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Vision
The Journal of Health Systems Research is aimed at being one of leading health systems research
journals in ASEAN.

Aim & Scope

Journal of Health Systems Research is an academic published tool for supporting and enhanc-
ing the potential abilities in generating new bodies of knowledge from health systems researches

which will be useful for policy makers, researchers, academics and health practitioners in all levels.

Disclaimer

Facts and opinions in articles published in Journal of Health Systems Research express solely
the personal statements of respective authors and do not necessarily reflect the views or opin-
ions of the editors or its publisher. The editors reserve the right to edit or rewrite, correct, and
publish only the articles that meet our standard criteria. The entire contents published in the

Journal have been fully protected by copyrights.

Main conditions for submission

The Journal of Health Systems Research welcomes research articles and academic articles in both
Thai and English that meet the following conditions:

+ The articles must be original and must not be published nor submitted for publication
elsewhere (please attach the Declare Form with your submission. Download the form
in MS Words format at http://ejournal.hsri.or.th/ and click For authors (declare form)

+ The articles must contain proper title, abstract, name of author (s) and affiliation
(specify only one) in both Thai and English

+ References must be in English (for Thai references, please translate into English and
add “(in Thai)” at the end of the item)

* In case of more than 1 author, please provide details of corresponding author in the

Declare Form

If the submitted article fails to comply with the above conditions, the editorial staff reserves the right
to immediately reject it. Please download JHSR Submission Guideline at http://ejournal.hsri.or.th and

click For authors.
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Abstract

This study aimed at describing an investigation of a confirmed coronavirus disease 2019 (COVID-19)
case in Chonburi, Thailand. He was the first imported case of COVID-19 from Europe to Thailand. The
case was an ltalian expatriate working in Chonburi. He left for Italy on 14 February 2020 and returned to
Thailand on 1 March 2020. At the port of entry, he passed the temperature scan. The following day, he
developed upper respiratory symptoms. The providers at a private hospital performed nasopharyngeal
swab (NPS) and throat swab (TS). On 3 March 2020, positive results for severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) infection were reported. Subsequently, he was referred to Chonburi Region-
al Hospital. The investigation team of the Department of Disease Control (DDC), Ministry of Public Health
(MoPH), could identify 75 contact persons. Of these 75, 56 were classified as high-risk. Of these 56, 40
were tested for NPS and TS and all were found negative for SARS-CoV-2 infection. The rest 16 contacts
could not be reached at the time of investigation but their name list was submitted to the incident
commander (IC) and the Immigration Bureau for further tracing. Later, the investigation team found that
none of these 16 contacts became positive. Another important discovery from this investigation was that
a number of healthcare workers were counted as high-risk contacts due to improper use of personal
protective equipment (PPE). The report of this investigation raised the concern for proper PPE application
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amongst healthcare workers to the Emergency Operating Center (EOC) of the MoPH. Outcomes from this
event in combination with other events alike were fed into policy decision making process of the MoPH.
The MoPH later launched a message to emphasize the importance of proper PPE application amongst
healthcare providers to minimize the number of high-risk healthcare-worker contacts who would be
subject to a 14-day quarantine. In addition, the MoPH also underpinned that the self-quarantine measure
must be strictly enforced to mitigate the risk of wider disease spreading.

Keywords: COVID-19, SARS-CoV-2, case investigation, contact tracing, Thailand
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Background and Rationale (severe acute respiratory syndrome coronavirus 2
ince the report of the first case of corona- [SARS-CoV-2]) has rapidly spread around the world,
virus disease 2019 (COVID-19) in December resulting in several thousands of reported cases

2019 in Hubei Province of China, the novel virus and deaths in multiple countries.” As of the 15"
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of March 2020, the SARS-CoV-2 infected toll over
the world expanded beyond 150,000 with over
5,700 deaths; and it seemed that the situation
had not reached the acme.”

Thailand has been amongst numerous coun-
tries in Asia that has suffered substantially from
the COVID-19 pandemic, in terms of health and
economy. It was the first country that reported
the confirmed case outside China.”’ The Depart-
ment of Disease Control (DDC) of the Ministry of
Public Health (MoPH) had activated the Emergen-
cy Operation Center (EOC) on the 4™ of January
2020. Then on the 22" January 2020, the EOC
was scaled up to the ministerial level. The World
Health Organization (WHO) classified Thailand as
a country with local transmission and this was
confirmed by the emergence of a case that did
not have prior travel experience in China on the
30" of January 2020.

According to the EOC protocol, all confirmed
cases must be investigated by either the Office
of Disease Prevention and Control (ODPC) or the
Division of Epidemiology (DOE) of the DDC, MoPH.
Source case investigation and contact tracing
needed to be undertaken in order to prevent
further transmission of diseases.

On the 4™ of March 2020, the DOE had re-
ceived notification from the ODPC Region 6 (Chon-
buri) that there was an emerging confirmed case of
COVID-19 in Chonburi, a major province in the east
of Thailand. The patient had a history of contact
with a large number of persons, which exceeded
the capacity of the local office to perform contact

tracing alone. He was the first imported case of

COVID-19 from Europe travelling into Thailand.
The objective of this study was to describe
the case investigation by the joint investigation
team (JIT), consisted of epidemiological staff from
the DOE and the ODPC Region 6. It was hoped
that lessons and experience from this investigation
were beneficial to provide proper recommenda-

tions for effective outbreak control in the future.

Methodology

A case narrative was performed. Data were
collected by: (i) in-depth interviews with the case
and contacts of the case, and (ii) review of the
case’s medical records. A roster of contacts was
constructed. The interviews mainly took place in
a face-to-face manner at the interviewee’s work-
place. Each interview lasted around 20-30 minutes.

A brief environmental survey at the case’s
workplace was performed. Nasopharyngeal swab
(NPS) and throat swab (TS) were conducted on all
high-risk contacts. All specimens were tested by
reverse transcription polymerase chain reaction
(rt-PCR) at the Department of Medical Sciences
(DMS).

The investigation lasted from the 4" to the
6" of March 2020. Then the local authority (ODPC
Region 6) followed up with the case and all con-
tacts for another 14 days. All procedures were
conducted as part of the investigation specified
by the MoPH; therefore, ethic approval was not
required. However, all interviewees were assured
that their identity would not be disclosed to the
wider public except for disease control reasons.

The JIT had triangulated the interview in-




21SANSIVEUS:UUAISISIUTY

4 paIAN-514AN 2563

N
IN
2
X

formation with surrounding evidence, including
checking the history of travelling of the case by
the closed-circuit television in the whereabouts

the case had visited.

Results

e Description of case

The patient was an Italian male working as a
project manager at a construction site of company
T in Chonburi. He travelled to his hometown in
ltaly (Bergamo) on the 14™ of February 2020. The
case denied a history of travelling outside Bergamo
during the 14" - the 29" of February 2020. He also
denied the presence of COVID-19 patients in his
village. However, the patient informed that his fa-
ther had mild fever and already underwent a test
for COVID-19 at a facility, subsequently reporting
negative result. The case then travelled to Milan
to catch a flight back to Bangkok on the 29" of
February 2020.

Upon the entry into Thailand on the 1% of
March 2020, he had passed the temperature
scan at the immigration control. He then asked
a chauffeur to take him from the airport to his
accommodation (rented house) in Chonburi. He
developed mild fever in the evening and decided
to skip the work the day after.

On the 2™ of March 2020, he had mild head-
ache and runny nose while the fever still persisted
(temperature = 37.6 °C). He then met a doctor at
private hospital Y to undertake NPS and TS. Chest
radiography (CXR) and complete blood count
(CBC) check were conducted. However, he denied

the admission and later returned home despite

the fact that he met the person-under-investiga-
tion (PUI) criteria. At that time, the definition of PUI
encompassed (i) a person with body temperature
of at least 37.3 °C with a respiratory symptom with
a travelling history to high-risk areas, or (ii) a pneu-
monia case with unspecified source of infection.
On the 3 of March 2020, he was notified
by the doctors that the swabs showed positive
for SARS-CoV-2. The test was confirmed by two
reference labs (DMS and Thai Red Cross Emerging
Infectious Disease Health Science Center [TRC-EI-
DCC], Chulalongkorn University). He then was
admitted to Y hospital and referred to Chonburi
Regional Hospital afterwards. Note that his temper-
ature appeared to subside (36.3 C°) with minimal
respiratory symptoms. A summary of laboratory
and CXR findings is shown in Table 1.
e Contact tracing
Flight contact
There were 18 flight-crews and pilots
combined. All of them had undergone NPS and
TS by the public health officers at the immigra-
tion control. The test findings revealed negative
for SARS-CoV-2. Additionally, 17 passengers were
sitting within a two-row perimeter. As of the 6" of
March 2020, the JIT could identify a passenger who
was a Chinese tourist. NPS and TS were performed
on him and the test later revealed negative results.
The name list of other passengers was sent to
the incident commander (IC) to coordinate with
responsible authorities (such as police and border
control) to find out the contact information and
recruit them for further testing. The investigation

team later found that none of the passengers
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Table 1 Laboratory findings of the patient

Date tested

2 March 2020
2 March 2020
2 March 2020

2 March 2020
4 March 2020

4 March 2020

Test

Nasopharyngeal swab
Throat swab

Complete blood count

Chest radiography

Complete blood count

Chest radiography

Results

SARS-CoV-2 detected
SARS-CoV-2 detected

Hematocrit = 39%, white blood cell = 4,010 /mm’ (neutrophil

= 49.9%; lymphocyte = 39.2%), platelet = 159,000 /mm’

Normal

Hematocrit = 38.9%, white blood cell = 4,000 /mm® (neutrophil

= 48.9%; lymphocyte = 49.2%), platelet = 188,000 /mm’

Normal

sitting near the case (n=17) were infected.

1 March 2020

The patient met his chauffeur at the air-
port; then travelled to his accommodation by a
private car. The travel took about three hours.
During the journey, he and the chauffeur wore face
masks all the time. He had a housemate, who was
an Italian male aged 50 years. The house had two
separate bedrooms with shared common space.
In the afternoon, he and his housemate grabbed a
taxi to go for a coffee in the city center; then took
a taxi back home afterward. The journey between
the house and the café lasted about 20 minutes.
The time spent with the sellers at the café was
very short—therefore, there was no additional
high-risk contact at the café. Note that he hired
a maid to clean up the house every day, but the
maid did not stay overnight at the house.

2 March 2020

He asked the chauffeur to take him to
the hospital in the morning. The JIT could iden-

tify seven healthcare workers who did not wear

appropriate personal protective equipment (PPE).
All of them were classified as high-risk contacts.
Note that proper PPE in this setting means N95
mask, face shield and water-resistant gown, for
any providers performing physical examination
and medical procedures. On the way back home,
he dropped by a dispensary to buy a body ther-
mometer, but the time spent with the pharmacist
and the sellers there was very short. Accordingly,
none of the dispensary staff were categorized as
high-risk contacts.

3 March 2020

On the 3™ of March 2020, he asked his
chauffeur to take him to the office. On the journey
to the office, the chauffeur picked up a friend of
his (Thai female, 25 years) from the market. All
three people (patient, chauffeur, and chauffeur’s
friend) spent about 20 minutes together. The
patient then entered the office, which was a
construction site cabin with a size of 12 m?. There
were three officers in the cabin at that time. He

spent about 5-10 minutes in the cabin. Then the
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patient allowed the chauffeur and the female
friend to leave and called another friend of him
(Thai male, 31 years) to take him to go for lunch.
On the way to the restaurant, his friend picked
up two more people, an Italian housemate and
a Nepali friend. During lunch, the patient was no-
tified by the doctor of Y hospital that he caught
COVID-19. He later travelled to the hospital but
on the way, he dropped by at a commercial bank
for about 10 minutes. The JIT interviewed with the
bank staff and the restaurant owner and found
no additional high-risk contacts from both sites.
The patient was admitted to the hospital since

the 3 of March 2020 in the afternoon. The JIT

Table 2 Line listing of high-risk contacts

Contact Place Number
1. Air crew Flight 18
2. Passengers within Flight 17
2-row apart
3. Italian housemate House 1
4. Maid House 1
5. Chauffeur Car 1
6. HCW' Private Hospital Y 10
7. Cabin officers Office 3
8. Nepali friend Restaurant 1
9. Thai friend Restaurant 1
10. Friend of the Car 1
chauffeur
11. Chauffeurs Taxi 2

interviewed with all hospital staff that had been
involved with the patient, and could identify three
more healthcare workers who did not wear proper
PPE, during the 3 — the 4" of March 2020. These
two were classified as high-risk contacts.

4 March 2020

The patient was later transferred to
Chonburi Regional Hospital where a proper
negative-pressure room was available. All health-
care workers there wore proper PPE. The patient
was treated with chloroquine, darunavir, oseltamivir
and ritonavir. Table 2 provides a summary of high-
risk contacts involved with the patient during the
1 — the 4" of March 2020.

Contact date Results? of NPS® Specimen
and TS* collection date
29 Feb 2020 Negative 9 Mar 2020
29 Feb 2020 Negative on one 6 Mar 2020
passenger.E
1 Mar 2020 Negative 5 Mar 2020
1 Mar 2020 Negative 5 Mar 2020
1 Mar 2020 Negative 5 Mar 2020
2-4 Mar 2020 Negative 5, 8 Mar 2020
3 Mar 2020 Negative 8 Mar 2020
3 Mar 2020 Negative 8 Mar 2020
3 Mar 2020 Negative 8 Mar 2020
3 Mar 2020 Negative 8 Mar 2020
1 Mar 2020 Negative 8, 12 Mar 2020

Total number of high-risk contacts = 56
Total number of high-risk contacts being tested = 40

Note: 'HCW = healthcare worker; °NPS = nasopharyngeal swab; “TS = throat swab; #The test was performed on the fifth day

after contacting with the case. SThe other passengers were not tested for NPS and TS during the investigation period (2-4 March

2020). However, the name list of them was submitted to incident commander to coordinate with the immigration control and

the police to recruit them for further testing. The investigation team later found that none of the passengers were infected.
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It should be noted in total, there were 19 low-
risk contacts (14 healthcare workers with proper
PPE and two vendors at the dispensary [2 Mar
2020], two workers at the restaurant [3 Mar 2020]
and one bank officer [3 Mar 2020]). According to
the DDC guideline at that time, low-risk contacts
were not required to undertake specimen col-
lection. They were encouraged to perform only
self-monitoring and social distancing.

e Public health actions and control mea-
sures

All high-risk contacts were advised to be quar-
antined at home for at least 14 days after being
contacted despite no detection of SARS-CoV-2.
The local healthcare providers in nearby hospi-
tals as well as the staff of ODPC Region 6 were
assigned to monitor the symptoms of all high-risk
contacts every day. All low-risk contacts were
recommended to have a daily checking on the
body temperature for 14 days, and to notify the
local providers immediately given any symptoms
showing up. Self-monitoring and social distancing

were emphasized to all contact persons.

Discussion

This study clearly described the process and
the importance of an outbreak investigation on a
confirmed COVID-19 case. The patient came from
Bergamo in Lombardy, Italy, which was one of the
most active areas of COVID-19; and at the time
of investigation, the number of cases in Italy was
skyrocketing.*”’ He developed symptoms on the
first day upon his arrival in Thailand—this meant

he had not been exposed to any infected case in

Thailand about two weeks prior to the immigra-
tion. The median incubation period of COVID-19
was about 5 days, and could last for 14 days.®”
Therefore, it was very likely that he was a con-
tacted COVID-19 case from ltaly.

This case generated a large number of con-
tacts, partly due to his mobile behavior. Besides,
improper PPE application could lead to a num-
ber of healthcare workers be high-risk contacts.
According to the Thai DDC’s guideline on contact
tracing, all high-risk contacts needed to under-
take NPS and TS to detect SARS-CoV-2; and be
quarantined for at least 14 days. This meant the
affected hospital might lose its capacity to care
for patients suffering from other diseases because
of staff shortage.

There are many worth learning lessons from
this study. First, a self-quarantine measure should
be strictly enforced covering all persons at risk, let
alone those who become PUI. Had a self-quaran-
tining measure been strictly enforced on this case,
the number of high-risk contacts would have been
limited dramatically."® Fortunately, most people
in the circle of contacts were still identifiable and
the JIT could activate the investigation immedi-
ately. Yet the situation might turn opposite if the
contact circle was enlarged.

Second, all healthcare providers, either in
the public or in the private facilities, should be
emphasized on the importance of wearing proper
PPE. Such practice could divert the risk from high
to low, thus, the number of high-risk contacts
would have decreased further. This means the

MoPH should ensure adequate PPE supply for




21SANSIVEUS:UUAISISIUTY

4 paIAN-514AN 2563

N
IN
2
X

all facilities and impose stringent practices on
healthcare providers regarding the proper appli-
cation of PPE.” In addition, health facilities may
consider a re-orientation of the structure of the
acute respiratory infection (ARI) clinic to minimize
both possibility of contacts and contact time."”
An obvious example that showed the benefit of
proper PPE application and the establishment
of ARI clinic was demonstrated by a study by
Wongsanuphat et al., which described a cluster
of imported COVID-19 cases in Chonburi in March
2020, the event that was close to the case story
in this study. The index case of that cluster visited
a hospital (J) in the province, but the difference
from this study was most healthcare staff in J hos-
pital wore proper PPE while providing care to the
patient. Besides, J hospital installed a well triage
system in an ARI clinic to take care of COVID-19
suspected patients. These practices appeared to
hugely reduce the contact period and the number
of high-risk healthcare workers. Wongsanuphat
et al. also described the benefit of ARI clinic and
effective triage system to reduce the number of
high-risk healthcare workers. In that study, there
were 12 healthcare workers involved with the
patients but only three of them were identified as
high risk."” Such a finding showed a stark contrast
with this study in which the volume of high-risk
healthcare workers was quite large (n=10).

Third, it was very likely that rapid and compre-
hensive contact tracing was amongst key factors
to prevent the risk of COVID-19 spreading. With
only a single case, the investigation team was

able to identify over 50 high-risk contacts and

most of the contacts were informed to undergo
self-quarantining within a few days after the case
was notified (except for the passengers sitting
near the case). The high number of contacts, on
one hand, could be considered a daunting fisure
pointing toward a huge risk of disease spreading;
on the other hand, it could be viewed as the ef-
fectiveness of contact tracing as part of the case
investigation. The performance of the Thai contact
tracing system was comparable to early reports
in Singapore and Taiwan where one confirmed
case led to approximately 31 and 27 contacts
being traced respectively."*"” The bottom line of
this statement does not intend to specify which
country performs better than another, but rath-
er highlights that in countries with a seemingly
well-controlled COVID-19 situation, contact tracing
is indispensable. A mathematical modeling study
by Kretzschmar et al. suggested that if the tracing
could be done without delay, the proportion of
COVID-19 transmission per index case could be
prevented by 80%."” The effectiveness of trans-
mission prevention diminished proportionately
with the delay of tracing period. Given a 5-day
delay, the effectiveness of transmission prevention
was expected to drop to 18%."Y

Last but not least, the contact information of
all passengers at risk should be shared with the
investigation team without any delay to ensure
timely and comprehensive contact tracing. More-
over, there should be mechanism to trace the
whereabouts of passengers after flight landing and
ask them to undertake further testing if necessary.

At the time of writing, such mechanism had not
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been in place. However, this problem seemed to
be alleviated a few weeks later after the Govern-
ment endorsed a strict registration measure to
all inbound passengers. That was, the incomers
needed to register themselves with a mobile
application approved by the Government. Then
a data sharing platform amongst the airlines, the
immigration control, and the DDC was set up.

There remain some limitations in this study.
Firstly, it was conducted as part of the routine
investigation of the DDC, of which the primary
aim was to identify contact tracing and promptly
specify proper control measures. Thus, the time
spent with each interviewee was quite short,
making the data subjected to incompleteness.
Secondly, to decide whether a contact was high
risk (or not) hugely depended on the memory of
the interviewees. In other words, the study was
not free from recall bias. However, this limitation
might not severely affect the data validity as the
investigation took place shortly after the case was
notified.

Conclusion and policy recommendations

This study presented a confirmed COVID-19
case. The investigation could identify 56 high-risk
contacts. The majority of them (40/56) had been
tested for SARS-CoV-2 and all tests revealed
negative results. Key findings from this event in
combination with other events alike were fed into
policy decision making process of the MoPH. The
MoPH later launched an emphasizing message on
the importance of proper PPE application amongst

healthcare providers to minimize the number of

high-risk healthcare-worker contacts who would
be subjected to a 14-day quarantine. In addition,
the MoPH also underpinned that the self-quaran-
tine measure must be strictly enforced to mitigate

the risk of wider disease spreading.
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Abstract

Background and Rationale: An implementation research on integrated people-centered primary
care has developed protocols and piloted new care processes to patients with diabetes and hypertension
in 20 primary care clusters (PCCs) in Thailand. This study was conducted after 4 months of implementa-
tion aiming to assess care process provided by the piloted PCCs compared with other types of health
facilities within the same district. Methodology: A survey of providers’ opinion on care process provided
by themselves was conducted. Samples were all health workers providing care to patients with diabetes
and hypertension in 4 types of health facilities in 20 districts, these included 301 piloted PCCs, 240 PCCs
outside the project, 172 hospital non-communicable disease clinics, and 351 non-PCC health centers. A
self-assessment form developed by the researchers was employed. The form covered 5 care process
components: patient-provider relationships, shared care plan, health information system, self-manage-
ment support, continuity of care and coordination including organizational supports. Data analysis was
done using ANOVA test and the least significant difference test. Results: People working in piloted PCCs
reported high mean scores on patient-provider relationships, shared care plan, health information system,
self-management support, and continuity of care and coordination as 6.3, 6.1, 6.7, 5.9 and 6.3 respec-
tively. Mean scores of all dimensions of the piloted PCCs were significantly higher than those of other
types of health facilities (p-value < 0.05). Conclusion and discussion: The piloted PCCs reported highest
integrated people-centered care to patients with diabetes and hypertension compared with all other
types of health facilities. However, the self-management support got the lowest score that needed fur-
ther strengthening. Further research on implementation outcomes was proposed including capacity
building of staff on essential skills in providing integrated people-centered care.

Keywords: primary care, self-assessment, self-management support, patients with diabetes,
patients with hypertension
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(luiriu eaw. Inoran) weluliviueUsedn  AenuensauATI WA ViueAsaUASI uakll  Aaneviuemseunialalng
ATOUAT lainsudeama fesmnainsefiavan  azmndlesniu
Ansofiaznan

2) MITMUHUNTUATIBYAARDENTIEHIUIIM (shared care plan)
1. davhunumsgualamesny laifinnsandung fusumsguaiame  lduiumsguaanzsg Wouloeneriiosiuununis
7o ualdliuSuusy  upsUSuuliiviuady  quavesnngdianzng
Tiuadvadniaue  ogaiiaue

2. pueseuAguveALNs  Wiinsdduns Wiuftiewese Tdiuditheynne Feslosriardasiuusunms
AualaNEY iy ALAYBIUNTEINIENG
3. anuseuinukasnslidsin  kinsaudums dnstvuadwing dlheuasadfidnun uwunsquasnuiiiidining
vasUeuagaIRluNTIUHY nsquasne uigthe lunsivuadming ey Sanuseumu uadl
N3QUA uerqAlsilidnsy  msquasnwuaziime  aAlatetiedudhan
Tunsimun Usuduszey atiuayuTIug

3) msdniszuudaganslinisguasnwigUae (health information system)

1. szuudoyaeusiosening lannsadeules  defoyadululuie  defegadululute  Imswewdedoyandniu
A0UNEIUIA fuld anuneIUIaUatY  anuneIIaUatY  SEmiNanuneIuIAfuTg
mslunisdediedlie mdlunsdeietas  dudatemng
UNTIY YN8
yns1e
2. fszuudoyaativayunisoua i fayetuiinusednd  dliuinsuaedthesin dhivsmswagitiesiudy
TeyARg (personal health fihe Taedliuints duduiindeyauasld  uiindeyauaslddeans
record) Juewduiindeya  deanssewinethe sewiatheuasiiuley
uwaglideanssenine  wasiidlaoasane  avnaNennsIY
Y a [ Y
Heuazuly Tufheueey
A3IATM

4) izuuaﬁuagumsﬁhmmuwwmé’ﬂ%a NCD (self-management supports for patients with non-communicable disease)
1. dinvedliovsidiuanandes  hilimsduiiuns Sievedlevsaidly ftheunsneldlignees dlennneldldgneies uay

Y

Ausineg veslae mmﬁawmé’ﬂw wazamnsadansty - annsadamstuenudes
ulsuideigtns  Asdssuiunany suunansiiaami
aunsaUsaduey  fiaands
waldiiiedla
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M15799 1 (i) wuuUssdlunszuiun1sdnusnisuagssuvatiuayunsdauing

Usziau FLAUAMAN

AU D A (lavualy B uag)

AZUUU 1 2 3 4 5 6 7 8 9 10
2. fypusmsuiuiaeunginssy il fieamaweunsien  Tyausmsviuaen  lyausnisusundeu
waglAseY eI asAnuEeMsdn  wodinssuseyAna  wgdnssuneyanalay

Aanssulirnudidae taeduiiunsdy

AS9AT1Y

AIUNS DAL

5) ANUABLLBIYBINIUAKAZNTBNUTEEY (continuity of care and coordination)

1. ansiaiilesvassquanius  laiseiiles
ADUNIIVIAAUNIIIUD
Yaeng

2. @euvszanudumsativayy  ldldanduns

nedemailumun

finmsnnalae
U958 0 @AY
I RRIRGIREN N
[l 1 &
wabdhiJuszuu

Taifinsusuidiuagng
Juseuu wevnny
1A 1= Yy
iidymilvideya
NEINULTALLASTD4
NINSAAABYBAIY
LRGN

fsyuudnemugtae
VU NIRFUUINNT
AULIASHIY 04 @
NYIVAUAEN
st
Tsvuudseiuuazdn
MIMNaeNsIe
wieRduHuluguy
winiunsludae
UNTY

TszuuRnauiThennsne
Y I
I@5uu3nsmuaasg
 anuneIuIaUanemng
2819RLDITALIU

syuudszidiuanudndu
mudsnnvesIen e
wazdnnslntenseie
oA Hulumivy uas
Anmuwalauudn

6) szuuativayuvasasdnslunsinuimsiaelilsamauuazanuduladingalunsdifaegng

1. Msvhuswiuesiunee  yeusendulidu
ASBUASILAYTINEMITITNYRY i
N,

2. AsEUNMIREIANAMUING 1l

3. myvenudlesenanms  lidnnsd@eansia
Jnusmsasuesduszney Sudiuluiiuyney
4. anudiesusiensidaselu lalvasiu

nsdnassaahenliEliens
A & 1 o &
NAULAUINNTU

NCD = non-communicable disease

Y9y Wil
Aenlusunila
dupyINY

a o a @
fnsandunsidu
ASIATI DT
WIS TN

Jnsudmannig
sananilyimnauluiia
ys1undengiiod
endas

Westutios

aunInluiiudunum
Fnaumpaiugety
uazAuLazyIULNY
fuld
Muguamiinislide
YaUB AT e
Fosiauazuwltiuite
NAUINTIAUINNSI
vssainung
fimsdeansvanegy
wuuls vasau Tuiiu
fu§ whlauae
Wiureu
Westutunans

willoy (B) wag In133n
nsEUIUMTREUSTIY
GG

fnsAamumAuMIIAUIMT
aghadusyuu ndeuiiasiest
Ug wagausunly
atameLlo

fimsdeansvateguuuy i
nnauluiinius dnlauae

<
bAUTDU

ol

" unndnpsounsmunefuanzindninngnujuaninnluninvesrdtinuuensaunsa (primary care cluster: PCC) @unuansaunsmiung

= a

faumansansisauaudus Nildunndiuoanthluiiui
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21SANSIVEUS:UUAISISIUTY

A137971 2 Teyaluvesnguiiedegliuinig

foyanguinegnegliuinsiavun 1,064 faagne I1UIY Soway
UszimmineusnisiiufiRauey
PCC Adufiufithsedasinside 301 28.3
pCC fildfuiiinsoddasiniside 240 22.6
AATin NCD Tsenenunausivng 172 16.2
L3 MEUIRAUESNFUAEIUR (SN.E0.) 351 33.0
e
Wi 882 82.9
w8 181 17.0
laiszy 1 0.1
ogiady (1) 41.56 (SD. 10.38)
STAUNIANEN
MnUSaanas 26 2.4
USeyns 814 76.5
ERITRINY 186 17.5
RS/ /euiRdns/USyyien 38 3.6
duntslun1sufiany
WYTUIRIVITN 442 41.5
UNIYINITAETUEY 281 26.4
WINTINUESITUAY 99 9.3
wnng (liszyanvideng) 58 55
LndYNS 48 4.5
WNINUTURESI TG 35 33
wnndurulng 32 3
Unnen e 28 2.6
WnlavunnsAnvuins 14 1.3
HO.T.E0. 14 1.3
Vuswnng 8 0.8
wadAnsuNng 3 0.3
UNInTInen 2 0.2
sgezhatunsuiReilivimsilisiummw/eanudulaiings @) 3.60 (SD. 4.13)
unumitieadeslunsdauinisuiguaelsaumau/anudulaiings
HUIMS 155 14.6
HUIMIHAZIANTIEUUMIR IUINSE s 40 3.8
F7URATeUNY NCD Yosvthyu3nis 177 16.6
f3ulusnng 678 63.7
lyisey 14 1.3

NCD = non-communicable disease; PCC = primary care cluster
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sgznaUURnUliuInsuAgUIsumw/au
ladinga - 1de 3.6 U (Wevande 0 U wiuan 34 )
el aesluauvesglidoyaiuaniv@nidiunuim

v

Wealudsuliuing (Gesaz 63.70) sosaunfed
funumiviaveunuadiniuvw/ANuRulaiin
G Soway 16.6 (1WJu system manager, NCD clinic
manager, case manager nganadusunifeIne
wanes e Sauiunsliunisiuae) daundug
Usnsduglvidoya (We.sw.an. w3 fannns PCC

A LY A Y a ¥
szydunumlunisdanisuselviuinig) Sevar 14.6

a U AV a % =i A
auziReInuitUIsIesar 3.8 Nsvyidunumluy
ns¥anIssEUUsedansAatnvivesdlruinsEUe
e

2. NISYOUSNISIVUYSUINISIA:BnUS:818uU
I0ufudnav

NN1TUTETHUADIUNYIUIAAULDIUBITIY
yaansans1sugidausaalunisliuinigvae
LsAuvuLazANLiUladingaan1sIAuSNg WU
11 peC lulasansidefinzuuniadovasiia 5 0ed
Usenou felunmainvessduszneuLafodongs
ndmheuinsUssnvduiiomn Tuvaed PCC il
oglulasamsideiinzuuuiadeves 2 ssdUsznaud
geniiAzuuURABYeInAtn NCD vaslsmenuiafio
n13as U fduiusveIUseyvuiuulensaUAs?
warn1sinvidayanisguaseyana dludnaiuesd
Usznavfivdeiiazuuuiadesininuesaddin NCD vas
s, dau sw.am. Sazuuundemanlun s asge s
09AUsENRU (A3797 3)

ilef915UIANLUANATBIATLUULRABNT
UselilunseuiunIsInuINIsHasA I egUTEIAnN
NUIUIN99875 least-significant difference (LSD)
uamanalunsed 4

1) n1safreufduiussendngUaeiuunnd

AsEUATIVSENLEATEUATY LTS auludud
Usenausig MIsunsiuvesgUisinlashieunmdvie
NUDATOUASIVEIRU NsdTRInslifnfaladgaIn
NsfuNIUtRINIINTSAnsevedNUIL LLazmiﬁﬂﬂw
anunsafnsoldlagazmndied iy nanisussdivlu
AmsaunuIn PCC Tulasen1sive laaghuunIngu
6.34 (AxLULUNNBATEUAT 6.69 GaNTWNNEATOUAT
5.98) UszilluinUssansuidnunndaseuninayviie
asaua uaziiveslifanoldlnvazmniios iy
MiiAzLUURAsYe MBI USELATILANANS
AuediidedAynsana
AruuuadsUFduiusseninsUisduunmd
ATAUATIVEY PCC lulAsan13degandnvesvuly
U3N9BuY NnUseanegelidedifyneain v

YoIAATN NCD TN, LA IW.8%. AUAIU
druljduiussenirfUleiunuenseuaiiiy
N aAav & 1 1
AzLuURREYes PCC lulasansidengenitveamie
U3N159U9 NnUseiavegelideddAynieads wu

[ 1

WFerfunzuuuindsves PCC uonlaseinsiduigania
294 AALN NCD wag sw.ae. a8 eltsdAgynieas
uinzuuLRAETetRalin NCD o sw. tuliiuansag
sgnadifedfunsadfdedioutiuves swan,

2) MIIAUNUNTRUABETEIUTIU N150UN
EUMUNANAD NMITUNUAKALNEIIY AUATEUAGY
YBINITIATIIUNY UAZAIIUTOUATULAZ N THEIUT M
VIR UIEKATATOUATILUNITINNUNUNITAUS WU
PCC Tulassnisidediazuuuningiu 6.10 lnaidu
AZLUUNTIAUKNLNTLALRNNZSY 6.24 (HUKULAL
ﬁmiﬂ%’w?mazﬂﬁﬁ’amuLquaﬁ%am) AZLULAIL
ATBUARHNITINYIUAY 5.73 (AsBuAguedulvg
uAvIAALEN BN UL SLATB LIS LamNY
V179) HaZAZLUUAIINTBUA LA NTTdIUI LS
Faviueu 6.33 (reuasqatdiusalunisiuay
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%
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)

715799 3 NSUSLEUNTEUIUNTIAUSNNTIILUNANNUTLNNVDIUUIBUS NS

Mean (SD)
N3ZUAUNITIAUINNG pcC Tu PCC uan adtn w.an.  p-value
lasams3de  Tasensdde  NCD . (ANOVA)

1) Ujdaiusseninedireiuunndasaunivianuansaunia (patient-provider relationships)
1. ftheiiunndaseuasa 598(2.20)  4.65(253)  3.64(259) 2.77(237)  <0.001
2. fUeinuensauaii 6.69 (207)  595(2.30) 506(2.80) 538(2.38) <0.001
FIATUUY 6.34(2.13)  530(241) 435(270) 4.07(2.38)

2) MIIAIUNUNIARATIBYARARENTIIUTI (shared care plan)
1. FUEUNTUALRINE Y 6.24 (201)  5.09(2.19) 542(231) 4.84(2.15)  <0.001
2. ANUATOUARULAUNIIAUAIANIZIY 573(2.07)  470(214) 496(220) 4.70(207) <0.001
3. ATEUAULAZN1SHdIUT I EuAY A 6.33(1.79)  547(213) 577(1.97) 494(1.96) <0.001

Tunmsnaununsgua

FIUASUUY 6.10 (1.96) ~ 5.08(2.15) 538(2.16) 4.83(2.06)

3) maAniszuudeyanislinisguainuidUae (health information system)
1. szuudeyadonsessainaniuneiuta 7.01(L71)  6.67(1.99) 6.49(1.93) 6.08(1.88) <0.001
2. fiszuuteyaaltuayun1sguasneyana 6.48(203)  6.09(215 571(254) 563(2.14) <0.001
FIUATHUY 6.74 (1.87)  6.38(2.07) 6.10(2.24)  5.85(2.01)

4) izwaﬁuaqumiﬁ%mﬁﬂmwmawmé’ﬂw NCD (self-management supports)
1. finTesfloUsiiumnuidesinusingg 556 (1.79) 501(1.85 497(1.81) 492(1.86) <0.001
2. flypudnisUSuAeunginssuuasialetnefis 6.22(185)  550(1.94) 587 (L75) 522(185)  <0.001
FIATUUY 589(1.82) 525(1.89) 542(1.78) 5.07(1.86)

5) ﬂ'mwial,ﬁawaqnﬂi@LLaLLaxmivﬁauﬂizmu (continuity of care and coordination)
1. mwmial,ﬁaﬂﬁumms@ua 6.16 (201)  573(211) 565(1.97) 4.99(2.03) <0.001
2. MsdenUszanuiunsatuayuasay 651(1.69)  6.03(1.88) 6.14(1.65) 555(1.91) <0.001
FIUASUUY 6.33(1.85)  588(1.99) 589(1.81) 527(1.97)

NCD = non-communicable disease; PCC = primary care cluster

wazdnisusuunulbidutegiudussozuidavinnis

a1 1 a A 1 d‘

HdusuvenAATanedu)
ailpzuuieierautogesvad PCC lulasenis

ER MG E R e et AT R PRV I ML GNP HATER
PCC wenlAsIn1539eaenInves sw.an. agditduddny
eatia diuadtin NCD vee sw. Inzuuuadsluiu

Weganivemnussianmheuinsduluiuiedns  nsiuku mMuausaumusazmunsildnTaluns
HydAgyneadd luvusnavuuundeiianudetos  MUHUgNIIVEL S.an. agildudAgynisads

299 PCC uanlpssnideillaunnansegsiidedngy
NADANUVDIAATIN NCD U89 TN. WARLLUUAIUAIY

3) nMsdnszuutayanislinisguadieiuinan/
aduaulafngs Harsulununisveusenues
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A1599 4 MIUTHUT—UANLLANA19Y8IALMIUIRRENTUTZEIUNTZUINNTIAUTNITUARZ AU AUTELANTUIBUI NS
7% least-significant difference (LSD)

Mean Difference (I-J)
1 2 3 4

NFEUIUNTANUING MiwUING ngu

1) Ujdunusssninegineiuunndaseuniiuiausansaunia (patient-provider relationships)
1. fUediunndasouns PCC Tulasamside 1 - 133 234 321

PCC uanlAsen1siaY 2 . = 1017 187
AATN NCD M. 3 - - - 0.87°
II.ER. 4 - - - -
2. ftheilivuenseuni PCC lulasenside 1 - 074 163 132
PCC uanlAsn1IaY 2 - - 089 057
ARLN NCD 0. 3 - - - -0.31
IR, 4 . = = .

2) MIAMIUNLNIYUATIBYARBENSIEIUTI (shared care plan)

1. dnvhunumsqualaneg PCC lulasenside 1 - 115 082 140
PCC wonlasamsiae 2 - - 033 025
Adln NCD 3. 3 : . . 0.58'

.20, 4 - - - -
2. ANUATBUARNINUNSALALANIZS Y PCC lulasen1side 1 - 103 077 102
PCC wonlAsn1siae 2 - - 026  -0.01
Adln NCD . 3 - - - 0.26

a0, 4 - - - -
3. AnuseUMUKaEN1ATIMveELazaA PCC lulasenside 1 - 086 056 139
TunsnsununIgua PCC uonlAsaMIae 2 - - 030 053
Adiln NCD 3. 3 - - - 0.83"

.20, 4 - - - -

3) msdmiszuudayanslinisquadnungfae (health information system)

1. szuufeyaiiousioseineanuneuia PCC lulasenside 1 - 03¢ 051 093
PCC wonlAsaMIaY 2 - - 018 059
AatA NCD 9. 3 - - - 0.42

INER. 4 = = = =
2. fisvuuteyaativayumiguaseynna PCC Tulasan93de 1 - 039 077 085
PCC unlasamsiae 2 - - 382 046
AATN NCD . 3 - - - 0.08

.0, 4 - - - -

4) i%UUﬁﬁUa‘L‘!un'ﬁU‘%WﬁﬁﬂmiﬂuLm"m;:Jj"l'J'JEJ NCD (self-management supports)

1. findeddlovssdiuemudesiusey PCC Tulasensidy 1 - 055 059 064
PCC unlasamsiae 2 - - 0.04 009




\8

Uil 142UV 4 GRIAN-5WIIAN 2563

)

21SANSIVEUS:UUAISISIUTY

%

)

A1597 4 (fia) NMSUSHULTIEUANULANGANYBIALULIRAENTUTEEIIUNSZUIUNMTTAUSNMSUAREMUTgAUTHNIVIIIBUINIS

#8730 least-significant difference (LSD)

Mean Difference (I-J)

NFEUIUNTANUING MiwUING ngu
1 2 3 4
AATN NCD . 3 - - - 0.05
.0, 4 - - - -
2. fypuimsUiunasunginssuuasiaiereria PCC lulasen1side 1 - 072 035 100
PCC wonlAsen13iae 2 - - 037 028
Aditln NCD . 3 - - - 0.65
a0, 4 - - - -

5) ANUABLLIBIYBINIANALAZNIWBNUTLEU (continuity of care and coordination)

1. mwwimﬁaqsummi@ua PCC TulAsam ey 1 - 043 051" 117
PCC wanlasenide 2 - - 009 074
AN NCD . 3 - - - 0.65
TN, 4 - - - -

2. m3desszanuiunisatiuayunadsn PCC Tulasan93de 1 - 048 037 096
PCC uanlAsensiay 2 - - 011 048
AaLN NCD . 3 - - - 059
WA, 4 - - - -

NCD = non-communicable disease; PCC = primary care cluster
* LSD test; p-value < 0.05

SEUUTaYaTENINNan uUNeIUIakaEn1siveya
afUAYLNIRUATIBYARA WU AZULULRABTBS PCC
Tulassmsidewintu 6.74 Taeifuazuuunisidenss
Yeatayas¥nINanIuNgIUIa 7.01 (MsdasiagUle
nnTenTeuiudeyalianiungrurauarenisunds
Liifinnsdedoyandu) azuuunisilteyaatiuayunis
AuasIEuARa 6.48 (HUhennsellayaduninysed1en
Suiinlnefiugliuinisuazging udltlunisdeans
sgriniuanzlugUisuese)
AriLLRABTARsTagasuas PCC Tulasimsid
ganIwemnUszLanmhsuinsus1eiitodAay
ysadd Tusnefiesuuuindevisasstovuas PCC uon
lassns3deliunnsineainvesndin NCD ves sn. ui

o w a

g9n31vee sW.an. og1ilfud Ayl dunzuuu

= d‘ ! 14 aa !
\ndgnsiveNsiatoya vesadiln NCD 989 S1. 8407
w83 s.an. uiluupndaduluEeanisiissuuteya
AUUAYUNITALATIBYAAR
4) szuUatiuayuUN1ITALANULEIYIfUae
a v S a =
firsaunludunisiinTesdliouseLliunudsdves
Y IS a (% a a L=
W18 LazN1THYRUINITUIULUABUNGANTIULALATE
Defty aziuladglunnsinves PCC Tulasenis
WU 5.89 FailsyAumanluusIneIRUsenauns
AU waneIgaimunlataenaneudus lnsaziuuy
a e | a = o =~
LRAYNITULATOINDUTELUUANULFSUNINY 5.56 (IN1T
Tilugheunee) duaziunaionsiynusnisusu
Wagunginssuuaziasavegthemiu 6.22 (@uay
antiunisladuasansm)
PCC lulpsensidediseiunsiuunsaastodosg
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NIMNUsENNMIIEUINN5oURE 1l A Ay adA

[V
v

Mtz luuadeisaesdagosusny PCC wanlAsanig
Wedlaunna991nvedrdlin NCD SW. Lag TW.an.
MllogelitudAyneadn wepdtdn NCD U099 9.
= a v a a Y} a a

fnziuwadenun1siyauINsUSuURguUNg AN Y

o w

waziATaY R UIEgININvee TI.aA. agadidedAny
aNGOE

5) m'lmial,ﬁmms@LLaLLaznﬁLs‘z"}auﬂizmu
farsanlusmumuseidswasiionuszaruvenis
@Jﬁ;l'jﬂmmiaﬂ (S¥uingaEnIuneIUIaRuNIaLazlany
N1N9) KAZWUITIU (FENTNNIAAIEITUGULALNIAEIY
Suluilui) azuuwadslunwsiuves PCC lulasenns

v

Wowiiu 6.33 Inedunsuuunussiiewesnis
ALATENINNANIUNYIUIA 6.16 (HszuuRnnuEUae
U99189LATUUTNITAINNINTTIU D @TUNEIUIR
Uanensegeraifiostnaunioll) uazavuuuiade
yesmIifonyszauiunmsatiuayusdennluys
WinAu 6.51 @szuuUseiliulasdnnisimgnaesusnig
Faandisndu dnfunslaifiesunese wasdminnis
AARNANG)

AzuLURATEDogaeves PCC lulnsinsisy

o

gendnvenUszianmiiguInisausgeitydfgy

veadn luvariinsuuunassaeseves PCC yon
Trsesnsisuldunnsnsannazuuuadevesnadn NCD
VB TN, WAZINIVRY TR, ag el Anynieati
WufafunzLuLRasTEedorenalin NCD 299

TN, ﬂam'g’]mLLuuLaawm .0, og19ldydEAYy
NGAL

3. S:UUAUUAUUYDLDYANSEIDNISYNUSNIS

n1sUsilluszuunsatuayuvetosAns 4
aunan Useneudly 1) asviaududiu 2) n1sdl
nszvUMITUIAAANUI o 1ereLies 3) M3
doansvianudlalunnfAnuassuuuuuinig was
8) mudeturesiiurennuiidasslunsdnassna
Tofugthemaiiiuingndu dawudr PC lulnsenis
Woilsziuazuuuadsluningiu 6,87 Fegeninazuuy
La?imamﬂﬂizm‘wamu‘wmma Wiiswavidun
ATLULLRATLAAZA UYL Az USTATIINE U3 AT
rauelums197 5 waznsUSoufisuauLANAIITeT
AzuuLRABUsa U BgUsTIAMIhsUIMsthiaue
Tum5797 6

1) msineuduiiuvemsesnsauninasii
AUAVITNVDILTINGIUIE NINTUTIUAIUNITYINTY

#1579 5 NM3UszIlusTUUATUAYLYRI0IANTILUNATIUTENNYDIMUIBUTNNS

FPUUATUALUYDIRIANS

. MINNUTINAUYINLDATEUATILAL LAWY TNYBY TN
- NFEUIUMINBUIANAMUING

. MehanuilafensnmsiausnsAsUesRUsEney

- muidesiusieruiidas itz dnassanihanliitaenny

A LW N -

A & 1 o &
NAURLININTY
FAUASLUY

Mean (SD)
pcC lu PCC uan ARdn snan.  p-value
1AseM1599e  1asen1sive NCD sw. (ANOVA)
6.87 (1.67) 6.54 (1.90) 6.26 (1.93) 5.71 (1.86) <0.001
6.92 (1.54) 6.40 (1.97) 593 (1.91) 5.61(1.84) <0.001
6.63 (1.96) 6.00 (2.44) 5.36 (2.53) 5.38 (2.21) <0.001
7.04 (1.65) 6.83(1.93) 6.67(1.62) 6.00 (1.68) <0.001
6.87 (1.71) 6.44 (2.06) 6.06 (2) 5.67 (1.90)

NCD = non-communicable disease; PCC = primary care cluster
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Abstract

Background & Rationale: Duplicate medication is irrational drug use that can cause adverse drug
events to patients and wasteful health expenditure. There have been a limited number of studies on
duplicate prescribing in Thailand. The objective of this study was to develop a computer software to
prevent therapeutic duplicate prescription and to determine its effects in Mahasarakham Hospital. Meth-
odology: This research and development comprised three parts. Part 1 described characteristics and
magnitudes of duplicate drug prescribing in the hospital using electronic database of 12 drug groups (39
drug items) during 1 October 2018 — 30 September 2019. Part 2 developed a computer software based
on results of part 1 and implemented the software in November 2019. Part 3 examined effects of the
software by comparing proportions of duplicate drug prescriptions during, before (November 2017 — April
2018) and after software implementation (November 2019 — April 2020). Results: Of total 218,179 pre-
scriptions, 818 duplicates (0.37%) were found, of which 576 (0.26%) were duplicate medication at the
same therapeutic groups and 242 (0.11%) at the same drug item. Moreover, 530 duplicates (0.24%) were
detected in the same prescription and 288 duplicates (0.13%) detected in the same patient. The highest
duplicate medication rate was found in the gastric secretion inhibitors group (378/36,495 prescriptions,
1.04%), followed by antihistamine (130/13,433 prescriptions, 0.97%) and NSAIDs (184/29,783 prescriptions,
0.62%). These duplicates costed around 19,740 — 79,591 baht/year. The software detected any duplicate
medications prescribed in the same therapeutic drug, same patient and same day and alert prescribers/
pharmacists for clarification. After software implementation, the duplicate drug prescribing decreased
significantly from 0.27% (266/100,367 prescriptions) to 0.08% (75/95,350 prescriptions) or a 70.3% reduc-
tion (OR 0.296, 95%Cl: 0.226-0.384, p < 0.001). The excess healthcare cost declined by 4,098 - 18,360
baht/6 months or 8,196 — 36,720 baht/year. Conclusion: The developed computer software was effec-
tive in preventing duplicate prescription and reducing unnecessary healthcare cost. Future studies should
determine duplicate drug prescription and prevention program at national level to support rational drug
use and reduce healthcare cost in Thailand.

Keywords: duplicate drug prescription, rational drug use, computerized program
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ACEIs = angiotensin converting enzyme inhibitors; ARBs = angiotensin receptor blockers; CCB = calcium channel blockers; DHP = dihydropyridine; NSAIDs = non-ste-
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suussudiounsdildinehdou (Therapeutic Duplicate Prescribing)

uzfetﬁnumiai'méi"wi'u (Therapeutic Duplicate Prescribing)
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[n=100,367] (v ) [n=95,350] (U )
Acid-related disorder drugs
Gastric secretion inhibitors 150 (0.83) 4,246 - 21,260 61 (0.38) 1,590 - 16,836
Prokinetics 6 (0.12) 22 - 37 2 (0.06) 8-13
Allergy drugs
Antihistamine 70 (1.08) 87 - 219 5(0.08) 6-12
Antihypertensive drugs
Alpha-blockers 6(0.12) 442 - 6,604 2 (0.04) 188 - 2,202
Beta-blockers 5(0.07) 179 - 816 - -
CCB; DHP 8 (0.06) 592 - 1,080 - -
ARBs 3(0.05) 69 - 3,165 - -
Thiazide diuretics 1(0.78) 7-11 - -
Anti-inflammatory drugs
NSAIDs 16 (0.11) 218 - 3,911 6 (0.04) 44 - 175
Lipid-modifying drugs
Statins 1 (0.00) 72 - 495 - -
39U 266 (0.27) 5,934 - 37,598 75 (0.08) 1,836 - 19,238

ARBs = angiotensin receptor blockers; CCB = calcium channel blockers; DHP = dihydropyridine; NSAIDs = non-steroidal anti-in-
flammatory drugs
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Abstract

The cross-sectional survey research was conducted to study the situation of employment of retired
nurses in hospitals under the Permanent Secretary Office of the Ministry of Public Health. The data on
employment of retired nurses were surveyed from regional hospitals, general hospitals and community

hospitals during fiscal year 2019-2020.

The results show that there were 31 of 116 regional and general hospitals (26.7%) that employed
retired nurses in 2019. In the fiscal year 2020, there were 28 hospitals (24.1%) that employed 162 retired
nurses. For community hospitals, 20 of 780 hospitals (2.6%) employed 32 retired nurses in 2019 and
reduced to 18 hospitals employing 20 retired nurses in 2020. Hospitals in the central and the eastern
regions had the highest employments of retired nurses. There were 2 types of job characteristics (nursing
work and non-nursing work such as health information management and health record). The pattern of
employment was either full-time or part-time. Many payment arrangements were reported, such as
daily payment (at a rate of 600-800 baht a day), monthly payment, and performance compensation.
However, all payments were based on the regulations of the Ministry of Public Health. As for communi-
ty hospitals, 20 hospitals employed 32 retired nurses (2.6%) in 2019, and reduced to only 18 hospitals
employing 20 nurses (2.3 %) in 2020. During the fiscal year 2019-2020, hospitals in the central and the
eastern regions (Health Region 4, 5 and 6) reported the highest employment rate than other regions.
Regarding the 2 types of employment: 1) the nursing work employment was reported at the outpatient
department, inpatient wards, special clinics and antenatal care clinics, accident and emergency depart-
ment, central dispensing unit, breast feeding clinic, orthopedic department, primary and community care
unit, and diabetes clinic. 2) The non-nursing work employment was reported in other departments such
as in the medical records audit, the outreach health check unit, the patient complaint services, the health
insurance center, and the public relations. The monthly payment was approximately 13,000-20,000 baht
a month. The time-based payments varied as 100 baht an hour for working in the central supply unit,
80 baht an hour for other units, 450-600 baht a day for the patient complaint services, and the public
relations, respectively.

The results revealed the situation of employment of retired nurses, the characteristics and the
patterns of employment. These results should be useful for policy development on human resource
planning. Moreover, employment of retired nurses at different levels of health sectors should be further
researched.

Keywords: employment, retired nurse, health service sector
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Abstract

This literature review aimed to investigate clinical outcomes and physical therapy indicators in 4

physical therapy fields, i.e. 1) musculoskeletal system, 2) neurological system, 3) pulmonary and cardio-

vascular system, and 4) pediatrics. Systematic reviews were searched from start to 15 July 2019 in sev-

eral databases, including PubMed, ScienceDirect, Web of Science, Scopus, and PEDro. Relevant system-

atic reviews with full report published in English were retrieved. Data from included studies were

extracted, analyzed, and synthesized. The results showed that 151 papers were included in this study.

Clinical outcomes and physical therapy indicators were categorized into 22 groups. In general, assessing

patient’s clinical outcome required more than one clinical tool or form to cover all aspects of patient’s

problems, including signs and symptoms, functional ability, and social participation. Most commmon clin-

ical outcomes and physical therapy indicators used were pain, body movement, functional ability, and

quality of life. Physical therapists can apply this information to set treatment goal, planning treatment

program, and evaluating treatment progression in order to improve quality of service to patients and to

establish goals for service from a multi-professional team.

Keywords: outcome, indicator, physical therapy services, systematic review, International Clas-
sification of Functioning, Disability, and Health (ICF)
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Pulmonary & N
Nervous Cardiovascular Pediatric
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123,132
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Fatigue

Fatigue severity
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(FSS), Fatigue Impact Scale (FIS), VAS
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5 Mobility and range Mobility improvement,  Questionnaires orself ~ -reported:

of motion (ROM),
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analysis, dynamic analysis

modified total neuropathy score (mTNS)

Testing:

AROM (reach behind head, reach across body, and lift
to 1300 of flexion) subacromial impingement testing,

16, 18-19, 36, 38,
42,45, 52

20, 24-25, 33-34,

43, 45, 47, 58, 61,
71-72, 77, 87-88,

96, 101, 103-104,
110, 115, 118

19, 27, 29, 33-34,

154

120, 133

126, 129, 145
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No. Outcome list

KPI

Tool

Number of references

Musculoskeletal Nervous

Pulmonary &
Cardiovascular

Pediatric

Neer and Hawkins Kennedy test, Shoulder kinematics
test, simple shoulder test (SST), finger-floor distance,
range of motion measurement: flexion, abduction

or total range of motion including available range for
all shoulder motions

Clinical dysfunction score (CDS): included oral
opening, function, palpation of TMJ and masticatory
muscles, and pain with movement (6-point scale),
oral opening and deviation, Joint noises

48,53, 76-77, 82,
87,101,

6 Balance impairment,
postural control

Balance improvement,
functional balance
test, Changing and
maintaining body
position, sitting and
standing balance
function

Questionnaires:

The Activities-specific Balance Confidence Scale
(ABC), ICF, Dynamic Gait Index (DGI), 3 self-report
questionnaires, Falls Efficacy Scale (FES), Fall related
fracture, Modified Dizziness Handicap Inventory
(mDHI), risk of falls, frequency of falls

- Testing:

Berg Balance Test (BBT), interactive balance
programs, Timed-up and go (TUG), Dynamic balance
(Dynamic Gait Index: DGI), Static balance, Tinetti
Balance Test, timed one-leg stance, Functional Reach
test (FR), sit and reach test with a distance measure,
Anterior/posterior (A/P) displacement of the center of
pressure (CoP)

22,36,62,75,79 136, 139

22, 42, 47, 51, 62,
75, 79, 90

120, 121, 124, 154
128, 134, 136,

138, 140-141,

143

157-158

7 Muscle tone, spastic

Level of spastic,
muscle tone
improvement, reduced
muscle tone

Questionnaires:

Modified total neuropathy score (mTNS), Composite
/Modified Composite Spasticity Scale, Ashworth
Spasticity Scale

- Testing:

Passive ROM

133, 135

129, 133

8 Functional/activity
ability and capacity,
ability to perform
normal daily
activities,
impairments of body
systems/function

Functional status,
improving
function/disability,
Improvement of any
limitations of normal
daily life activities,
position improvement,
function at baseline
and post-treatment,
decreasing levels of
disability, overall
improvement and
return to work, time to
return to work

Questionnaires:

Disability of Arm, Shoulder and Hand (DASH),
Australian/Canadian Osteoarthritis Hand Index
(AUSCAN), simple shoulder test functions, SF36,
UCLA score, Functional outcome questionnaire, SF-12
score, ASES score, WORC score, SANE score,
Shoulder Activity Scale, American Shoulder and Elbow
Surgeons Assessment Form (ASES), Constant Murley
Assessment (CMA), Flexion Scale of Shoulder
Function (FLEX-SF), Health Assessment Questionnaire
(HAQ), Physical Component Summary -12 (PCS-12),
Self-assessment disability questionnaire, Shoulder
Disability Questionnaire (SDQ), Shoulder Pain and
Disability Index Score (SPADI), Shoulder Rating

16, 18-19, 26-27,
29-31, 33-47, 50-
53, 57-58, 62-63,
67, 69, 71-72, 74
76, 81-85, 87-88,
90-93, 97-98,
100, 102, 103,
106, 108, 110,
112-114, 117-118

119-120, 122-
123, 125, 127,
128, 131, 135-
136, 138,143

154, 156

146-147, 153-

161-163
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Number of references
No. Outcome list KPI Tool

Pulmonary &

Cardiovascular Pediatric

Musculoskeletal Nervous

Questionnaire (SRQ), Oswestry disability
questionnaire (ODQ), Questionnaires on ADLs, Neck
Disability Index (NDI), modified Von Korff disability
scale, Patient-Specific Functional Scale (PSFS),
Western Ontario and McMaster Universities
(WOMAC), Knee Injury and Osteoarthritis Outcome
Score (KOOS), Knee Society Score (KSS), The Oxford
Hip Score, The McMaster Toronto Arthritis Patient
Preference Disability Questionnaire (MACTAR), the
functional component of the Harris Hip Score,
Unspecified activities of daily living/ patterns of
activity self-report measures and the Japanese
Orthopedic Score, Roland-Morris Disability
Questionnaire (RMDQ), shoulder rating questionnaire
and shoulder disability questionnaire, Shoulder pain
and disability index (SPADI), Activities-specific
Balance Confidence (ABC) Scale, self-reported
disability (Sickness Impact Profile physical), Falls
Efficacy Scale (FES), Functional Assessment of Cancer
Therapy-Breast (FACTB), Functional Assessment
Chronic Iliness Therapy General questionnaire
(FACIT-G), Brief Fatigue Inventory (BFI), CHAQ and
Juvenile Arthritis Functional Assessment Scale
(JAFAS), Cancer Evaluation Database to Guide
Effectiveness (EDGE) Task Force Outcome Measure
Rating Scale, modified self-efficacy scale, Functional
recovery (modified Katz index), Montebello
Rehabilitation Factor score(MRFS), Older American
Resources and Services Functional Assessment
Questionnaire (OARS), modified Physical Performance
Test (PPT), Bath Ankylosing Spondylitis Functional
Index (BASFI), Sports Activity Rating scales (SARS),
Factor Occupational Rating Scale (FORS), Health
Assessment Questionnaire Disability Index (HAQ-DI),
Modified Functional Assessment Screening
Questionnaire (MFASQ), EORTC QLQ-C30 Life
Questionnaire EORTC QLQBR23, median days sick
leave, return to work status or days off work
reported, number of taken to return to work after
surgery, Spare time and work activities questionnaire,
International Classification of Functioning, Disability
and Health (ICF), functional independence measure
(FIM), Rivermead Mobility Index (RMI), Expanded
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No.

Outcome list

KPI

Tool

Number of references

Musculoskeletal

Nervous

Pulmonary &
Cardiovascular

Pediatric

Disability Status Scale (EDSS), Utrecht Activities List
(UAL), Lawton’s Instrumental Activities of Daily Living
(IADL), Canadian Occupational Performance Measure
(COPM), Hugher disability index (HDS)

International Standards for Neurological

Classification of Spinal Cord Injury (ISNCSCI), the
American Spinal Injury Association (ASIA),
impairments scale (AIS), Gross Motor Function
Measure (GMFM-66)

Testing:

Flexibility, Simple Shoulder Test, functional range and
one-foot balance time, Fugl-Meyer Assessment (F-M),
Action Research Arm Test (ARAT), Motor Assessment
Scale (MAS), sit-to-stand test, gait speed test, 6-
minute test and 10-meter gait speed, 6-minute walk
test (6MWT), Berg Balance Scale (BBS), Activities
Timed up and go test (TUG), Functional Reach Test
(FR), The finger-to-floor distance, lumbar side flexion
tests, tragus to-wall distance and cervical rotation
tests, intermalleolar distance test, Schober test, hop
test and distance jumped, 30s chair to stand (30CS),
timed stairs climbing test(TSC), 15s marching on the
spot test (MOS), 40m self-placed (SPW), five times sit
to stand and 50 full walk test, 3min walking test
(BMWT), 15m time walking test, height of 1-leg jump,
distance of 1-leg jump (cm), Tegner score, sports
activity rating scale, FORS, injured-uninjured limb
vertical jump ratio, girth at mid patella, knee flexion,
knee extension, gait evaluation, walking speed,
Milestones achieved under hospitalization, Physical
Performance and Mobility Examination (PPME), Motor
Activity Log (MAL)

Progressive symptom reported or self -

reported :

Self-reported questionnaire on symptoms, subjective
improvement of symptoms, Global Rating of Change
(GROC), Goal Attainment Scale (GAS), return to work
status or days off work, sick leave rate,

patient? reported measures of physical function or
disability, ambulatory outcomes, ability to participate
in rehabilitation, return to pre-fracture living
arrangements, Participant reported cure: participant
perceived cure or improvement

22, 34, 36, 58, 64,
90, 97-98, 105-
106

32,35,37,76,99,
118

121, 124, 128-
129, 134, 138-
139,141, 143,
145

119, 134

146-147, 150-
151, 153-155

147

157, 161-163,
165

\)

<
,%\

SBCCSLESLC

nRErasLstenn

)
<.

£95Z NULLMI-RWLEE ¥ Unnt bl



nIAwWwuUdN

v
v v

MTNLEAUYT TN THadNSAUAGTN FTe uazisestenldlunisusediunadnsnienisnininde (Re)

No. Outcome list

KPI

Tool

Number of references

Musculoskeletal

Pulmonary &

Cardiovascular Pediatric

Nervous

9 Limitation of
participation

Level of participation,
participation
improvement, score
participation
components,
participation levels,
everyday life situations

Questionnaires:

International Classification of Functioning, Disability
and Health (ICF), Social Interaction Inventory (SII),
Life Satisfaction Questionnaire (LiSat-9), Functional
Independence Measure

122, 127, 135

10 Motor development,

gross motor skill

Development scale,
gross motor function,
strength development

Questionnaires:

BSID-PDI, BSID II-PDI, Gesell Developmental
Schedules (GDS), Alberta Infant Motor Scale (AIMS),
Griffiths Developmental Scale-Locomotora
(GRIFFITHS-L), Gesell Developmental Schedules
(GDS), Gross Motor Function Measurement (GMFM)
Testing:

Milani-Comparatti Motor Development Screening Test,
Wolanski Gross Motor Evaluation (Wolanski),
Neonatal Behavioral Assessment Score (NBAS),
Movement Assessment of Infant (MAI), Test of Infant
Motor Performance (TIMP), Milani-Comparatti Motor
Development Screening Test (MCMDST)
activity-sit-to-stand, Balance Peabody, QUEST,
SCMAT, gross and fine motor function, GMFCS,
kinetic & kinematic analysis, EMG, Klein-Bell scale

157-158, 163-
164, 166

157-158, 163

11 Pulmonary function,

such as vital
capacity, timed
forced vital
capacity(FEV1,
FEV1/FVC)

Improvement of
pulmonary function
FEV1/FVC, PEFR, FVC
Oxygenation or Pa02,
lung capacity &
obstruction, aerobic
capacity improvement,
pulmonary clearance
sputum production,
radio aerosol
clearance, frequency
of Exacerbations,
sputum characteristics

Questionnaires & report:

Sputum production report, sputum characteristics,
decreasing sputum weight, radio aerosol clearance,
Exacerbations measured as frequency, proportion of
people with one or more exacerbations, or duration of
exacerbations, Leicester Cough Questionnaire (LCQ)
scores, Chronic Respiratory Questionnaire (CRQ),
record of volume and validated sputum color tool,
George's Respiratory Questionnaire (SGRQ), and the
COPD Assessment Test (CAT) score, number of
wheezy days, hospitalizations, asthma attacks, absent
school days

Testing:

Absolute or percent predicted forced vitalcapacity
(FVC)/ forced expiratory volume in one second
(FEV1), peak expiratory flow rate (PEFR), Arterial
oxygen tension or saturation, spirometry:
FEV1%maximum volume of oxygen (VO2max), partial
pressure of oxygen in arterial blood (Pa02), Medical
Research Council score, Bicycle ergometer:

35, 64, 78, 105-
106, 109, 115

149, 150-152, 159
156

129-130, 139, 158-159

141, 143

148-149, 150-
152, 154, 156
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No.

Outcome list

KPI

Tool

Number of references

Musculoskeletal

Nervous

Pulmonary &
Cardiovascular

Pediatric

Cardiovascular capacity, Time to exhaustion, Ejection
fraction and residual volume fraction

Instrument:

Resolution of chest radiograph, spirometry, hand-held
dynamometry

12

Quality of life

Quality of life
improvement

Health -related quality of life (HRQOL)

The McMaster Toronto Arthritis Patient Preference
Disability Questionnaire (MACTAR), quality of life
using the King’s Health Questionnaire (KHQ), The
International Consultation on Incontinence
Questionnaire — Short Form (ICQ-SF), Western
Ontario and McMaster Universities osteoarthritis index
(WOMAC), Oswestry Disability Index (ODI), Roland
Morris Questionnaire for disability (RMQ), Child
Health Questionnaire, Pediatric Quality of Live
Inventory (PedsQL), Juvenile Arthritis Quality of Life
Questionnaire, EORTC QLQ-C30, Swedish Health-
Related Quality of Life Survey (SWED-QUAL),
Ankylosing Spondylitis Quality of Life Scale (ASQOL),
Sickness Impact Profile (SIP)
Stroke-Specific-Quality-of Life-Scale (SSQOL),
Paediatric Asthma Quality of Life Questionnaire
Generic HRQOL questionnaire

Sickness Impact Profile (SIP), Short Form 36 Health
Survey (SF-36), Health Assessment Questionnaire
Disability Index (HAQ-DI), Health Quality of Life
Questionnaire (HQoLQ), Nottingham Health Profile
(NHP), Barthel index (BI)

Holistic quality of life

The European Quality of Life-5 Dimensions (EQ-5D),
WHOQOL-BREF (abbreviated WHO Quality of Life
Questionnaire), HRQOL outcome measurements:15-D

16, 29-30, 33, 35-
36, 43-44, 49, 51,
64, 89, 108

30, 33, 35, 39-40,
46, 61, 70, 74, 79,
82, 84, 88, 94,
96-97, 100, 113,
115

36, 39, 51, 61, 64,
76, 78-79, 85, 97,
100

119, 120, 124

121, 124, 125,
127, 128, 131,
135, 138, 142

141

148, 150-151

146, 147, 153,
154-155

154

159

13

Adverse event,

complication, serious

adverse events
(following
lumbopelvic SMT
include cauda
equina syndrome,
lumbar disc
herniation, fracture
and spinal

Adverse effects
reported, number or
frequency of adverse
events, Untoward
occurrence that results
in death or is life
threatening, requires
hospital admission, or
results in significant or
permanent disability

Questionnaires:

Self-reported, Case reports of serious adverse events,
complication report, adverse events or harmful effect
report, Co-morbidity questionnaire, Mortality

17,23-24, 28, 32,
37, 41, 52, 54, 76,
79, 96, 106, 110

148-149, 153,
156

160
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Number of references

No. Outcome list KPI Tool Pulmonary &
Musculoskeletal Nervous Cardiovascular Pediatric
hematoma)
14 Patient satisfaction The degree of patient Questionnaires:
satisfaction with Quantitative methods included single-item or multi- 45, 56, 96, 99
musculoskeletal item questionnaires, 10-item version of the MedRisk
physical therapy care Instrument for Measuring Patient Satisfaction with
and factors associated  Physical Therapy Care, 38-item patient satisfaction
with satisfaction, questionnaire with 6 subscales
satisfaction level,
satisfaction score
15  Health services Frequency of services,  Questionnairesorself  -reported:
utilization, efficiency  length of stay, number  Utilization reported, length of stay, number of 36, 52,75, 79, 86, 146-150, 156 160
of treatment, of visits, improves physical therapy visits, unplanned readmission, 98
prolonged clinical outcomes, medical utilization, consumption of analgesic,
mechanical ventilator-free days, mortality, Mechanical ventilation weaning period,
ventilation length of intensive number of ICU days without mechanical ventilation,
care stay number of d/hr for length of stay in the ICU
16  Depression, anxiety,  Depression or anxiety Questionnaires:
stress improvement, sleep Sleep quality, SAS-90, Geriatric depression scale, 22,44, 47,49,57, 123,128,139, 155
quality Beck’s Depression Inventory (BDI), Hospital Anxiety 69, 107, 109, 113 141-141, 144
and Depression Scale (HADS), Fear- Avoidance Beliefs
Questionnaire physical activity subscale (FABQ-PA)
and Coping Strategies Questionnaire-Catastrophizing
scale (CSQ-CAT), Mental Health Inventory (MHI),
Psychological Evaluation, Beck Anxiety Inventory
(BAI), State-Trait Anxiety Inventory (STAI), SCL-90
depression and somatization scales, The
Psychovitality Scale or the Knee Self-Efficacy Scale
Mini Mental State Exam (MMSE), the Montreal
Cognitive Assessment (MoCA), the Cognitive
Assessment Battery (CAB), the Brief Test of Attention
(BTA), Epworth Sleepiness Scale (ESS), Parkinson
Sleep Scale (PSS), the Hamilton Depression Rating
Scale (Ham-D), the Levine—Pilowsky Depression
Questionnaire (LPDQ), positive & Negative Syndrome
Scale (PANSS), Global Impression Severity scale
(CGIS), Hamilton Depression Rating Scale (HDRS)
score
17 Cost-effectiveness Reduce costs related Questionnaires:

(relies on a measure
of the health change
following a
treatment)

to loss of productivity,
consumption of
medication or
treatments by other

Quality-adjusted life year (QALY), economic indicator,
RMDQ Roland-Morris Disability Questionnaire,
Oswestry Disability Index (ODI), impairment-level
sum score (ISS), European Quality of Life-5

30, 51, 69, 75,
85-86

153
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No.

Outcome list

KPI

Number of references

Tool

Musculoskeletal Nervous Pullponary & Pediatric
Cardiovascular
health professionals, Dimensions (EQ-5D), Shoulder Pain and Disability
reduce hospital length  Index (SPADI); 36-Item Short-Form Health Survey
of stay, save money (SF-36), Western Ontario and McMaster Universities
and increase capacity Osteoarthritis Index (WOMAC), Economic profile and
to perform additional average stay measurements: hospital costs, rate of
surgeries by increasing  discharge, readmissions and length to stay
patient flow
18  Degree of Symptoms Questionnaires:
lymphoedema, improvement, wound Reduction of symptoms, lymphedema-related 25, 43, 66, 68,
lymphedema-related  drainage volume, symptoms of the affected limb-pain, heaviness, 116
symptoms of the Lymphedema volume tightness and quality of life
affected limb-pain, reduction, percent Instruments:
heaviness, tightness  reduction, Reduce Prevalence, circumferential differences, volumetry, 25, 43, 66, 68,
swelling, prevent arm circumference, arm volume measurement, 116
progression, reduce volume ratio, Perometry
risk for infection, and
alleviate associated
symptoms, incident
lymphedema onset
19  Incontinence Percent reduction in Questionnaires:
symptom, symptoms, Number of leakage episodes in 24 h, Short pad tests 23,32,73,89
improvement of UI, participant’s response (up to one hour, grams of urine), GRADE A
symptomatic cure to treatment (including  psychometrically robust questionnaires, GRADE A UI-
and symptomatic Likert scales), adverse  specific symptom measures, GRADE A UI-specific QoL
cure or improvement  events , symptom and  measures, King’s Health Questionnaire, The
of UI at the end of condition-specific International Consultation on Incontinence
treatment quality of life (QoL) Questionnaire — Short Form (ICQ-SF), participant
measures perceived cure or improvement, adverse events or
harmful effect report, visual analogue scales
Instruments:
Perineometer connected to balloon catheter, Stainless 23, 32, 73, 89
steel specular dynamometer, Intravaginal probe,
Surface electromyography (SEMG), Air-inflated
pneumatic vaginal pressure probe, 10-hr weighed
pad-test, 1-hr pad test, Daily diaries of leakage
episodes, MYO420 Biofeedback, Self-rating scores
about quantity of urine leakage
20  Binge eating Body mass index, Questionnaires:
outcomes percentage body fat or  Body mass index (BMI), eating disorder examination 107, 109

lean body mass, binge
eating improvement

(EDE), Beck depression index (BDI), eating disorders
inventory (EDI), binge eating scale (BES), Center for
Epidemiological Studies Depression Scale, body fat

(BF), SF36, State and Trait Anxiety Inventory (STAI),
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Number of references

No. Outcome list KPI Tool Pulmonary &
Musculoskeletal Nervous Cardiovascular Pediatric
Body Attitude Test (BAT), Eating Attitude Test-40
(EAT-40)
Testing
6 repetitions maximum (6RM) 107, 109
21 Bone Mineral Bone mineral density Instruments:
Density outcome, (BMD) improvement Dual-energy x-ray absorptiometry 116
preventing
treatment-related
declines in BMD
22 Severe The risk for severe Instrument:
deformational deformation Plagiocephalometry (Plagiocephalometric 166
plagiocephaly, alplagiocephaly was measurement)
positional preference  reduced, Cervical Testing:
(symmetry in passive range of AIMS z score (Alberta Infant Motor Scale), BSID-II- 166

posture and active
movements), motor
development, and
cervical passive
range of motion

motion was within the
normal range at
baseline and at follow-
up, positional
preference reduced,
motor development
improve

PDI score (Bayley Scales of Infant Development,
second edition-Psychomotor Development Index)
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Physical Activity, Carbon Dioxide Emission and Cost of Transport: A Case Study
of Three Communities in Thailand
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§ Division of Epidemiology, Department of Disease Control, Ministry of Public Health

# National Health Commission Office
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Corresponding author: Thitikorn Topothai, thitikorn@ihpp.thaigov.net

Abstract

Walking and cycling are common physical activities if performed regularly in daily life will return
health, environmental and economic benefits. This study aimed to 1) assess built environments that
encourage walking and cycling in communities, 2) assess levels of physical activity and energy consump-
tion, and 3) investigate the amount of carbon dioxide emission and cost of transport. Quantitative meth-
od was employed. Data collection techniques comprised direct observation and questionnaire survey in
three communities: 1) King Taksin community in Bang Khla district, Chachoengsao province, 2) Suksabai-
jai community in Mueang Kalasin district, Kalasin province, and 3) Ban Thatsopwaen community in Chiang
Kham district, Phayao province. The results showed that King Taksin community had the highest scores
on walking, cycling and use of public transport as the community center was close to the district shop-
ping center with a well-managed public transport system. Samples from King Taksin and Ban Thatsopwaen
communities had the highest levels of physical activity due to frequent walking and cycling in their
daily life. Suksabaijai community had the highest level of carbon dioxide emission from motorcycles and
cars, and the highest transport cost as the community center was far from the shopping center with its
built environments of having a high-speed road passing through the community center hence discouraged
walking and cycling. This study recommends that all agencies promoting physical activity should work
with local community in designing built environments and evaluating effectiveness of walking and cycling
promotion programs that fit with each community.

Keywords: physical activity, carbon dioxide, cost, transport, community
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woduls (somewhat bikeable) Ao
fisvuuiiugudmsuiudnseutos

NR5U9A 3 @ bawn 1) sernsleinsenu 2) 1
antu way 3) dndunisldsnsenuseeuninuzdu Tne
ATLUULAL 100 d1m5U 1) syeEn1ensiddnseIuain
AudnaguruludiaudnsAimanvesdwne (1umve
WilYenIsy viseaudun1s) Tuszey 400 wns 2) e
antusEAUteaniNSesay 2 was 3) dndiunislednseny
Fausdoraz 10 3ulU Azuu 0 dwSudmdu 1) szezma
Hausi 2,500 wastuly 2) meannduseaudaud 10% Fu
U way 3) dadrunsldanseuiiesas 0

AZLULIUAS  90-100

d151984Y

70-89

50-69

25-49

0-24

#155AY09AULALENTANSSNE (rider’s
paradise) An YUEIAIGITUEIZTAULAN
Tnsansanssasfivonidon (excellent
transit) Ao YUEIAIGITUEETAINLU
nsieungauluig)
Tngansans1saszdinunn (sood transit)
Ao AN19A8NYBIVUAIRITITULUIN
Tngasassaels (some transit) Ao
fmadonuesuudeasisugiig
lagan58151504281n (minimal transit)
fio AM19HeNYOIVUENEGITUE oY

F5an91nAud Ussinn wazszezvinsszrinsiheusas
thevassalagansasisue lngazuuudy 100 dwmsusa
Imamimﬁ’ﬁmxﬁﬁmmﬁgq dusvervinasyinateayly
WNAILAERTUANSIAY AD AzLULLAN 100 §msusEeEns
Wulugae 400 AT WagATWUY 0 uSUA S USEEENNS
wulugg 2,500 wuns
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audnaraldansannisldonunvusunazUssnm
Tuusiaz¥u anthuhaildlumssesuuausesu
WINUE (SNINTUIUYUS : 2 AU SOBUA : 4 AU TONTLUL
-4 AU TAgSABILAILALIONE JUADINITINWIUAY
osnalagansiusenunda) e nsiiuLaznis
T9nse1u Mvualrlddanlgane

VSUSSSUNISIVE

s ElAzunsfinsanf s TIuua
INAMLNTIUNTITEFTTUNTIT ULy wdvasan Ty
nsduasessIdeluuyed (@aw.) aamdedolani
aALl. 927/2562 asuil 23 SunA w.A. 2562

WanISANUN

1. HAINATITAUNANITAL AZUUUNISLAY N3
1H3nseu uaznisvudeanssue

AN ssdmn A Sazuuuiaaussnm
nnitgn Tnefinzuuunisiiu 95 azuuu msldansem
95 AYWUY LAZUUEAIENSITME 100 ATWUY dUYUTY
guaviele dagihuunisiay 62 Azuuu n1slEdnseu
87 AYLUL LATUUANANSIT0IE 81 ATLUY WASYUYY

95 95

AZLLUU

AZLUUNITLAY

B AL AN TN Ay

AzLuuNsIgInseu

B quyugvauela

UNUsIMaURIY TAZRUUNITAY 42 AzlUY 1151
INTLIU 81 AZUUU LATVUAIASITUE 71 AZUUY 518
azlBumAzULURIN T 3

2. NARMNUUUFIUANY

2.1 anwaEn1aUsErInIuazdny

$1unguiegafidoyaauysaitazifisame
somsliaTiilianun 343 au 9INSLIUYTEENT
2,819 au ($oway 12) ludagna 343 aull Tnou
LuvdsuaInaInyuvUgvauislanniian 149 au
($ovaz 43) uazuNaNYUYUALLAINTTIHIMINAY Tod
fign 1 71 Au Govay 21) lunwsm inevdjsddadou
1NAINAYY ey 18-59 Tinndigniiesay 62
msfnwsERugaNAnyWegenindidndusniian 7
Sovaz 47 drunnUsznaveningsiadiuiifadusoy
ay 38 dyunniisgle 15,001-30,000 UmselAoY A
Hudovay 33 MuasiBundansed 3

2.2 fANTTUNIINY

2.2.1 sEAuAaNsIIMIMETiBane
Tunmsu nauiedeiavaadsedufanss

yaneflifissmedosay 73 Wosuunmuiiud wy
FINGUAIDEIINYUIUAUAINIZIIWINEY Waz

100

81 81
71

AZUUUIUENETITONE

YUYUUIUTWAURIY

W7 3 AzLUUMSIAY N15199NT8Y wagNSULEENETTME
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f15999 3 anwenaUTEINSharaIny

Anwog 2N YUYUANLAT YUYY yuyutu
594 wazmndu guauigla SINFULIUY
NUIUNFUATDE 343 71 149 123
iﬁuauﬂss%qniﬁqwuﬂiuﬂu%u 2,819 900 1,015 904
LNA:
¥ 125 (37%) 17 (24%) 61 (41%) 47 (39%)
N 214 (63%) 53 (76%) 88 (59%) 73 (61%)
339 (100%) 70 (100%) 149 (100%) 120 (100%)
a1y (@):
6-15 1 4 (1%) 1(2%) 1(1%) 2 (2%)
16-30 U 29 (9%) 7 (10%) 11 (7%) 11 (9%)
31-45 1 71 (21%) 8 (11%) 47 (32%) 16 (13%)
46-60 U 123 (36%) 28 (40%) 52 (34%) 43 (36%)
61 Vyuly 113 (33%) 26 (37%) 38 (26%) 49 (40%)

340 (100%)

70 (100%)

149 (100%)

121 (100%)

SLAUNISAN®EN:
Uszaufnen wsemnin
dsguAne

gauAneI wiagenid

70 (22%)
98 (31%)
151 (47%)

319 (100%)

13 (20%)
27 (42%)
24 (38%)

64 (100%)

36 (25%)
44 (30%)
66 (45%)

146 (100%)

21 (19%)
27 (25%)
61 (56%)

109 (100%)

=

1TN:

NWATNITH
WUNIUUSEN
33ndIUA7

L4 =
Unieu
ladldusenauandn

36 (11%)
66 (21%)
118 (38%)
12 (4%)
83 (26%)

315 (1009%)

6 (9%)
3 (4%)
31 (45%)
4 (6%)
25 (36%)

69 (100%)

23 (17%)
33 (25%)
54 (41%)
1 (1%)
22 (16%)

133 (100%)

7 (6%)
30 (27%)
33 (29%)

7 (6%)
36 (32%)

113 (100%)

579l (Um):
0-15,000
15,001-30,000
30,001 U mIUlY

*ayailiauysal Wilduandlumsa

196 (63%)
80 (26%)
34 (119%)

310 (100%)

41 (75%)
11 (20%)
3 (5%)

55 (100%)

94 (67%)
40 (29%)
6 (4%)

140 (100%)

61 (53%)
29 (25%)
25 (22%)

115 (100%)
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S

%

YUYW WAURIU flsyduRanssumesneiiisaned
Yovay 87 Tsdioingeianidleifisuiungusnegnaain
yuruguauiely AdszfuAanssumeneiiiisame
Sovay 54 wavlSeadanng 4

2.2.2 WAIIIUANNINTIUNIINY

Tunmsaunungualograldndsauain
ﬁaﬂﬁimmamwszmwmiv‘hmuqaﬁqm 7 1,637
MET-undl/8Un4 nio5esay 57 voandseuiild
TR $098NAENAIILIINAINTIUNINUSELAN

A

ANITUNWAYVILWEIND

SEAUR

-3 v a
B o B guouanansziannngu

ffunuinis 71 840 MET-i/dUni (Fewas 29 v
nFanuitliionmn) wasndsnuainianssumisnie
UspLannsiaunng Youdian 1 406 MET-unit/ddami
($ovay 14 vomdsnuilivionun) Wosuunmdany
MnAanssmameinguiegsliluudasyusuy w
PYuTUTIUE I AURIULIENS1IUIINAINTITUNNEY
MnUssanmsAusondsnuifliiaungaiian 7
631 MET-unii/dUani viiedesas 22 veandssmdild

guruguauiely B guauiiusnauwIy

N 4 S5EAURINTTUNNENNEIND

AT 4 WAIUINAINTTUNNY

WANIUIN AN @uﬂuﬁmﬁa YUYU YUYU
AINTTUNIINIY 394 NWIZWIANEU guaunela UUsINEULIY
(MET-unil / Mean Median Mean Median Mean Median Mean Median
fUnnei) (SD) (IQR) (SD) (IQR) (SD) (IQR) (SD) (IQR)
ﬁﬁmssumamaﬁy’wm 2,883 1,440 2,443 1,680 3,104 720 2,870 1,760
(4,072) (2,700) (2,307)  (2,520) (4,555) (4,240) (4,253) (1,720)
U32LANNITVINIU 1,637 160 1,167 480 2,291 0 1,115 288
(3,446) (1,200) (1,951) (1,120) (4,272) (3,360) (2,836) (900)
UIZANMITAUNIG 406 180 341 280 252 0 631 480
(690) (600) (325) (600) (585) (240) (880) (720)
Usganiunuinig 840 360 934 600 561 240 1,124 600
(1,694) (840) (1,175)  (1,080) (1,290) (600) (2,248) (840)

Auene) MET = metabolic equivalent task, SD = standard deviation, IQR = interquartile range
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Vavun S1eazBundimsned 4

2.3 NNSLAUNIY
2.3.1 YsZannstaunig
TUANTILNUIIUTEANA SR UM ST LA

al

fanlunduiogrsiannn Aennsldsndnserusus
$1uau 201 A ANnguFeEeTiaLn 343 Ay ¥3e
Aniflusesar 59 vessuunguioisiiman 09
asnfennAukaynslidnseuifesay 36 Wiy
wazldfignavwuuasuniusenuitlaldsoansiad
Tunsidiums Wesuunaufiudl wuihgueuausa
nszdmnAudumsfenaiiuinniian (fevay 58)
LAz YUBUAvaUIE AT YU USINAURIUAUN G
shesadnserusuiunndian (Fouas 65 wag 66 Al
§180) eaziBundansnei 5

2.3.2 529N TUMSAUNIS

Tunmsuwuihsonszug denedeszermaly
nsldanuanndige 1 17,032 wms/Au/fu sesasnie
so0ud 7 9,196 wWas/au/Su dunsiullsseznig
1,442 WU91S/AU/TU kagINT8IU 2,861 WAT/AU/U
Souunmuiiuiinut gursuaudonssdinnul
srogmaAumesonisldsanszuzannilan 7 46,190

Ws/au/ U WuReiuyusuguauislan 18,143

o a
AITNN 5 UTLANNITLAUNIS

WRS/AL/ 3 druguruinusauwIl Jsseenisiau
mnqé’aamiﬁmauﬁmaﬁqm 7 6,468 WA5/AU/TU
wazBunsmnsei 6

2.4 nsUassingansuaulaeanlyn

Tuammsiunisiaunislaesanssuslasyunng
asuoulaoenledluliunugsigafisufunisiiu
msUseandu Tnsileads 0.7 nn/Au/du sosa%n
Aosadnsenusus uazsasuRiAedy 0.4 nn./Au/Su
Wiy esuunmulssinvvesenun Uz LaT T
nudn yuyuguautslavdesfingasueulneanlys
91n309n 59 WBUALALTDIUANINN N YU VLB UTIAN
1289 0.4 uay 0.7 nn./Aw/Su Muddy druguvy
AuAansEImnay dnsvassinsasueulaeenles
MNTNTTURIINAIIYLBUTiA LAY 2 nn./Au/du
S10azBunfanIng 5

2.5 alganglun1siiunig

Tunmmnuialdarelumsiiumasinnniian
wannsisawdi 43 vin/au/Su sesauniese
Asyusd 16.25 vn/Aw/Su Weswunuszinnues
PTUNAULUAZUR NUINYUIUTIUTINAULIY A7
T3elun1siiuniesiesadnseueuduINA YUY
Juil 11.5 vw/au/fu yuvuguavigle eldaely

Uszian AN YUYUANHY YUBY Yy
NSLAUN 39 wszndu quaugla UusauwIY
MUY Sovay U Sovaz MUY Sovay MUY Sovay
(fia N = 343) (fa n = 71) (D n = 149) (2 n = 123)

Ay 123 36 41 58 46 31 65 53
INTYIU 123 36 15 21 56 38 52 42
INTHIUBUA 201 59 23 32 97 65 81 66
soeud 111 32 12 17 54 36 45 37
I0NITUL 16 5 3 a4 5 3
saLa 1 1 1 1 0 0 0 0

wnews dn1slagavadeuludidosas lnsangmnirsesaztosnit 1 szdalidudwudiy 1

()
O
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21SANSIVEUS:UUAISISIUTY

AITNA 6 STaTN1e (WAS/AL/TN)

UYssnn
ATSLAUNIY

INTYIU

ANTYIULUA

Sn8UR

INNITUS

<
kU8

* fiffneuiimaiumassinnilifissausiey Jaliiidr D, ** SfneuindintafumeUssianilifiesnuide IR Jsdidniriu 0
SD = standard deviation, IQR =

AN./AU/AU

2 YUYUANLAT YUYY YUY
394 WIZWIAINEY guauiela UusnsuwI
Mean Median Mean Median Mean Median Mean Median
(SD) (IQR) (SD) (IQR) (SD) (IQR) (SD) (IQR)
1,442 1,429 1,115 1,000 709 500 1,846 2,000
(1,010) (1,429) (724) (714) (455) (571) (1,093) (571)
2,861 2,000 3,271 2,571 2,937 2,000 2,660 2,000
(3,423) (2,429) (2,481) (3,500) (2,963) (2,857) (4,096) (2,071)
4,030 2,143 3,342 1,714 4,942 3,000 3,177 1,714
(4,465) (3,571) (6,272) (3,000) (4,482) (4,000) (3,617) (3,000)
9,196 4,286 2,619 2,143 13,442 5,786 6,468 2,857
(13,564) (6,143) (1,487) (2,857) (17,908) (7,857) (8,586) (5,571)
17,032 8,571 46,190 30,000 18,143 20,000 5,404 3,571
(24,842) (22,714) (47,816) (91,423) (14,687)  (24,286) (5,109) (9,143)
7,143 7,143 7,143 7,143 - - - -
O 0y O (0=

interquartile range

0.7
04 0.3
0.2
N e SOTR
INTLULUA FOUUA JONTEUL ehtG!
Hawsy B gauaunanszdendy B quouguauigls B yuyuiiusnauwu

2l 5 UYSunaunisuaseinwansusulaeanlon
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UIN/AU/IU

A5 INTLUBUR

B awsn B ygudndansziiininu

935
84.5
7.25
32.75
15.25
10 g5 9 115

7.5 I 7
N | 0 :

SOUURA

43 43
345

0.25
18
1425 162

o

SONTTUY soa

yuyuguavigla B quruiiusinauliu

Al 6 Algarelunisieunig

muﬁumq@haiaauﬁmmdﬁﬁqmuﬁuﬁ 18 vn/mu/
Tu wazguwuaudanszinnndu deildnalunisiiu
YNIPNBTANTLZULINNAIYUTUBUT 34.5 Uw/Au/Tu
wazidonfan i 6

3vsnd

PUYUANLAINITMINAUTIATLUUNISIAY 113
T¥dnseu uagmsvudaansnsazanniign saudad
seAURINTIIMINeLigsweaniian wiffidldeane
Tunsifumanniigauifiondu guautusnay
wuilszduAansameneniismesnniigawiniutsmu
auvanszImndu sudainsldndsnuainianssu
y9N8UTEIANTIAUNNagsTian yuvuavauele
Uaeefiwarsueulaeenladanmislisadnseueud
Lagsasudniian wazdidldangluninfuniae
sogudniign

AzLUUNISIAY N15lEanTeIU wagn1svuds
s srTesImUALR AN N Augennfiudiu
ipsnanszgisnnguinassurulufisuineneg
yndlvenss uazAudsvmsililnaiuly (szeg 500

wng) vilvdnsifiusasnslddnsetugs sawdansd
gurudaliianudlunisoensavudiansisugiiunn
(15 wfidesau) wiinquiiegneazlifinisiumi
fesadeannafiniy Geenaiilesnainisnisduany
Anuazaan fenadsnarinliisegnlildduduny
maqﬂazmmﬁmmu Fedutusiunanisinuives
Meline wazanz Tul w.a. 2560 Awuaudusiug
sewinsazuuuMsAuTidningevesgurieg Tunge
Un3a UseinedSuaa funginssunisidufidninunn

9 agn1sAnw1ved Cole hay

voaUszanauluguiy
Aoz lud e, 2558 Tinuin fordeluguiidaziuugs
Tunsiiuludiosusauy Ussinreeainsiae aginig
duavaniuay 30 wift fuinninlugudueg dae
syfuRanssummeifisaneluguyuaniiie
WisLaa”wmﬂﬁuuazsqmuﬁmﬁmauLmuqaﬁqﬂ (Sozay
87 FegeninAnadunisiianssumsnievesaulng
Tusgaudsendad® warnslgndsauaInianssunig
maﬂﬁzLm/lmnﬁumﬂwqmuﬁmﬁmaumuﬁqq
ﬁqm (631 MET-un9/dUn9i Faunnnandouuzinnig

a L3

ffanssumenievesesAn sewnlelan® uaggandng




\)

Uil 142UV 4 GRIAN-5WIIAN 2563

)

21SANSIVEUS:UUAISISIUTY

%

)

wuanNsETIRRanssuImelulssasulve oy
ddnauatauranflul w.e. 2559 @ Wrasliny
duiusfungAnssuvesailugsmuiininfuuayly
fnserudeutnann uinvesitufigueuliiniienn
Auly mynadadleafifidumadienluszey 50-100
AT Lagnzaieru masimaduvhldenls auulu
gumulallngilisedueudveseummugs (s
397 1) demmdesiunansinulumsUssimadissy
TANTNWINRDUNNNIBNINGINGT? ENNARDNERANTIN
N3 nskidnseulunsiunig wagseAuiangsy

66112520 {5 e 7NALUUNT AU

neneLdueEewn
N15193n 381U warIUAIENISITULVRIYN VLTSN
auwuazifign witandullfindmnensiau
V9D INAUAIDENVBIYUIUTIUTINAUKIUBIALAY
mslugaanuiisingg fuenniionngudnisives
$une wu TvesAvierieutuilugumuieai
visoguuulndLfesiu aaInvAiEnvesLTY Sea1u
PONMHIN8YRIMY U

ot wilauauaunglaaiidiadonsinden
ﬁnﬂﬁﬁmﬁumamsqaﬁqmﬁ 3,104 MET-wil/dUevi
windufiszAuAanssunanieifisswedfidesay
54 1ieaanteyainisnszanediliund finnsan
fmﬂﬁﬂﬁﬁagmmﬂ%wé’ammWﬂﬁf\miimmqmaaeﬁ
Wlga 720 MET-unil/dUnvi uasildndrudniadenis
Tindsnuanfanssumsnieyssiannisvinauigs
(2,291 MET-und1/dUn ) wamdliiiuinngusesnsly
guyuavauIglaiigauE NG 1IN AN TINNg
mesnn Inelamzgiifiedninunsnss duldadaudn
Judesay 17 vesngusegndluguwu nsiifldndiu
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auglafinsneiaiiosuaranmundeuiidesons
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261915AM U NISENYITNUTINTAUIUTZANT
WU (1) N5aENaUNINUIEYINTVOINGUAIDET
AOULULADUNIY Feduiunguiedsdaluiovas
12 989U591NT LANGUABENTUNYLYY WU YUY
AULFINTELANINGU T30 71 AU TateeNINT1UIY
1NNTAUIUNFURIBENNYUYUSE 74 AU (2) N3
Handaegeltn1sdunIunLEraIn B9endanane
m’mL“fluéhLmusuaamzmﬂﬁﬁmmu fauy Tuns
= 1 =3 % Y o 1 v G 1
Anwsalumsiiuteyalilnduiumindursesnnnd
PR azeaniuun1sduiiog1udunisduaie
AUUNagLdu (probability sampling) agvinldi
AusTulalun 1S UAmIBLNULINTY (3) N1509NLUU
Weldlalunimeassnseiinguaiuauiiiol3eu
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Aod81uLazNTENTBYAMEAULDY Feluuasunuly
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AN AU ST UNDUAINUTILAD LHADIAAANITAAIL
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melegunm nsueunsle drinanunesuatuayu
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UAUDBNWUUITNTUTTLIUNANIAME U UELESY
mMsiuukaznsidnseuludseinunisusydliuanin
WINRBUNIINIEAIN (ALLUUAISAY NS InTenu

N1SVUAIENSITY) NAGHSAIUAVAIN (RANTIUN
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waznslddnseulugususioly wazduasulviguwuy
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nslganseuluiinuszdniu wu Innisiadiaslil
AuaINvatBuazdsyar T ddldresaniu
fdndnyeineg Tuyuvu WannAaa LAY W
UINTNITAAAULTIVOIIUNIAUE TATEUUVUES
a1 IRIUTING LA LagTITanyause
nsldumuuIunvesituil
Jpef

yuruvzeidesfifvunalilvguasdsvaymalsl
lna9Ingumune WdlvenIsy wasaAudIuN1g Aul
AZLUUNITIAY NMTITINTENY Lagn1TVUasESITUE
171 Gensdiseduianssumemelfisswoaenndosiu
woFnssveseilugvuiinsidusaglidnse g
i dldanuld waroudlugusuldlng venand
nsUasefiwasvouleenlentazalddnglunisimiu
NNFUTUSIUTEEEM YRR FULUUN LAY
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Abstract

Thailand national steps challenge policy has been developed in 2019 by the physical activity
policy development subcommittee according to Thailand Physical Activity Strategy 2018-2030. The policy
has been implemented through Thailand Virtual Run Season 1 Fiscal Year 2020 by the Division of
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Physical Activity and Health, Department of Health, Ministry of Public Health. This article reviewed details
of the policy formulation and implementation in order to get deeper understanding on the process of
policy development, implementation gaps, and to make further recommendations. Lessons learnt led
to deeper understanding on policy formulation at national level that required concurrent assembling of
problem, policy, political streams with proper window of opportunity. Policy implementation needed
context and situation adjustment for smooth management. Lastly, learning policy gaps from the past
could shape better policy implementation in the next stage.

Keywords: steps challenge, physical activity, policy, lessons learnt
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Abstract

The world is in the grip of the novel coronavirus or COVID-19 pandemic. Since it was first identified

in Wuhan, a city in China at the end of 2019, the disease has rapidly spread to countries around the

world. This pandemic is likening to occur once in a century. In Thailand, there were 3,000 accumulative

cases from 68 out of 77 provinces. This article reviewed the essence of COVID-19 prevention and control

activities by Angthong municipality in Angthong province from 1 February to 12 May 2020 that led Ang-

thong as 1 out of 9 provinces that had no provincial inhabitants infected. The aim of the study was to

understand COVID-19 prevention and control highlighting collaboration of community-level stakeholders.

Lessons learnt from this study provided an insight on Angthong provincial disease control committee

mechanism, the arts of implementation of Angthong municipality, importance of local leadership, and

dynamic of daily life shifting of local people for further development on disease control policy at both

local and national levels.

Keywords: prevention and control, Covid-19, municipality, Angthong, lessons learnt
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