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ABSTRACT

BACKGROUND: The coronavirus 2019 pandemic has impacted health and the economy in Thailand,
especially in factories, during 2021-2022. Suitable measures for use in the factories with no high
investment or stopping of manufacturing process operations were required.

OBJECTIVE: This study aimed to develop and provide comprehensive measures for implementation in
factories to prevent and control the COVID-19 outbreak in Thailand with no high investment or stopping
of manufacturing process operations.

METHODS: An action research study was undertaken using four steps as follows: 1) Review measures
and COVID-19 situation analysis; 2) design and development of measures; 3) implementation of measures;
and 4) monitoring and evaluation concerning the application of the new measures. This research was
conducted from May 2021 to December 2022, which proceeded with a short field study in purposive
sampling voluntary factories in Bangkok (19 factories) and Tak Province (2 factories), pilot integration in
Ayutthaya Province, and then implementation in factories in Thailand.

RESULTS: The "Measures of Bubble and Seal for Factories (MBBSF)" include comprehensive measures for
factories, which apply the epidemiological principles of early detection, early control, and consideration
for balancing economic recovery. The measures consist of two programs comprising 1) a prevention
program for the factories that are COVID-19-free, and 2) a control program for the factories experiencing
COVID-19 based on three levels of COVID-19 outbreak, including 1) low-level control (COVID-19
prevalence <10 per cent); 2) moderate-level control (COVID-19 prevalence =10 per cent); and 3)
high-level control (at least two out of three criteria, i.e., the COVID-19 prevalence >10 per cent, cases
among more than 100 workers, and factories continually found cases in 14 days out of 28 days). After
implementing and evaluating the MBBSF at factories, it was found that factories could adapt the MBBSF
to their factory contexts for the prevention and control of COVID-19 outbreaks.

CONCLUSION: The MBBSF can prevent and control COVID-19 outbreaks without the need to stop
manufacturing process operations. These measures may be applicable to emerging infections for workers’
occupational health. Lessons learned, and a value-based evaluation should be conducted in future studies.
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INTRODUCTION

A novel coronavirus 2019 officially emerged
in Wuhan, China, in December 2019', causing the
coronavirus disease of 2019 (COVID-19). This disease
rapidly spread to other nations worldwide, including
Thailand, and led to adverse health outcomes
ranging from asymptomatic symptoms to severe
respiratory infections and deaths."”* The Thai
government created policies and interventions to
control the outbreak by enhancing people's
awareness and implementing regulations.”® The first
big wave started at the beginning of 2021. There
was a report of a significant outbreak at a local
market, namely the “Shrimp Market" in Samut Sakhon
Province.” Consequently, the Thai Ministry of Public
Health (MOPH) controlled this outbreak by locking
down the camps around the shrimp market.
Ultimately, this outbreak was controlled and cases
declined significantly within one month, after which
they reopened the market. This lockdown was a
strict control measure. However, the outbreak
eventually spread to communities in all regions of
Thailand, particularly in the industrial sectors, due
to people commuting from crisis areas to other
provinces.®” The new outbreak in factories
happened in May 2021. This rapidly caused not
only adverse health outcomes but also economic
loss?!® due to the lockdown and national
restrictions.® During the same period, Thailand’s
economic growth dropped from 4.2 percent in 2019
to 2.2 percent in 2021" and the country faced an
extreme loss of revenue, particularly in the
industrial sectors."" The lockdown measure was not
adopted for use in factories because it was not
suitable for controlling the COVID-19 outbreak in
factories due to the very high investment. This study
aimed to provide comprehensive measures for the
prevention and control of the COVID-19 outbreak
in factories during the COVID-19 pandemic in the

years 2021-2022.
METHODS

This action research was part of the Ministry
of Public Health policy conducted using purposive
sampling and volunteer factories in Thailand from
May 2021 to December 2022. This research was
approved by the Chanthaburi Research Ethics
Committee/Region 6, in compliance with Document
COA No. 126/68. It is demonstrated by four steps
as follows:

Step 1: Review measures and COVID-19 situation
analysis (May 2021 to June 2021)

The research began with a literature review
on the COVID-19 measures undertaken in Thailand
and internationally, such as in France', Italy",
China', and the United States of America."
Particularly, the measures used in the case of the
“Shrimp Market” in Samut Sakhon Province and the
measure of Good Factory Practice (GFP) by the
Department of Health, Thailand were specific to
the factories and therefore also reviewed. Then,
a database was established to analyse the COVID-19
cases in factories, accompanied by setting up
a "situation awareness team" of Division of
Occupational and Environmental Disease,
Department of Disease Control (DDC) by formal
cooperation to link the “Application Programming
Interface (API)” with the Department of Industrial
Works, Ministry of Industry, in Thailand, and analyse
the obtained data.

Step 2: Design and development of measures
(June 2021 to July 2022)

To establish practical measures, this step
proceeded with a short field study of the selected
factories, comprised of Thai workers and migrant
workers, in Bangkok (19 factories) and Tak Province
(2 factories) using the GFP checklist, discussion, and
received feedback. Next, new measures and pilot

integration were designed in the voluntary target
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factories in Ayutthaya Province, which was a central
part of Thailand with a variety of factory types,
sizes, and workers in urban and rural areas, and
then comprehensive measures were developed to
use in factories, namely “Measures of Bubble and
Seal for Factories (MBBSF)”. In addition, manuals
and materials were produced to communicate with
and distribute to various factories, such as short
guidelines, infographics, posters, roll-up, and video
clips to help them understand the MBBSF more
easily.

Step 3: Implementation of the new measures
(August 2021 to April 2022)

The initial phase of implementation focused
on the top five ranking COVID-19 cases of factory
types and medium and large-sized factories.
Subsequently, the MBBSF would be applied to all
factories in Thailand or as much as possible. It
involved three main mechanisms as follows. First
1) is driving policy advocacy for the communication
and dissemination of manuals, short guidelines,
infographics, video clips, and all formal channels,
such as YouTube, Facebook, and official documents,
to the factories and related stakeholders, and to
provide the “Knowledge Sharing Forum” among
the network and stakeholders related to factories
atall levels, while second 2) is establishing network
collaboration to drive the MBBSF measures in
factories passed by the Emergency Operations
Centre (EOC), covering the department level,
ministry level, and national level. In addition, the
Office of Disease Prevention and Control Region
1-12 (ODPC 1-12), the Institute for Urban Disease

Control and Prevention (IUDC), the provincial
public health officers, and all relevant organisations
both inside and outside the Ministry of Public Health
of Thailand. Finally, 3) set up “Coaching Teams”
at all levels and develop them through capacity
building and an Al Chatbot, namely "DDC Coach
Bot” for consultation.

Step 4: Monitoring and evaluation (October 2021
to December 2022)

After implementing the comprehensive
MBBSF, a crucial process of the integration monitoring
program included hosting an online meeting among
ODPC 12 regions and IUDC to get feedback,
suggestions, and After Action Review (AAR) every
week. Similarly, information and the obtained
results were reported weekly, which were passed
by the Google application sheet and monitoring
program. Moreover, it was planned by the research
team and ODPC team to visit randomly selected
factories, both online and on-site, 2-3 times a week.
The main purposes of the visits were to discuss
how to apply and control the outbreaks in the
factories, raise issues found in the factories, and
learn techniques for controlling the small bubble,
as well as innovations for the application of this
measure.

RESULTS

Review of the measures, regulations, and
situations of COVID-19

After reviewing the COVID-19 measures and
regulations in Thailand and around the world,
results were obtained and illustrated, as shown in
Table 1 below:
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Table 1 Summarised review of COVID-19 measures and regulations

Country

Measures and Regulations for COVID-19 Prevention and Control

France

The French gsovernment started to quarantine people for 14 days who were travelling from Wuhan City,
P.R. China, and other people suspected of being COVID-19-infected. It also implemented community
measures for social distancing and mask wearing in public areas, closed schools, and set up online

learning. On March 14, 2020, the national lockdown and the closing of borders were regulated.

ltaly

The ltalian government set up working groups in order to respond to COVID-19. Later, a nationwide
lockdown, including the closure of schools, universities, and non-essential businesses, went into effect,
and travel restrictions between regions were regulated. In March 2020, the country was divided into
red, yellow, and safe zones. The red zone referred to implementing quarantine measures for cases and
close contact people, while the yellow zone referred to implementing social distancing measures,
including the closing of bars and restaurants, as well as limitations on the number of people gathering

. ' . 13
in certain public areas.

China

The P.R. of China government implemented strict quarantine and isolation measures to separate COVID-
19-infected people from the general population and quarantine, including travel restrictions. In
addition,

the development of the COVID-19 vaccine were regulated. "

measures of contact tracingand widespread testing for COVID-19 infection and

The
United
States of

America

The US government mandated measures to regulate mask wearing " maintain social distancing in public
areas, and close schools at all levels and non-essential businesses. People infected with COVID-19 were
recommended to self-quarantine at home, isolate and quarantine, and self-test for COVID-19 for at least
two weeks. Travel restrictions were also regulated '® by quarantining passengers from the mainland of
China, Iran, Ireland, and the United Kingdom entering the country for 14 days. Moreover, the policy,
namely the "travel ban”, was for people who originated from designated countries that had reported high
numbers of COVID-19 cases.'® In addition, the US government developed COVID-19 vaccines to build
immunity and prevent the spread of the pandemic.

Thailand

The Thai sovernment implemented social measures, including a full-scale national lockdown, a 14-day
mandatory quarantine for international travellers, and curfews throughout Thailand."” In addition, social
measures, hand washing, mask wearing, and keeping social distancing were regulated and encouraged‘18
All non-essential businesses were closed. At the community level, village health volunteers were

tasked with action to educate villagers on how to prevent themselves from getting the diseases.

The results of data analysis from the linkage
between APl and the Department of Industrial
Works of Thailand indicated that the top-five-
ranking COVID-19 cases among factories were from
the manufacturing of food and beverages [15,657
cases (27.6%)], manufacturing of computers and
electronic products [9,375 cases (16.5%)],
manufacturing of construction projects [9,175

cases (16.1%)], manufacturing of rubber and plastic

products [3,720 cases (6.6%)], and manufacturing
of textiles/clothing [3,315 (5.8%)], respectively, as
shown in Table 2. Therefore, the first stage of
control measures for COVID-19 outbreaks was
implemented in these top-five-ranking COVID-19
cases of factories, and the subsequent stage was
to expand the control measures for COVID-19

outbreaks to other types of factories.
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Table 2 Top Five Highest Numbers of COVID-19 Cases in Factories Based on Cumulative Data for

May—-July 2021, Classified by Types of Factories

Types of Factories

Cases (%)

Manufacturing of food and beverages

Manufacturing of computers and electronic products
Manufacturing of construction projects
Manufacturing of rubber and plastic products
Manufacturing of textiles/clothing

15,657 (27.6)
9,375 (16.5)
9,175 (16.1)
3,720 (6.6)
3,315 (5.8)

Comprehensive measures for the COVID-19
outbreak in factories

The results of a field study at 19 factories in
Bangkok, 2 factories in Tak Province, and a local
lockdown area at a shrimp market in Samut Sakhon
Province indicated that there was a variety of
contexts in each factory, in which high investment
in a seal route measure was found, and was not
available for the majority of factories. New measures
were developed using the application of
epidemiologic principles, early detection and early
control, accompanied by knowledge of occupational
medicine, the health worker effect, and economic
equilibrium to be the new measure under the
conceptual framework, “small group for quickly
control, decrease pandemic, and no income lost,”
by arranging a “Small Group,” which was called
“Small Bubble,” and controlling working and daily
activities by the head of the plant. Thus, the risk
group exposed to COVID-19 and the COVID-19-in-
fected workers were detected early and treated
promptly, accompanied by cleaning workplaces.
Because of the close observations by the head of
the plant, the COVID-19-infected workers who had

no severe symptoms would be promptly contained

by isolating them to work in the same small group
and the same small bubble, but not stopping work.
This new measure was available for the level of
the COVID-19 outbreak in factories; factories could
apply the new measure to complement their
resources and preparedness. The new measure was
called "Measure of Bubble and Seal for Factories
(MBBSF)”.

The "MBBSF" was developed and consisted
of two parts. In Part One (Part 1), “Bubble and Seal
for Prevention,” the important mechanisms were
defined as small groups and DMHTTA with no
COVID-19. In Part Two (Part II), the “Bubble and Seal
for Control” was applied to the factories experiencing
COVID-19 by being classified into three levels as
follows: 1) "Low-level Control" was applied to the
factories with COVID-19 prevalence <10 per cent;
2) "Moderate-level Control” was mandated for the
factories with COVID-19 prevalence 210 per cent;
and 3) "High-level Control” was used for the
factories with at least two out of three criteria
(COVID-19 prevalence >10 per cent, cases in more
than 100 workers, and factories that continually
found cases in 14 days out of 28 days). The details

of two parts of MBBSF are shown in Figure 1.
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Part |
Bubble and Seal for Prevention Programme
for Factories with COVID-19 Free
Fundamental Measures
1. Screening before entering the factories every day
2. ImplementingDMHTTA
3. Improving the environment for disease control
4. For recruiting new employees, 14 days of quarantine
and examine COVID-19 test
5. Providing vaccine to at least 70% of employees.
Implementation
1. Creating employee name list and divide into
subgroups, particularly susceptible populations such
as elderly people, pregnant women and those with
underlying diseases.
2. Setting up small bubbles for employees based on
their subgroups and working areas with conditions to
work and do activity in their own groups, not crossing
other groups.
3. Risk communication about COVID-19
4. For accommodation
4.1 For employees who stay in the factories,

® In a small bubble, putting employees
working in the same groups in the same
areas in a dormitory.

® Providing food and consumers products.

4.2 For employees who stay at home.

® Follow social distancing, mask wearing

and hand washing (D M H)

4.3 For employees who stay in a dormitory in the

community.

® Staying in their own bubbles.

® Engaging the D M H.

** Avoid socializing and gathering with other people**

5. For transportation

5.1 If the factories provide a bus,

® Arranging pick-up areas

® Screening before getting on the bus

® Engaging the D M H.

® Monitoring by assigned group leaders.

5.2 For employees using their own vehicle and

public transport, engaging the D M H.

6. For ATK testing, randomly select employees in small
bubbles using the criteria. For example, in factories
with 1,000 employees, examine ATK for 150
employees. After the test, separate the case from the

bubbles and the rest can still work.

Part Il
Bubble and Seal for Control
for Factories Experiencing COVID-19

Every factory is required to implement fundamental
measures as Bubble and Seal for Prevention.

“Low-level control” (COVID-19 prevalence < 10 per cent)

Implementation

1. Isolating infected employees to a hospital / home
isolation / community isolation

2. Examining suspected cases in a susceptible population
using ATK/RT-PCR tests. For positive tests, isolating to
hospitals.

3. Separating employees who are at high-risk of exposure
for factory quarantine, working in their bubbles and not
Crossing groups.

4. Managing the scheduling time for breaks and use of

common areas, such as canteens and resting areas.

“Moderate-level control” (COVID-19 prevalence > 10 per cent)
Implementation
1. As the implementation is for low-level control, the
factories need to prepare factory quarantine (FQ),
factory accommodation isolation (FAI) and transporta-
tion for employees.

“High-level control” (at least two out of three criteria
including COVID-19 prevalence > 10 per cent, cases among
more than 100 workers, and the factories continually found
cases in 14 days out of 28 days.)

Implementation

1. As the implementation is for moderate-level control,
factories need to provide FAI for infected employees, FQ
for suspected cases, hospitals and transportation.

2. Applying “seal route” for transportation to strict routes
from a dormitory to the factories and engage D M H of
employees while commuting.

3. Collaborating with stakeholders in assisting the factories
to control the outbreaks such as village health
volunteers, policemen and soldiers.

4. Providing a consulting system regarding mental issues.

5. Providing food and consumer products in the factories.

6.  Strictly enforce the rule of no socializing and gathering
among employees.

7. Subsidizing vaccines for all employees, particularly those

susceptible populations.

Notes:

DMHTTA means D = Distancing; M = Mask wearing; H = Handwashing; T = Temperature; T = Testing of COVID-19;
and A = Application ATK means A = Antigen; T = Test; K = Kit (rapid test kit for COVID-19 antigen detection)

Figure 1 Details of Part | and Part Il of the MBBSF, Including BBS for Prevention and Control
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Collaboration with stakeholders

The results for disseminating the MBBSF for
collaboration with stakeholders can be shown as
follows.

1) Distribute manuals, guidelines, and
infographics to around 5,000 factories throughout
Thailand.

2) Set up a conference to promote
measures under the title “Collaboration among
Stakeholders to Fight COVID-19” on September 3,
2021, through Facebook Live and YouTube
platforms. Eventually, more than 2,000 people
participated in this conference via the online
system, and more than 51,000 people accessed it
on YouTube.

3) Post media related to the measures, such
as the manual, roll-up, posters, VDO clips, and DDC
Chat Bot, as well as feedback from users via the
website of the DDC."”” Consequently, the factories
in Thailand and interested people accessed and
downloaded these documents 22,851 times. The
majority of access to media was posted 7,145 times
(31%), followed by the manual and roll up
7,030 times (30.9%) and 4,170 times (18.0%),
respectively. In addition, 335 factories accessed the
DDC Chatbot.

Regarding the implementation of the
coaching system, the teams set up regular meetings
once a month between August 2021 and April 2022,
with 9 meetings in total. The number of coaching
team members increased from 17 to 876.
Monitoring and Evaluation

The study revealed that about 2,861 factories
out of a total of 14,553 medium and large-sized
factories around Thailand applied the MBBSF in
their factories by integrating it into occupational
health and safety measures from October 2021 to
December 2022. Monitoring and evaluation were

conducted by the coaching teams, which followed

up and visited around 390 factories in Thailand,
both online and on-site. The obtained results
illustrated that factories also gave feedback and
reflections regarding the application of the measures
and issues found, as well as recommendations.
Most factories had a policy and set up a team to
control outbreaks. Some factories experiencing
COVID-19 outbreaks reported that this strategy
helped them investigate the cases and close
contacts efficiently. Most factories used media such
as the platforms of boards, posters, announcements,
and line groups in order to communicate with
employees. This was used to enhance knowledge
about COVID-19 prevention and control, as well as
to raise awareness among employees. Furthermore,
the factories revealed the advantages of using the
measure, such as small bubbles that helped them
to rapidly separate employees from the cases. This
also assisted them in more quickly detecting
close-contact employees. Using the guidelines for
an ATK test helped the factories to randomly
identify cases in the factories and control the
disease rapidly, resulting in a decline in prevalence
in their factories. In addition, it was found that the
best practice factories created innovative working
methods, i.e., using face scanning instead of writing
or touching the equipment for recording evidence
of entering and exiting work.

After monitoring and evaluation, a
lesson-learned meeting among the research team,
collaborating network, and stakeholders was
organised in Thailand in June 2022 to obtain the
opinions for developing the new measure and
driving the specific mechanisms for scaling up to
the national policy for controlling COVID-19 cases
by the new development measure.

DISCUSSION
The novel coronavirus has led to tremendous

adverse outcomes, not only in health but also in
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social and economic areas.>'®!! At the beginning of
the outbreaks, countries worldwide created
effective policies and regulations as well as
measures to mitigate problems, which mainly
involved locking down the country, travel restrictions,
and the closure of schools, universities, and
non-essential businesses, as well as promoting mask
wearing, handwashing, and social distancing.****
Thailand also faced COVID-19 issues all over the
country, particularly in the factory setting, which
produces a majority of revenue for the country.'
This study applied information from the literature
reviews and the concept of early control and
economic recovery to establish the MBBSF. In a
crisis, countries should create measures or regulations
that are relevant to their situations. In this study,
the MBBSF was developed to be an innovative
measure that is practical and durable and can be
applied to factories throughout Thailand, both
factories experiencing COVID-19 and factories with
no COVID-19. Consequently, factories can select
appropriate measures to prevent or control
outbreaks in their factories.

Using small bubbles to limit the outbreak
areas is an effective strategy to overcome the issues.
In this study, the factories reported that they
applied small bubbles by putting employees in
groups and mandating them to work and do
activities in their groups that help them detect
cases and close contact with people faster. When
an outbreak occurs, the rest of the members and
employees in other groups can still work routinely,
and the factories can still operate as usual. This
also helps prevent the loss of revenue for the
factories. Moreover, the factories asserted that this
assisted them in identifying cases rapidly and
controlling outbreaks efficiently. Interestingly, the
MBBSF concepts were similar to the National
Basketball Association (NBA) bubble regulations by

testing the players before entering games, isolating

the basketball teams before games, having no
travel restrictions between the teams, and putting
the teams in separate zones.”” These precautions
helped reduce the transmission of the disease.

Besides creating small bubbles in this study,
the authors applied fundamental measures such
as screening before entering the factories,
implementing mask wearing, handwashing, social
distancing, temperature checking, improving the
working conditions in the factory for disease control,
providing vaccines, accommodation and transportation,
detecting cases using ATK or RT-PCR tests, and
supporting hospital fields, factory isolation, and
quarantine, as shown in Figure 1. These are crucial
components in the MBBSF. In addition, collaborating
with the coaching team and related stakeholders
is key to the success of this study. Once the
factories understand the MBBSF, they will be able
to apply it to their factories.

Based on the most recent pandemic, this
was the first study to control COVID-19 in factories
in Thailand. Therefore, the situations that impacted
the study time limitations to establish the MBBSF,
not having permission to visit the factories, having
online training causing misunderstandings
sometimes, limitations of budget allocation, and a
lack of public health workers to conduct onsite
visits in the factories. However, the study has a
number of strengths. This measure is a national
policy. Therefore, the MOPH could collaborate with
other stakeholders, particularly the Ministry of
Industry and the Ministry of Labour, to disseminate
the measure and closely monitor the factories.
Presently, the MBBSF is the national measure by
government policy.

To mitigate COVID-19 issues, a comprehensive
MBBSF helped to control the pandemic in factories,
which was practical, flexible, and could be
developed into an innovative measure applied to

factories. Moreover, these measures may be
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applicable to emerging infections for workers’
occupational health. The announcement of the
best practice factories used to be the incentive
method to sustainably process the MBBSF. The
three important mechanisms were knowledge
dissemination, high-potential coaching teams, and
monitoring and evaluation of the implemented
factories. Therefore, the lessons learned and
quality evaluation should be included in future
studies to update the new measure and

accommodate the changing period.
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