how the exhaustive surveillance conducted by the
volunteers, an approach that goes much further than tracing
the contacts of COVID-19-positive cases, was effective in
containing the virus.’

Local setting
Primary health care

To provide basic health care to rural areas lacking professional
health-care personnel, the Thai health authorities use village
health volunteers from local communities. Village leaders
and existing volunteers recruit volunteers, who receive an
intensive week of training at local health centres in health
education, health promotion, disease prevention and basic
medical treatment. Since 2004, when volunteers contributed

to avian influenza surveillance, training in infectious disease
surveillance has also been included.* The training is funded by
the public health ministry, the sub-district administrative of-
fice and provincial health offices, and delivered by local health
officers or district or provincial hospital staff. Volunteers are
subsequently supervised by sub-district-level health officials.
In the situation where volunteers encounter health problems
beyond their care abilities, they refer individuals to a health
centre or a hospital via health officials.

Over 1 million village health volunteers currently serve
their communities, with each volunteer covering five to 15
households within their neighbourhood. The amount of time
donated by volunteers varies from a few hours per week to long
shifts over a period of several days, depending on the health
situation and the particular province. Through their work, the
volunteers obtain an awareness of the health-care needs of
their community and develop a close relationship with their
beneficiaries.* Volunteers receive 1000 Thai Bhat (equivalent
to 32 United States dollars or around 3 days’ minimum wage)
per month from the government towards expenses (e.g. travel
costs), and this was temporarily increased by 50% during
March-December 2020. Other incentives include: discounted
hospital costs for volunteers and their families; the opportunity
for the offspring of volunteers to become health-care students;
the potential honour of receiving a Royal Decoration; or simply
the opportunity to serve their communities.®

COVID-19 response

The Thai government closed all schools on 18 March 2020
and all Bangkok public and business areas on 22 March 2020,
declared a state of emergency and enforced a curfew over all
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Fig. 1. Daily number of new cases of coronavirus disease 2019, Thailand, March—May
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Source: Department of Disease Control, Ministry of Public Health, Thailand.’

of Thailand on 26 March 2020, and sus-
pended the arrivals of all international
commercial flights on 4 April 2020. To
avoid a large increase in unemploy-
ment in the capital as a result of these
restrictions, the government allowed
interprovincial travel during April.
Thai citizens working abroad were also
permitted to return to Thailand and,
after a mandatory 14-day quarantine in
Bangkok, to their hometowns. However,
the nationwide movement of people
in large numbers (at the peak of inter-
provincial travel, 70000-80 000 unem-
ployed returned to their hometowns per
day) increased the risk of spreading the
virus across the entire country. Workers
attempting to return to their provinces
were therefore screened at airports and
train and bus stations;” any showing
symptoms were referred to the nearest
hospital for further testing.

Approach

In preparation for the large-scale move-
ment of people across the country,
the public health ministry delivered
online courses and local health officers
provided in-person training for the
volunteers.>® The training included
basic knowledge of COVID-19, educat-
ing the population in how to stay safe,
identifying and monitoring members of
the community at high risk (either older
people or those with chronic illness such
as cardiovascular disease, diabetes or
hypertension), and data collection and

394

reporting. Although volunteers could
submit hard copies of records, the public
health ministry strongly encouraged the
online reporting of data using their spe-
cially designed smartphone or internet
application (app).

After the effective closure of Bang-
kok, the National Communicable Dis-
ease Committee instructed provincial
governors to mobilize community
health resources to limit the spread of
COVID-19 across the country.” The
provincial health offices assembled local
COVID-19 surveillance teams of village
health volunteers in all sub-districts.
The volunteers were provided with
personal protective equipment, such
as face shields or goggles, head covers,
surgical masks, gloves and raincoats (as
substitutes for gowns), by the central and
local governments, health offices and in
donations from their community.

The local surveillance teams (i) edu-
cated their community members about
the disease, preventive measures and
relevant symptoms to self-monitor and
report; (ii) identified and monitored the
returnees from Bangkok or abroad, as
well as members of the community clas-
sified as being at high risk (i.e. recorded
temperature and any other symptoms);
(iii) reported the list of those being
monitored to the sub-district health of-
ficials; and (iv) notified the sub-district
health officials of symptomatic patients
for further action (i.e. referral to a des-
ignated hospital for testing and initiating
of contact-tracing procedures if positive).

Nayawadee Kaweenuttayanon et al.

Instead of relying on the contact-
tracing approach that is only used
when a positive case is newly identified,
volunteer surveillance teams adopted a
strategy involving exhaustive monitoring
of individuals arriving from Bangkok
and abroad.’ Volunteers visited their al-
located households and requested that
any returnees, if encountered, self-quar-
antine for 14 days at home. The surveil-
lance teams noted the medical histories
of any returnees, and encouraged them
to report any symptoms daily using a
smartphone app.” If returnees were not
able to use the app, the volunteers con-
ducted daily household visits to record
any symptoms while wearing personal
protective equipment. Volunteers also
continued their usual routine of moni-
toring the health conditions of other
people within their allocated households.

Volunteers used a web-based CO-
VID-19 surveillance database, devel-
oped by the public health ministry and
password-protected to maintain confi-
dentiality, to register all the returnees,
returnees who developed symptoms,
close contacts of confirmed cases and
groups considered to be at high risk.>"
In the case where volunteers preferred
to complete physical printed forms, local
health officers uploaded data to the on-
line system on behalf of the volunteers.
The database was also used to record
volunteer activities such as household
visits for monitoring home quarantine,
screening of groups at high risk at the
designated areas in their community
(e.g. village entrance, market or bus sta-
tion), and supporting chronically ill or
disabled patients. This record was also
used as a performance report for each
volunteer; maintaining volunteer status
is conditional on achieving a satisfactory
performance report.?

Relevant changes

Village health volunteers visited more
than 14 million households during the
period of interprovincial travel (March
to April 2020). The volunteers identified
and monitored 809911 returnees and
64552 people at high risk, and referred
a total of 3346 symptomatic patients to
hospitals by 13 July 2020.'° The country-
wide number of new cases steadily de-
clined from the peak on 22 March 2020
to reach less than 10 new cases per day
by 27 April 2020 (Fig. 1).
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Lessons learnt

In combination with an approach of
exhaustive monitoring, the timely mobi-
lization of Thailand’s village health vol-
unteers was successful in containing the
COVID-19 pandemic. The low number
of COVID-19-positive cases in Thailand
provides an indication of the robust-
ness of the Thai health-care system in
responding to public health emergencies.
Volunteers have played a pivotal role in
detecting and reporting unusual symp-
toms among animals and humans since
the avian influenza outbreak in 2004;*
having these functional systems already in
place enabled immediate activation of the
required response and surveillance activi-
ties when the pandemic struck (Box 1).

Encouraged and advised by health
volunteers, the prompt and thorough
self-quarantine of returnees prevented
the case numbers from surging as a re-
sult of interprovincial travel. Although
this approach may be considered ex-
cessive by some members of the com-
munity, the observed containment of
the virus could not have been achieved
through case-based methods that re-
quire testing of symptomatic patients
and epidemiological surveillance skills
for contact-tracing.” Although digital
contact-tracing systems using mobile
phones are available in Thailand, some
people choose not to use these tech-
nologies or may not report positive
test results because of their desire for
privacy.>"

Lessons from the field

COVID-19 surveillance by village health volunteers, Thailand

Box 1.Summary of key lessons learnt

- The timely mobilization of Thailand’s village health volunteers, educated and experienced in
infectious disease surveillance, enabled the robust response of the country’s health service

to the COVID-19 pandemic.

Following the return of those employed in Bangkok to their rural homes during the
widespread closure of businesses, the exhaustive surveillance of all returnees by village
health volunteers was crucial in containing the spread of the virus without a costly country-

wide lockdown or widespread testing.

- The close relationship between the volunteer workforce and members of their rural
communities enabled the smooth functioning of the disease surveillance, which might
otherwise have been considered an intrusion of privacy.

COVID-19: coronavirus disease 2019.

Two important issues remain to
be addressed. First, daily visits to
potentially infected people may have
caused stigmatization of the volunteers
in some cases; this could have been
addressed by enhanced personal pro-
tective equipment and raising aware-
ness of the transmission mechanisms
of the virus.”? Second, the important
contribution of the volunteers, their
labour-intensive role and their risk of
exposure to infected individuals should
be recognized. Although steps have been
taken to address this issue — for example,
the volunteers’ monthly allowance was
temporarily increased during the height
of the pandemic, hospital costs were
discounted further for volunteers, and a
small number of outstanding volunteers
(<20 per year) receive a Royal Decora-
tion — whether these steps are sufficient
is a topic under discussion.

The strategies adopted in Thailand
were very different from those of other

countries that achieved early contain-
ment of the outbreak; as opposed to
strict travel restrictions or extensive
COVID-19 testing,””™* the exhaustive
surveillance conducted by the village
health volunteers was the most signifi-
cant contribution to successful contain-
ment of the virus. The close relationship
of the high-volume volunteer workforce
with community members enabled
the smooth functioning of the disease
surveillance, which might otherwise
have been considered an intrusion of
privacy. We encourage other resource-
constrained settings to consider such a
response in future situations. l
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Résumé

Surveillance communautaire de la COVID-19 effectuée par des volontaires de la santé dans les villages en Thailande

Probléme Pour lutter contre la propagation croissante de la maladie
a coronavirus (COVID-19), le gouvernement de Thailande a ordonné la
fermeture des espaces publics et commerciaux a Bangkok le 22 mars
2020. Par conséquent, de nombreux travailleurs au chémage sont
retournés dans leurs contrées natales au cours du mois d'avril 2020,
augmentant le risque de dissémination du virus dans lensemble du pays.
Approche En prévision de ces vastes mouvements de travailleurs au
chomage, le gouvernement thailandais a formé des volontaires de
la santé déja présents dans les villages afin quils puissent détecter
les symptomes de la COVID-19 et sensibiliser les membres de leur
communauté. Les bureaux provinciaux de la santé ont constitué des
équipes de surveillance de la COVID-19 composées de ces volontaires
en vue didentifier les personnes revenant des zones a haut risque,
dencourager le respect d'une quarantaine spontanée de 14 jours, mais
aussi de controler et signaler I'apparition de tout symptéme suspect.

Environnement local Malgré un renforcement récent du contingent
de soignants dans le but de répondre aux objectifs de développement

durable, la pénurie de professionnels de santé subsiste dans les
régions rurales de la Thailande. Pour y remédier, le systeme de soins
de santé primaires fait appel a des volontaires spécialement formés
dans les villages, qui prodiguent des soins de base aux membres de
leur communauté.

Changements significatifs Les volontaires de santé dans les villages
ont rendu visite a plus de 14 millions de foyers en mars et avril 2020. lls
ontidentifié et suivi809 911 rapatriés et orienté un total de 3346 patients
symptomatiques vers les hopitaux au 13 juillet 2020.

Lecons tirées La mobilisation rapide de volontaires de santé fiables
dans les villages thailandais, formés et habitués a surveiller les maladies
infectieuses, a permis au pays de réagir avec fermeté a la pandémie de
COVID-19. Dans un premier temps, la Thailande a pu mafitriser le virus
sans imposer un confinement coliteux sur tout le territoire ni recourir a
une campagne de dépistage a grande échelle.

Pesiome

O6LwecTBeHHbIN Haa30p 3a pacnpocTpaHeHuem COVID-19 cunamu aepeBeHCKUX A06POBOSIbLIEB CUCTEMDI

3A4pPaBOOXpPaHeHNA, '|'aI/Il1ElH,!.'|I

Mpo6nema C Lenbio KOHTPONA Haf PacTyLLMM pacnpocTpaHeHem
KOpoHaBwvpycHoi 6onesHu (COVID-19) npasuTenscteo TamnaHaa
MpU1Kasano 3akpbiTb 0OLECTBEHHbIE MeCTa 1 AenoBble KBapTasbl
B baHrkoke ¢ 22 mapta 2020 roga. B pe3synbrate MHOXeCTBO
6e3paboTHbIX BepHYNMCh AoMOV B anpene 2020 rofa, yBenuuve Tem
CaMblM PUICK PacNpPOCTPaHEHWA BMPYCa MO BCEN CTPaHe.

Moaxoa Mpeasnas macwTtabHoe nepemelieHne 6e3paboTHbIX,
TaliCKOe MPaBUTENbCTBO 00YUMNO MMEIOLLIMXCA B CENbCKOM MECTHOCTM
I06POBOJIbLIEB CUCTEMBI 3[PaBOOXPAHEHNSA TOMY, Kak Pacro3HaBaThb
cnmntombl COVID-19 1 pacnpoCTpaHATb HyXHble 3HaHWA cpean
MeCTHbIX xmnTenen. OpraHbl 34PaBOOXPAHEHMA Ha YPOBHE
NPOBUHUMIA COOpany 13 3Tx AOOPOBOMbLER MPYNMbl HAA30pa 3a
pacnpocTpaHeHviem uHbekmm COVID-19, 3aaauelt KoTopbix 6biio
BbIABNATL ML, BEPHYBLUMXCA M3 30H BbICOKOrO PUCKa, NOOLWPATL
Cpean HWUX Camom3oNAUMIO Ha 14 AHEN, a Takke OTCIexrBaTb
pa3BuUTHE NoObLIX PeneBaHTHbIX CUMITOMOB 1 COObLLATh 06 STOM.

MecTHble ycnoBua HecMoTpA Ha TO UYTO B NMOC/eAHee Bpemsa
KONMUecTBO MeANUMHCKMX PabOTHMKOB B CTPpaHe 3HaunUTenbHO
BO3POC/O B CBA3M C HEOOXOAMMOCTbIO JOCTUKEHUNA Lenel B
0011aCTN YCTOMYMBOTO Pa3BUTUA B CENbCKIX paioHax TavnaHaa sce
elle OTMeuaeTca HexBaTka NPodeCcCUOHaNbHbIX MeapPaboTHNKOB.
B uenax KoMneHcaumm HexBaTKM KagpoB CUCTeEMA MEPBUYHON
MEAMKO-CaHUTAPHOW MOMOLLIM BKIIOUAET B Ce0A TakrKe AeATeNbHOCTb
00yYeHHbIX 1ePEBEHCKNX NOOPOBOIBLEB, OKa3biBaloLLMX 0a30BYi0
MEAVLMHCKYIO MOMOLLb XXUTESAM CBOWX OBLLVIH.

OcyuiecTBneHHbIe nepemeHbl [lepeBeHCKIe 0OPOBObLb CUCTEMBI
3APaBOOXPAHEHIIS MOCeTUNM bonee 14 MUNIVOHOB CeMEl B TeueH e
MapTa v anpena 2020 r. OHu BbiABUAW 1 oTCnexmBani 809 911 nuu,
BEePHYBLUMXCA JOMOW, 1 HANPaBWAW B 0bLLIEN CIOXKHOCTM 3346 nnL C
cumMnTOMamut B 60AbHNLY MO COCTOAHMIO Ha 13 miona 2020 .
BbiBoabl CBOeBpeMeHHaa Mobunmnzauma B TannaHae HageKHbIX
[06POBONBLEB CMCTEMBI 34PaBOOXPAHEHNH, OOyUYEeHHbIX HaA30pYy
33 NPOABNEHNAMN NHDEKLMOHHOTO 3ab0NeBaHNA 1 OMbITHLIX B
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3TOM BOMPOCe, MO3BOAMAA CTPaHe yBepeHHO MPOTMBOCTOATb
nangemun COVID-19. Ha HayanbHOM 3Tane BMPYC yaanocb

Lessons from the field
COVID-19 surveillance by village health volunteers, Thailand

NOKanmn3oBaTth 6e3 JOPOroCTOALMX Mep, TakMX Kak NOKAayH B
MaclTabe BCei CTpaHbl MK Bceobliee TeCTUPOBAHME.

Resumen

Control comunitario de la COVID-19 por parte de voluntarios sanitarios de las aldeas, Tailandia

Situacion Para controlar la creciente propagacion de la enfermedad por
coronavirus (COVID-19), el gobierno de Tailandia impuso el cierre de las
zonas publicas y comerciales de Bangkok el 22 de marzo de 2020. Como
resultado, un gran nimero de trabajadores desempleados regresaron a
sus ciudades de origen durante abril de 2020, lo que aumento el riesgo
de propagacion del virus en todo el pafs.

Enfoque En prevision del movimiento a gran escala de trabajadores
desempleados, el gobierno tailandés formd a los voluntarios sanitarios
de las aldeas existentes para que reconocieran los sintomas de la
COVID-19y educaran a los miembros de sus comunidades. Las oficinas
provinciales de salud formaron equipos de control de la COVID-19 con
estos voluntarios para identificar a los que regresaban de las zonas de
alto riesgo, fomentar la autocuarentena durante 14 dias y controlar e
informar sobre la aparicion de cualquier sintoma relevante.

Marco regional A pesar de la importante y reciente ampliacion del
personal sanitario para alcanzar las metas de los objetivos de desarrollo

sostenible, sigue habiendo escasez de personal sanitario profesional en
las zonas rurales de Tailandia. Para compensar esta carencia, el sistema
de atencién primaria de salud incluye voluntarios sanitarios formados
en las aldeas que prestan atencion sanitaria basica a sus comunidades.
Cambios importantes Los voluntarios sanitarios de las aldeas
visitaron mds de 14 millones de hogares durante marzo y abril de
2020. Los voluntarios identificaron y controlaron a 809.911 repatriados,
y remitieron a los hospitales a un total de 3.346 pacientes sintomaticos
hasta el 13 de julio de 2020.

Lecciones aprendidas La oportuna movilizacion de los voluntarios
sanitarios de confianza de las aldeas tailandesas, formados y con
experiencia en el control de enfermedades infecciosas, permitio la sélida
respuesta del pafs ala pandemia de la COVID-19. En un principio, el virus
se contuvo sin necesidad de recurrir a un costoso bloqueo en todo el
pais ni a pruebas generalizadas

References

1. [COVID-19] situation reports. Nonthaburi: Department of Disease Control,
Ministry of Public Health. Thai. Available from: https://covid19.ddc.moph.go
th/en [cited 2021 Feb 3].

2. [Village health volunteer system management for local quarantine and
home quarantine]. Nonthaburi: Department of Health Service Support;
2020. Thai. Available from: https://ddc.moph.go.th/viralpneumonia/file/
g_km/km08_120363.pdf [cited 2021 Feb 2].

3. Bhaumik S, Moola S, Tyagi J, Nambiar D, Kakoti M. Community health
workers for pandemic response: a rapid evidence synthesis. BMJ Glob
Health. 2020 Jun;5(6):2002769. doi: http://dx.doi.org/10.1136/bmjgh-2020
-002769 PMID: 32522738

4. Role of village health volunteers in avian influenza surveillance in Thailand.
New Delhi: WHO Regional Office for South-East Asia; 2007. Available from:
https://www.who.int/iris/handle/10665/205876 [cited 2021 Feb 2].

5. Ferretti L, Wymant C, Kendall M, Zhao L, Nurtay A, Abeler-Dérner L, et al.
Quantifying SARS-CoV-2 transmission suggests epidemic control with
digital contact tracing. Science. 2020 May 8;368(6491):eabb6936. doi:
http://dx.doi.org/10.1126/science.abb6936 PMID: 32234805

6. [Welfare benefits and law for village health volunteers]. In: Modern village
health volunteer handbook. Nonthaburi: Department of Health Service
Support. Thai. Available from: http://phc.moph.go.th/www_hss/data
_center/ifm_mod/nw/NewOSM-1.pdf [cited 2021 Feb 10].

7. [Intensive screening in transportation system for Bangkok city people going
out of town]. Bangkokbiznews.com. 2020 Mar 22. Thai. Available from:
https://www.bangkokbiznews.com/news/detail/872007 [cited 2021 Feb 2].

8. [Video conference: Emergency Medical and Public Health Center for
COVID-19]. Nonthaburi: Ministry of Public Health; 2020. Thai. Available from:
https://pher.moph.go.th/wordpress/02-03-2020-1/ [cited 2021 Feb 2].

9. Contact tracing during an outbreak of Ebola virus disease. Brazzaville: WHO
Regional Office for Africa; 2014. Available from: https://www.who.int/csr/
resources/publications/ebola/contact-tracing-during-outbreak-of-ebola
.pdf?ua%20=%201 [cited 2021 Feb 2].

10.  [Public health information system: Division of people’s support].
Nonthaburi: Ministry of Public Health, Primary Health Care Division; 2020.
Thai. Available from: http://www.thaiphc.net/thaiphcweb/index.php?r=
staticContent/show&id=1 [cited 2021 Feb 2].

11. Kapoor A, Guha S, Kanti Das M, Goswami KC, Yadav R. Digital healthcare:
the only solution for better healthcare during COVID-19 pandemic? Indian
Heart J. 2020 Mar-Apr;72(2):61-4. doi: http://dx.doi.org/10.1016/j.ihj.2020
.04.001 PMID: 32534691

12. [Do more than “duty”in COVID-19 era]. Thai PBS News. 2020 Apr 17. Thai.
Available from: https://news.thaipbs.or.th/content/291321 [cited 2021 Feb 8].

13. Summers J, Cheng HY, Lin HH, Barnard DLT, Kvalsvig DA, Wilson PN, et al.
Potential lessons from the Taiwan and New Zealand health responses to
the COVID-19 pandemic. Lancet Reg Health-West Pac. 2020;4:100044. doi:
http://dx.doi.org/10.1016/j.lanwpc.2020.100044

14. Trevisan M, Le LC, Le AV. The COVID-19 pandemic: a view from Vietnam. Am
J Public Health. 2020 Aug;110(8):1152-3. doi: http://dx.doi.org/10.2105/
AJPH.2020.305751 PMID: 32463704

15. Fitzgerald DA, Wong GWK. COVID-19: a tale of two pandemics across the
Asia Pacific region. Paediatr Respir Rev. 2020 Sep;35:75-80. doi: http://dx
.doi.org/10.1016/.prrv.2020.06.018 PMID: 32768308

Bull World Health Organ 2021;99:393-397| doi: http://dx.doi.org/10.2471/BLT.20.274308 397


https://covid19.ddc.moph.go.th/en
https://covid19.ddc.moph.go.th/en
https://ddc.moph.go.th/viralpneumonia/file/g_km/km08_120363.pdf
https://ddc.moph.go.th/viralpneumonia/file/g_km/km08_120363.pdf
http://dx.doi.org/10.1136/bmjgh-2020-002769
http://dx.doi.org/10.1136/bmjgh-2020-002769
http://www.ncbi.nlm.nih.gov/pubmed/32522738
https://www.who.int/iris/handle/10665/205876
http://dx.doi.org/10.1126/science.abb6936
http://www.ncbi.nlm.nih.gov/pubmed/32234805
http://phc.moph.go.th/www_hss/data_center/ifm_mod/nw/NewOSM-1.pdf
http://phc.moph.go.th/www_hss/data_center/ifm_mod/nw/NewOSM-1.pdf
https://www.bangkokbiznews.com/news/detail/872007
https://pher.moph.go.th/wordpress/02-03-2020-1/
https://www.who.int/csr/resources/publications/ebola/contact-tracing-during-outbreak-of-ebola.pdf?ua%20=%201
https://www.who.int/csr/resources/publications/ebola/contact-tracing-during-outbreak-of-ebola.pdf?ua%20=%201
https://www.who.int/csr/resources/publications/ebola/contact-tracing-during-outbreak-of-ebola.pdf?ua%20=%201
http://www.thaiphc.net/thaiphcweb/index.php?r=staticContent/show&id=1
http://www.thaiphc.net/thaiphcweb/index.php?r=staticContent/show&id=1
http://dx.doi.org/10.1016/j.ihj.2020.04.001
http://dx.doi.org/10.1016/j.ihj.2020.04.001
http://www.ncbi.nlm.nih.gov/pubmed/32534691
https://news.thaipbs.or.th/content/291321
http://dx.doi.org/10.1016/j.lanwpc.2020.100044
http://dx.doi.org/10.2105/AJPH.2020.305751
http://dx.doi.org/10.2105/AJPH.2020.305751
http://www.ncbi.nlm.nih.gov/pubmed/32463704
http://dx.doi.org/10.1016/j.prrv.2020.06.018
http://dx.doi.org/10.1016/j.prrv.2020.06.018
http://www.ncbi.nlm.nih.gov/pubmed/32768308

	Figure 1

