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Abstract:

Keywords:

Factors Associated with Electronic Cigarette Smoking Behaviors of Adolescents in Uttaradit Province,

Thailand

Pongsak Onmoy, Dr.P.H.; Atittaya Buarueang, B.P.H.; Chanuta Paponngam B.P.H. ; Tirada Janrun-
grueang B.P.H.; Naruemon lao- noi B.P.H.; Amphawan Boonrawd B.P.H.

Faculty of Science and Technology, Uttaradit Rajabhat University, Thailand

Journal of Health Science 2022;31(Suppl 2):S197-S205.

This cross-sectional study aimed to explore factors related with electronic cigarette smoking
behaviors of adolescents at Uttaradit province. Simple random sampling technique was used with 385
vocational institution and university students. Data were collected by questionnaires, and were
analyzed by using descriptive statistics; percentage, mean, standard deviation, and inferential statis—
tics through binary logistic regression analysis. The research found that the adolescents who used elec-
tronic cigarette was 72.219%. The average age of their first time to used electronic cigarette was 18.28
years old. The factors influencing adolescents used electronic cigarette was statistically significant at 0.05
level were gender (ORAdt=2.21,95%CI1:1.32-4.55), living arrangement (ORadj=2.46, 95%CI=1.22-
4.95), family member used electronic cigarette (ORadj=11.21, 95%CI=4.88-25.71), peer used electronic
cigarette (ORadj=10.48, 95%CI=5.96-19.46),had seen electronic cigarette advertising and media
exposure (ORadj=3.22, 95% CI=1.85-5.60), positive attitudes toward electronic cigarette (ORadj=
3.37, 95%CI=1.54-7.35). These six factors could explain the variation of electronic cigarette among
adolescents at a percentage of 35.80 (pseudo R*=0.358). The results of this research suggested
that government agencies should development of measures or programs to enhance the

knowledge; and implement activities to change adolescent attitudes towards electronic cigarette.

electronic cigarette; smoking behaviors; adolescent
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Abstract: A Survey of Light Filth in Grounded Pepper Commercially Available in Bangkok Metropolitan Region

Kuntong Pednog, M.Sc. (Fishery Product); Kokeiat Sarttarin, B.Sc. (Microbiology); Kanogwan
Toonsakool, M.Sc. (Agro-Industrial Product Development)

Bureau of Quality and Safety of Food, Department of Medical Sciences, Ministry of Public Health,
Thailand

Journal of Health Science 2022;31(Suppl 2):5206-S213.

Ground pepper is an important economic spice that Thailand produces for domestic consumption
and exports, bringing income to the country. The top importing countries of ground pepper is the United
States strict in light filth, including insects, insect fragments, human hairs, rat hairs, cat/dog hairs and
feathers which is not acceptable or detestable. Therefore, the researcher analyzed the quality of ground
pepper commercially available in Bangkok Metropolitan Region. There were 104 samples of ground
pepper divided into samples of white pepper and black ground pepper, 91 and 13 samples, respectively.
Using microscopic examination, in accordance with Defect Action Levels of U.S. FDA, insect fragments
of greater than or equal to 475 pieces were found in 12 samples (13.19%) of white ground pepper and
6 samples (46.15%) of black ground pepper. Additionally, rat hairs of greater than or equal to 2 piec-
es were detected in 14 samples (15.38%) of white ground pepper and 7 samples (53.849%) of black
ground pepper. Our study indicated that manufacturers should improve their production process. Quality
control of raw materials, cleanliness of production areas and insects and animals control systems should

be highly effective for manufacturing ground pepper with good quality.

Keywords: light filth; insect fragments; rat hairs; ground pepper
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Abstract: Evaluation of Smoke Free and Zero Waste Beach Policy in the Eastern Region, Thailand

Kesarin Kornoungklang, M.P.H. (Public Health Administration); Supaporn Putharat, M.P.A. (Public
Policy); Daranee Junjaroenwongsa, M.Sc.; Sutthiporn Boothong, LL.B.

Office of Disease Prevention and Control, Region 6 Chonburi, Thailand

Journal of Health Science 2022;31(Suppl 2):5214-S226.

The purpose of this evaluation research aimed to study the process and the performance of smoke-
free and zero-waste beach policy in Eastern Thailand. This case study was conducted in declared areas
which are 4 pilot beaches in the Eastern. Observation and interview forms were used to collect data. The
key informants were 17 people involving in the policy implementation at the local level. Content anal-
ysis was used to analyze data. The quantitative data were collected by using a questionnaire from 261
random tourist samples. The statistics used for analyzing the collected data were mean percentage and
standard deviation. The study found that: (1) the 4 areas could be summarized into 3 types of operation:
good practice area (type 1), developing area (type 2), and basic area (type 3). For the type 1, local
administrative organization’s administrators who concerned about the smoke-free and zero-waste beach
policy had set operational goals, monitoring and orders for continuous operation. There was an important
network consisting of academic mentors, detection and enforcement network, civil society network, and
beach shops. These networks played a key role in the surveillance and public relations to alerts people
in the area. There were social measures, funding mobilization from the public and private sectors, and
many public relations channels. There were adequate non-smoking venue arrangements as well as the
arrangment of smoking places in line with the tobacco control law. (2) In terms of the outcomes, there
were no cigarette butts and no offenders found around the beach for type 1. Smokers were found only
in the smoking areas. For type 2 and type3, offenders were found. In terms of results, there was a very
high level of perceptions and attitudes towards policy in the type 1 area. For the type 2 area, there was a
medium level of perception, a low level of attitude towards policy, and a low level of offense experience.
In type 3, there was a low level of perception, a medium level of attitude towards policy, and a medium
level of offense experience. The key success factors in areas with the good practice were the commitment
of the leaders and participation of community networks, shops, establishments, and the government. There
are two suggestions for operations. First, the leaders should endorse the policy. Second, related agencies
provide support and help to develop capacity of personnel to be able to carry out and enforce laws con-

tinuously.

Keywords: evaluation; smoke free and zero waste beach policy; Eastern of Thailand
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Abstract: Retrospective Study of the Health Services’ Surge Capacity in the COVID-19 Pandemic Situation in
Health Regions

Suwimon Panawatanakul, PhD*; Nantarat Sriwachirangkoon, M.N.S., M.Sc.**;

Apinya Pianpijarn, M.P.A.*

* Faculty of Nursing, Rajamangala University of Technology Thanyaburi; ** Nursing Division, Ministry
of Public Health, Thailand

Journal of Health Science 2022;31(Suppl 2):S227-5233.

The covid-19 epidemic has caused a crisis in the public and private healthcare sectors in the
healthcare system. It is also unpredictable when the outbreak will end. This research aimed to extract
lessons from medical surge capacity in the situation of the COVID-19 epidemic using the conceptual
framework of surge capacity, 4’S recommended by the US Centers for Disease Control and Prevention
(CDC), the Space, Staff, Supply, and System were assessed in three phases: the preparation phase, the
pandemic phase, and the post-pandemic phase. The findings were utilized to develop a policy proposal for
the medical surge capacity in the outbreak situation. This study was conducted as a qualitative research by
interviewing 14 critical informants recruited from purposive sampling among main hospitals in the health
regions 2, 5 and 12. The structured interview was performed for data collection using the process of ex-
tracting lessons. The data were analyzed by content analysis and interpretation. The results showed that the
hospitals of the three health regions used 4°S surge capacity in each operations phase: (1) in the prepa-
ration phase, the hospitals had activated the provincial Public Health Emergency Response Center (EOC)
system and applied the existing disaster plans. Unnecessary services were reduced and prepared to reserve
equipment and medical supplies; (2) the hospitals modified the existing space for infected patients, pre-
pared cohort wards, organized shifts, and teams, prepared for personnel quarantine, personnel training,
procurement, storage, equipment distribution, coordination, administration, and knowledge management
of the emerging disease; and (3) the hospitals prepared and took steps to return to the post-pandemic
phase. Preparations were made to accommodate non-COVID patients who were postponed or who were
discharged early due to the epidemic, including a backup plan and a business continuation plan; continuing

the networking with the private sector, and improving technology and the information systems.

Keywords: COVID-19 pandemic; surge capacity; policy proposal; health regions
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Abstract This research studied the role of the Thai government in addressing a public health emergency using prevention
and control measures for COVID-19, and provided an analysis of the results of using these measures. The
methods include: (1) recording and monitoring the number of COVID-19 confirmed cases, recovered cases,
and fatalities in Thailand from 1 January 2020, to 2 April 2021, from data obtained from the Center for
COVID-19 Situation Administration (CCSA); (2) study on prevention and control measures for COVID-19
as set out in the regulations No.1 to No.18; and (3) comparison of the first and second waves of COVID-19
pandemic response. The results found that Thailand started to apply the outbreak response measures early.
During the first wave of the COVID-19 pandemic response, Thailand implemented strict lockdown measures,
which were ordered to become effective in all areas of the country. With appropriate approaches to the situa-
tion, Thailand could control the COVID-19 pandemic effectively at the first wave response. Cumulative
confirmed cases in the first wave of the COVID-19 pandemic were less than that of the second wave. During
the second wave, Thailand put focus on the balance between disease control and economic recovery, which
highlighted the use of COVID-19 zoning areas together with integrated control measures. In addition, the Thai
Government began to distribute vaccines to the public. The total number of deaths was less than in the first
wave; and there were more recovered cases. In summary, Thailand’s response to the COVID-19 pandemic
using specific prevention and control measures for COVID-19 was appropriate for the situation in each period.
Thailand could reduce and control new confirmed cases per day in the first wave, and could reduce death cases

and increase total recovered cases in the second wave.

Keywords: COVID-19; COVID-19 Response; prevention and control measures; infectious disease control; Thailand
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Introduction

Coronavirus disease 2019 (COVID-19) is an
emerging infectious disease (EID) that swiftly led to
worldwide public health crises.’”” The COVID-19
pandemic has been severely affecting human health
and the global economy.(z) Confirmed cases have
continued to rise exponentially across the world. The
number of cumulative COVID-19 confirmed cases
has dramatically increased at the national, regional,
and global levels.

An epidemic is considered as a kind of “biologi-
cal related disasters”.® It is a sudden emergency event
that seriously disrupts health, society, and economy.
The four phases of “emergency management cycle”,
“the comprehensive emergency management
approach”, or “disaster management cycle”, includes
measures of mitigation, preparedness, response, and
recovery.(“*ﬁ) Produced by the WHO, “a framework
for global outbreak alert and response” focuses on how
to alert and respond to emerging outbreaks.'” The
“response” part is a phase that occurs immediately
after the disaster, which focuses on how to respond
after the disaster has already occurred. It has a
particularly important role that focuses attention on
addressing the immediate threats to people, property,
businesses, and organizations.(S)

An outbreak of COVID-19 is a national concern
that requires immediate intervention and control, with
efforts needed to save lives and prevent further
damage to the economy. It starts with the systematic
and efficient management of “Good Governance” with
a clear direction toward achieving the goal.®
“Digital government” is a strategic tool for public

management to effectively provide services between

government and the public, using “information and
communication technologies (ICT)”, disclosure of
information from government organizations to the
public, of which people can access government infor-
mation through any platform or device anytime and
anywhere, to build engagement of all sectors.”® “Good
governance” with using “digital government” and
“information and communication technologies” (ICT)
is a tool for COVID-19 pandemic response, to
deliver public services. "

The Ministry of Public Health of Thailand reported
the first case of COVID-19 on 13 January 2020."%
It spread to many areas after this initial detection. In
January 2020, Bangkok (Thailand) was ranked the most
at-risk city for the global spread of COVID-19."?
This was due to the estimated mean of basic repro-
ductive rate, or RO, for COVID-19 is being largely
consistent within a range of 2 to 4.9 Note that
SARS-CoV-2 is the virus that causes COVID-19 to
spread rapidly.(”) The impacts of COVID-19
preventive measures bear a great significance on health,
society, and the economy. The decision-making
process of emergency management at every step is a
critical component in COVID-19 response and
recovery. The effective measures that support
economic recovery are a current challenge for the
government.

To study on how Thailand respond to the COVID-19
pandemic in the first and second waves with using
prevention and control measures for COVID-19, this
study compared the first and second waves of the
COVID-19 pandemic response and summarizes the
prevention and control measures for COVID-19

deployed by the government during that time. The
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experiences on COVID-19 response in Thailand could
be an example for combating any further wave of

COVID-19 infections that may arise in the future.

Methods

Data Collection

This research observed the COVID-19 pandemic
in Thailand from 1 January 2020 to 2 April 2021;
and studied the response focusing on prevention and
control measures as set out in the regulations No.1 to
No.18 issued under Section 9 of the Emergency
Decree on Public Administration in Emergency
Situations B.E. 2548 (2005)."*'® Data on the
number of daily COVID-19 cases were obtained from
the Center for COVID-19 Situation Administration
(CCSA), and aggregated data from some official
government websites publicly available.

Statistical Analysis

This research began with collecting the daily data
on COVID-19 cases which included the numbers of
confirmed cases, cumulative confirmed cases, new
deaths, total deaths, new recovered cases, and total

recovered cases. Secondly, it also compared the

cumulative confirmed cases, total deaths, and total
recovered cases of the first and second waves of the
COVID-19 pandemic in Thailand. The results were

analyzed using Minitab statistical software.

Results

At the beginning of the COVID-19 epidemic,
Thailand announced Emergency Decree, which
implemented lockdown measures, effective to all
areas in the country (Table 1). In responding to the
second wave of the COVID-19 outbreak, Thailand
highlighted the use of COVID-19 zoning areas, with
integrated control measures, and used easing of
restrictions mixed with soft lockdown, so as to prevent
and control the disease.

To compare the proportion of cumulative confirmed
cases, death cases, and recovered cases of first and
second waves of the COVID-19 pandemic, this re-
search used the total number of resident Thai citizen
population, international tourist arrivals to Thailand,
and the number of foreign workers as the total popu-
lation of Thailand (Table 2). The data were obtained

from Thailand Board of Investment, Ministry of Tour-

Table 1 Comparison of the major COVID-19 response measures between the first and second waves of the COVID-19

pandemic in Thailand

Time Regulations The major COVID-19 response measures or the implementations Effect from
The first No.1 1. Prohibition of entry into risk areas 26 March 2020
wave 2. Closure of places that are risk—prone to the transmission of the disease
3. Closure of point of entry into the Kingdom
4. Prohibition of the hoarding of goods
5. Prohibition of the assembly of persons
6. Presentation of news
7. Preparedness measures
8. Measures to be followed by certain categories of people
9. Measures concerning the departure from the Kingdom
S236 Journal of Health Science 2022 Vol. 31 Supplement 2
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Table 1 Comparison of the major COVID-19 response measures between the first and second waves of the COVID-19
pandemic in Thailand (Cont.)

Time Regulations The major COVID-19 response measures or the implementations Effect from
The first No.1  10. Measures to maintain public order 26 March 2020
wave 11. Disease prevention measures

12. Policy to keep places opened
13. Cross-provincial travel advice
14. Advice on the organization of other activities
15. Penalties
16. Enforcement
No.2 1. A nationwide Curfew of 22.00-4.00 hrs 3 April 2020
2. Following the stricter conditions or orders in some areas

3. Providing isolated places

No.3 Exceptions to curfew 10 April 2020
No.4 Declaration of emergency to be extended 1 May 2020
No.5 1. Declaration of a nationwide curfew of 23.00-4.00 hrs and exception to curfew 3 May 2020

in Regulation No.3 to be extended
2. Prohibition or limitation on conducting or carrying out certain activities under
the emergency decree and other relevant laws
3. Limitation of religious activities
4. Recommendation to refrain from cross-provincial travels
No.6 1. Relaxation of prohibitions or limitations on conducting or carrying out certain 3 May 2020
activities
2. The duty and responsibility of the owners or managers of all types of places under
Regulation No.6 (maintaining the cleanliness of places, containers, and equipment
used, and implementing disease prevention measures)
No.7 1. Declaration of a nationwide curfew of 23.00-4.00 hrs and exception to CURFEW 17 May 2020
in Regulation No.3 to be extended
Relaxation of the prohibition of using buildings in schools or educational institutions
Relaxation of prohibitions or limitations on conducting or carrying out certain activities

Implementation of disease prevention measures and setting up of orderly arrangements

O~ W N

The orders of the governor of Bangkok and provincial governors (closing bullfighting

arenas, fish fighting arenas, or other competition venues similarly)

No.8 Implementation of the election in Lampang 29 May 2020
No.9 1. Declaration of a nationwide curfew of 23.00-3.00 hrs and exception to CURFEW 1 June 2020
in Regulation No.3 to be extended

Relaxation of the prohibition of using buildings in schools or educational institutions

Relaxation of prohibitions or limitations on conducting or carrying out certain activities

Implementation of Disease Prevention Measures and Setting up of Orderly Arrangements

o s~ W N

Relaxation of cross-provincial travels

No.10 Declaration to lift night curfew and declaration of emergency to be extended 15 June 2020
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Table 1 Comparison of the major COVID-19 response measures between the first and second waves of the COVID-19

pandemic in Thailand (Cont.)

Time  Regulations

The major COVID-19 response measures or the implementations Effect from

No.11
No.12
No.13

No.14

The second No.15

wave

No.16

No.17

No.18

— N = s w N =

=N O O

Ho& W N~ OO WD H OO W N

Declaration of more easing COVID-19 restrictions 1 July 2020
Declaration of more easing COVID-19 restrictions 1 July 2020
The organization of group activities 1 August 2020
Additional opening for the operation of places and activities

Additional determination of travelers entering into the Kingdom

Implementation of disease prevention measures

Opening for the operation of places, businesses, and activities 1 September 2020
Implementation of disease prevention measures

Prohibition of use or entry into areas that are risk—prone to the transmission of 25 December 2020
the disease

Closure of places that are risk—prone to the transmission of the disease

Prohibition of the assembly of persons

Measures for the travel and movement of foreign workers

The implementation and enforcement of disease prevention measures

Coordination

Prohibition of use of buildings or places that are risk-prone to the spread of the disease 4 January 2021
Prohibition to conduct activities that are risk—prone to the spread of the disease

Closure of premises that are risk—prone to the spread of the disease

Conditions for the opening for operation

Appropriate measures according to the situation in each area

Screening measures for cross—provincial travel

Intensifying the enforcement of disease prevention measures 7 January 202
Elevating the maximum COVID-19 control zone

Suppressing and punishing

Punishment

Designation of COVID-19 zoning areas: (1) maximum and strict COVID-19 1 February 202
control zone; (2) maximum COVID-19 control zone; (3) COVID-19 control

zone, COVID-19 high surveillance zone, and COVID-19 surveillance zone

. The use of buildings of schools and educational institutions

. Integrated control measures necessary for the maximum and strict COVID-19

control zone, the maximum COVID-19 control zone, the COVID-19 control zone,
the COVID-19 high surveillance zone, and the COVID-19 surveillance zone
Strict control of places or activities risk-prone to cluster infection of the disease
Measures for the travel and movement of foreign workers

Measures appropriate to the situation in each area

Implementation of disease prevention measures
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Table 2 Comparison of characteristics between the first and second waves of the COVID-19 pandemic.

First wave (cases) Second wave (cases)

Time period of COVID-19 Pandemic 15 March — 19 December 2020 20 December 2020 — 2 April 2021
Population in Thailand (n)

- Thailand population 66,186,727 66,186,727

- International Tourist Arrivals to Thailand 830,251 35,257

- Foreign workers 2,612,328 2,289,902

- Total 69,529,306 68,511,886
Cumulative confirmed cases 4,249 24,616

Total deaths 59 34

Total recovered cases 3,989 23,582

Remark: This study used the same number of Thailand population in both the first and the second waves due to unavail-

ability of the 2021 data which were not released until the end of the year 2021.

Table 3 Comparison of test and CI for two proportions of cumulative confirmed cases, total deaths, and total recovered

cases
Test Results

1. Cumulative confirmed cases 1. Sample p
- Sample 1 (X = 4249, N = 69529306) 0.000061
- Sample 2 (X = 24616, N = 68511886) 0.000359
2. Estimate for difference -0.000298
3. 95%ClI for difference (-0.000303, -0.000293)
4.7 -120.52
5. p-value <0.001

2. Total deaths 1. Sample p
- Sample 1 (X = 59, N = 4249) 0.013886
- Sample 2 (X = 34, N = 24616) 0.001381
2. Estimate for difference 0.012504
3. 95%ClI for difference (0.008955, 0.016053)
4.7 13.28
5. p-value <0.001

3. Total recovered cases 1. Sample p
- Sample 1 (X = 3989, N = 4249) 0.938809
- Sample 2 (X = 23582, N = 24616) 0.957995
2. Estimate for difference -0.019186
3. 95%ClI for difference (-0.026816, -0.011556)
4.7 -5.58
5. p-value <0.001
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ism, and Department of Employment.m*“) Results of
the comparison between the first and second waves of
COVID-19 pandemic response in Thailand are shown
in Table 3.

The results of the comparison between the national
response to the first and the second waves were as
follow:

1) The cumulative confirmed cases:

The proportion of confirmed cases in the first wave
of the COVID-19 pandemic was lower than that of
the second wave (p<0.05).

2) The total deaths:

The proportion of total deaths in the first wave of
the COVID-19 pandemic was higher than that of the
second wave (p<0.05).

3) The total recovered cases:

The proportion of total recovered cases in the first
wave of the COVID-19 pandemic was lower than that

of the second wave (p<0.05).

Discussion

The first wave of the COVID-19 pandemic in
Thailand started in Mid-March. Daily rates of infec-
tion were very high from mid-March to early April,
prior to that cumulative confirmed cases remain con-
stant (Figure 1). The cumulative confirmed cases
sharply soared again as of 20 December 2020. This
period counted as the second wave of COVID-19
spreading through Thailand.

On 15 March 2020, the spread of infection was
majorly detected in three major provinces where
tourists most visited, including Bangkok, Chiang Mai,
and Phuket.®® In just a few weeks, the virus had
spread to several provinces in Thailand. This period
counted as the first wave of the COVID-19 pandemic
in Thailand. Thailand implemented strict lockdown
measures for the first wave of COVID-19 response,
which was ordered to become effective in all areas of
the country. There was a rapid response with very stern

measures set in place by the Thai government which

Figure 1 The timeline of the major COVID-19 response in Thailand
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severely restricted the movement of people. However,
these swift, albeit somewhat draconian measures,
ensured that Thailand was able to control the number
of infected cases by early May, without there even
being any vaccine available at that time. After follow-
ing the declaration of the state of emergency, the
number of new daily cases of COVID-19 showed an
evident decline. From early May, the situation had
been effectively controlled. The figure remained con-
stant, and Thailand provided easing restrictions after
the pace of new confirmed cases per day had become
stable. On July 28th, 2020, Thailand ranked first
among the countries with the highest COVID-19
recovery index.®” Thailand is considered to be a
country that had made remarkable progress in curtailing
the spread of the COVID-19 pandemic at that time.
(38)

The second wave of the COVID-19 outbreak in
Thailand began at the central shrimp market in
Mahachai fishing hub, Samut Sakhon. The number of
laboratory-confirmed cases jumped to 576 by 20
December 2020.°% At the COVID-19 second wave
response, Thailand chose to focus on how to balance
disease control and economic recovery. The measures
went back to being stricter again as announced in
Regulation No.15 to No. 18, which highlighted the
use of COVID-19 zoning areas, with integrated con-
trol measures. Especially, Regulation No.18, There
were five levels of zoning areas included: (1) maxi-
mum and strict COVID-19 control zones; (2)
maximum COVID-19 control zones; (3) COVID-19
control zones; (4) COVID-19 high surveillance
zones; (5) COVID-19 surveillance zones. Each of
the areas was assessed and classified as different zones

used for different measures. When the situation in the

areas eased up or became more dangerous, the areas
were assessed and classified again, leading to a change
in the zone rules. On 7 January 2021, the Government
encouraged the public to install and use the “Mor
Chana” and “Thai Chana” applications as announced
in Regulation No. 17 to receive updated information,
behavioral recommendations, or warnings. Although
the cumulative confirmed cases in the second wave of
the COVID-19 pandemic was dramatically increase,
Thailand could reduce total deaths and increase the
number of recovered cases. For a long-term solution,
the Thai government put focus on giving vaccines to
the public by the end of 2021, so as to stop any
increase in infections.“”

The results from the second wave response shows
Thailand could combat with COVID-19 pandemic
with no strict lockdown to all areas of the country. To
prevent any further wave of COVID-19 infections
that might arise in the future, CCSA still continued on
disease surveillance. CCSA also recommended people
to adjust to the New Normal lifestyle, which followed
the prevention and control measures for COVID-19
sternly, such as wearing a hygienic mask, washing
hands, staying at home, working from home, avoiding
travel and keeping social distancing.

Thailand responded to the new disease early. The
government announced a state of emergency, which
implemented the preventive measures from Regulation
No.1 to No.18. There were strict measures put into
place in crisis events, and there was the easing of
restrictions in other events. With effective public health
management and good governance using digital
government and information and communication tech-
nologies (ICT), Thailand effectively controlled the

infectious disease at the first and second waves with
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different paths.

The results showed that:

1. The cumulative confirmed cases in the first wave
of the COVID-19 pandemic were less than that of the
second wave.

2. The total deaths in the second wave of the
COVID-19 pandemic were less than that of the first
wave.

3. The total recovered cases in the second wave
of the COVID-19 pandemic were higher than that of

the first wave.

Conclusions

During the first wave of the COVID-19 pandem-
ic, Thailand implemented strict lockdown measures
which were ordered to become effective in all areas
of the country. After following the declaration of the
state of emergency, the number of new daily cases
showed an evident decline without COVID-19 vaccine
available at that time.

In the second wave response, Thailand chose to
focus on how to balance disease control and econom-
ic recovery, which highlighted the use of COVID-19
zoning areas, with integrated control measures. Strict
lockdown measures were implemented in some
provinces or areas. Moreover, Thailand began to
distribute vaccines in February 2021. The result
showed that the cumulative confirmed cases in the
second wave of the COVID-19 pandemic jumped
steeply. The cumulative confirmed cases in the second
wave of the COVID-19 pandemic were higher than
the first wave of the COVID-19 pandemic, but the
total deaths were less than the first wave, and the
total recovered cases were higher than the first wave.

The success of Thailand in combating the

COVID-19 pandemic was attributed to the public
health management, alongside cooperation from
government agencies, and all people of Thailand that
were cooperative. Thailand’s response to the COVID-19
pandemic using specific preventive measures was
appropriate for the situation in each period. Thailand
could reduce and control new confirmed cases per day
in the first wave, and could reduce death cases and

increase total recovered cases in the second wave.
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Abstract: Factors Associated with Preventive Behaviors Against COVID-19 SAR-COV-2 among the Adult Popu-
lation: a Case Study of Chom Thong District, Bangkok Metropolitan

Piyanan Ruankham, B.S. (Public Health)*; Sukhontha Kongsin, Ph.D. (Health Economics and Policy
Analysis) **; Sukhum Jiamton, M.D., Ph.D. (Clinical Research) ***; Youwanuch Sattayasomboon, Ph.D.
(Community Medicine) **; Penpaktr Uthis, Ph.D. (Nursing)****

*Master of Science (Major in Public Health Administration), Faculty of Public Health and Graduate Fac-
ulty, Mahidol University, **Department of Public Health Administration, Faculty of Public Health, Mahi-
dol University; ***Department of Dermatology, Faculty of Medicine Siriraj Hospital, Mahidol University,
****Faculty of Nursing, Chulalongkorn University, Thailand

Journal of Health Science 2022;31(Suppl 2):S247-5259.

This cross—-sectional analytical study aimed to evaluate the preventive behaviors of COVID-19
and factors associated with preventive behaviors of COVID-19 among 274 participants aged 20-59
years, living in Chom Thong district, Bangkok Metropolitan. PRECEDE-PROCEED model was applied
to develop the conceptual framework and multistage sampling technique was employed. The data were
collected using self-administered questionnaires and analyzed using descriptive statistics and Chi-squared
test. The results showed that 88.45% of participants exhibited preventive behaviors of COVID-19
at good level (mean=12.8, S.D.=2.9). About half of participants reported that they did not cover
their mouse or nose when coughing or sneezing and 23.7% reported possible exposure to contaminated
fluid by touching their face and mouth, rubbing their eyes and picking their nose. The five factors found
significantly associated with preventive behaviors of COVID-19 infections among adults in Chom
Thong district (p<0.05) which were sex, marital status, knowledge of COVID-19, enabling factors, and
reinforcing factors. The results could be applied in strategic planning and resource allocation to
promote access to resources, health services, information about COVID-19 prevention, and engagement
of community leaders in COVID-19 prevention efforts, which enabling long-lasting preventive behaviors

among community members within the New Normal framework.

Keywords: preventive behaviors; COVID-19; PRECEDE-PROCEED model
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Abstract: Prevalence and Risk Factors of ST-Elevation Myocardial Infarction (STEMI) among the Elderly in

Yasothon Province, Thailand

Thanom Namwong (Dr.P.H.); Narisara Arrirak (M.P.H.)

Yasothon Provincial Health Office, Thailand

Journal of Health Science 2022;31(Suppl 2):S260-S268.

This cross-sectional study aimed to examine the prevalence and identify factors associated with
STEMI in the elderly. The samples were all elderly people aged 60 years and over in Muang Yasothon
District. Data were collected by verbal screening and analyzed by descriptive statistical and unconditional
multiple logistic regression. Among the population of 20,994, 18,818 persons (89.6%) were screened.
The prevalence of STEMI was found to be 3.0%, 2.8% for male and 3.1% for female. The stroke
prevalence increased with age. Four factors associated with STEMI were age [60-69 years, reference
group (70-79 year, ORadj 1.4, 95%CI 1.2 to. 1.7; 80 year and upper, ORadj 1.7, 95%CI 1.3 to 2.2)],
drinking alcohol (ORZ{dj 1.4, 95%CI 1.1 to 1.7), hypertension (ORadj 1.9, 95%CI 1.6 to 2.2) and hy-
perlipidemia (ORadj 3.0, 95%CI 2.8 to 3.7). The STEMI prevalence increased with age, which related to
the increase of aging population. However, four risk factors of STEMI were consistent with other studies.

Healthcare workers can use these findings to improve the design of health care for the elderly.

Keywords: elderly, STEMI; prevalence
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Abstract:

Keywords:

Effectiveness of Breast Massage on Milk Ejection of Postpartum Mothers

Matchima Treenuchakorn, B.ATM. (Applied Thai Traditional Medicine*; Rattazart Denchai, M.Sc.
(Medicinal Plants and Natural Products)**; Buakarn Kayaphard, M.D.*; Suwanan Pongkeaw, B.TM.
(Thai Traditional Medicie)*; Khemkanya Anan, M.P.H. (Primary Care System Development)**

* Subdivision of Thai Traditional and Alternative Medicine of Khonkaen Hospital, Khonkaen Province; **

Faculty of Allied Health Sciences of Nakhonratchasima college, Nakhon Ratchasima Province, Thailand
Journal of Health Science 2022;31(Suppl 2):S269-S279.

This quasi-experimental study aimed to test the effect of breast massage on milk ejection of
postpartum mothers in 36 hours by Thai traditional massage. The samples consisted of 40 of postpartum
mothers were recruited and divided into the control group and the experimental group. The control group
received health education program for postpartum mothers and standard care, while the experimental
group receive Thai Breast massage program 30 minutes by doctor applying Thai traditional medicine.
Using compare milk ejection scores of pretest—posttests and compared group design. The research in-
strument consisted of (1) the experimental group instrument consisted of health education plan and Thai
Breast massage program, and (2) the control group instrument consisted of health education plan. The
tools were approved by three experts, yielding a content validity index of 0.80. The reliability of the milk
ejection assessment form was examined using interrater of reliability, yielding a value of 0.90. Data were
analyzed for percentage, mean, standard deviation, independent T-test and Mann-Whitney U test. The
results showed that pretest—posttest mean score of the milk ejection in the experimental group was 0.9 and
2.65, respectively (p>0.05). The score of the experimental group were higher than those of the control
group, 2,65 compared to 1.25, respectively (p<0.05). The results showed that breast massage for milk
ejection of postpartum mothers in 36 hours by Thai traditional massage increased milk ejection. Thus,
the program should be used to solve insufficient milk in postpartum mothers and promote breastfeeding

among postpartum mothers.

breast massage; milk ejection; postpartum mothers
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Abstract: Effect of an Enhancement Program on the NCDs related Health Psychological Capital of Undergraduate
Students

Vitanya Vanno, Ph.D. (Educational Research Methodology )
Program of Psychology, Faculty of Humanities, Srinakharinwirot University, Thailand
Journal of Health Science 2022;31(Suppl 2):S280-5S291.

Non-communicable diseases or NCDs are major health problem in Thailand. Thai population with
NCDs are constantly increasing. Enhancing the personal psychological capital to prevent and decrease
the risk of NCDs is necessary. The purposes of this research was to evaluate the effectiveness of NCDs-
Health PsyCap Enhancement Program. The participants were 44 senior students of Psychology Program,
Faculty of Humanities, Srinakharinwirot University. The participants were recruited based on voluntary
basis and were assigned to the experimental group (n=22) and the control group (n=22) by simple ran-
dom sampling. The instruments were the NCDs-Health PsyCap Enhancement Program and the NCDs-
Health PsyCap Scale. The pretest—posttest control group design was used to evaluate the effectiveness of
the NCDs-Health PsyCap Enhancement Program. The data were analyzed by using independent sam-
ples t-test. Findings revealed that the program participants’ overall NCDs-Health PsyCap (t=2.668,
p<0.05), and the components of self-efficacy, hope, and resilience of NCDs-Health PsyCap (t=2.275,
t=2.054, and t=1.812, respectively, p<0.05 in all cases) could be enhanced through the NCDs-Health
PsyCap Enhancement Program. However, the scores of difference in pretest and posttest for the compo-
nent of optimism of NCDs-Health PsyCap of the experimental group was not significantly higher than
those in the control group (t=0.0307, p>0.05).

Keywords: health PsyCap; non-communicable diseases (NCDs); enhancement program; undergraduate students
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UNAALa Musculoskeletal disorders are major problems in health systems worldwide which are the causes of dis-

abilities. Taxi driver is considered a profession with high musculoskeletal disorders. The aim of the study was
to evaluate the relationship between health belief model and health promotion behaviors for musculoskeletal
disorders prevention among red car taxi drivers in Chiang Mai. Data were collected from 219 red car taxi
drivers in Chiang Mai, by using a questionnaire developed and adapted from previous studies, consisting of
personal data, health information, health belief model of musculoskeletal disorders questionnaire, and level of
health promotion behaviors for musculoskeletal disorders prevention questionnaire. The collected data were
analyzed using descriptive statistic, the relationship of the interested parameters was indicated by using spear-
man rank correlation coefficient, and multiple regression analysis. There was a low positive correlation be-
tween the overall health perception and health promotion behaviors (r=0.40, p<0.05). Factors significantly
positive is related to health promotion behaviors for musculoskeletal disorders prevention among red car taxi
drivers that perceived susceptibility, perceived benefit, self-efficacy, and health motivation factors(r=0.17,
r=0.18, r=0.45, r=0.39 respectively; p<0.05). Whereas perceived barriers were negatively related to health
promotion behaviors. (r=-0.16, p<0.05). There was no correlation between perceived severity and health
promotion behaviors. In this study self-efficacy, health motivation, and perceived susceptibility were predic—
tors of health promotion behaviors (B=O.39, 0.28, 0.24 respectively). Those factors predicted 33 % of the
variation (R?>=0.33, p<0.05). The results of this study can be used to plan activities to promote preventive

behaviors to reduce risk of musculoskeletal disorders.

ﬁvﬁm‘”q; . health belief model; health promotion behaviors; musculoskeletal disorder; taxi driver
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Introduction

Musculoskeletal disorders are major problems in
health systems worldwide. It could be one of the
causes of disability(l). The data shows that 429 —58%
of work-related musculoskeletal disorders are related
illness®®. In Thailand, there is a high prevalence of
workers with musculoskeletal injuries that the body
has pain, fatigue, and inflammation related to the
musculoskeletal system. There were 114,578 cases
related to working conditions'®. There are many caus-
es related to musculoskeletal disorders, including work
environment, physical, mental health, social, person-
al, and health factors®® that affect work efficiency
and quality of life’®.

Taxi drivers have been at a high risk of health
problems resulting from behavior and environment'”.
Taxi drivers must sit in a confined space, expose to
whole-body vibration, awkward working posture for
a long time, and unsuitable seat. Thus, these could
lead to musculoskeletal disorders®”. Previous studies
found that the prevalence of musculoskeletal disorders
among drivers in Hongkong, Malaysia and India were
89.3%, 81.8%, and 80% respectively*®. In Thai-
land, the prevalence of musculoskeletal disorders
among bus drivers in the Bangkok Mass Transit Au-
thority in the 7 days and 12-month period were 69.5%
and 68.4%, respectively."® In Hat Yai District,
Songkhla Province was 82.93%"*. If the taxi drivers
do not change their health behaviors or receive treat-
ment, it may cause severe and chronic injuries which
could limit their activities and lead to disabilities"®’.
In Chiang Mai, there are many types of public trans-
port services. The red four-wheel vehicle (red car

taxi) is a popular alternative to public taxi services for

. .. . . 16 .
individuals and tourists in urban areas*®. Previous

studies found that the drivers had at risk of injury from
working on the road, inappropriate behavior, and en-
vironment which affects physical, mental health,
economic, and social ™",

Pender’s health promotion model found that health
promotion behaviors are important factors and encour-
age individuals to have appropriate health behaviors.
It motivates individual attention to good health prac-
tices"®. Rosenstock’s health belief model describes
perceived susceptibility, severity, benefit, and barriers
to acting, health motivation, modifying factors that
influence the change in a person’s behavior, and mo-
tivation to practice healthy behaviors to prevent dis-
ease™®. In addition, self-efficacy theory (Bandura,
1977) describes persons who succeed, they must have
self-efficacy and expectations of good results®”.
Previous studies found that 57 percent of taxi drivers
do not have health insurance while they have risk of
injuries from working. Therefore, they should focus
on the perception of health belief that change proper
health promotion behaviors for musculoskeletal dis-
orders prevention among red car taxi drivers. In this
regard, health promotion behaviors for musculoskel-
etal disorders prevention can reduce the prevalence of
work-related musculoskeletal disorders®".

This study aimed to investigate the relationship
between health beliefs and health promotion behaviors
for musculoskeletal disorders prevention among the
red car taxi drivers in Chiang Mai Province. In study
could make the red car taxi drivers aware of the mech-
anisms of pathology, causes, risk factors, and effects
related to musculoskeletal disorders. Therefore, they
can adjust behavior to be appropriate for their self-care

to reduce symptoms of musculoskeletal disorders that

affect the quality of life. Moreover, the data could be
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used to plan activities to promote preventive behaviors
and reduce the severity of musculoskeletal disorders

before they become chronic problems in the future.

Methods

A cross-sectional study was conducted using,
convenience sampling method was collect data for 219
red car taxi drivers currently working in Chiang Mai.
The inclusion criteria were male or female aged over
22 years old, working as a red car taxi driver full-
time, and driving a minimum of 4-6 hours per day.
Red car taxi drivers must be able to read, write and
understand Thai, and willing to participate in this study.

The number of samples was calculated by using
G-power version 3.1.9.2 for correlation statistical test
with the Bivariate normal model determines of variables
from the studies. The value of the group influence size

22) which has effect

was based on a previous study
size=0.188, alpha coefficient (Q error probabili-
ty)=0.05, and analytical power (Power (1-[3)=0.80.
This study was approved by the Institutional Ethical
Committee of the Faculty of Public Health, Chiang
Mai University, Thailand (approval number ET020/
2564 ). Participants gave informed consent before data
collection.

The study protocol had been approved by the
Ethics Committee. The research requested an approv-
al for data collection of the red car taxi drivers with
the chairman of NakornLanna Ltd. in Chiang Mai
which is an organization of red four-wheeled vehicles
(red car taxi). Then the red car taxi drivers were ap—-
proached at a taxi station in an urban. The researchers
explained the information before conducting the study
including objectives, methods, confidential guidelines

before the drivers signed the consent forms. Howev-

er, the red car taxi drivers could withdraw the study
anytime without any consequences. In addition, the
study questionnaires were kept stored safety. When
the study is finished, it will be destroyed properly.

Data were collected using a questionnaire devel-
oped from the literature review and adapted from
previous studies consisting of four parts. The validity
of the questionnaires was examined by three experts
including professors who were experts in occupation-
al health workplace health promotion and occupation—
al health risk reduction, physiotherapy of the muscu-
loskeletal system, and health promotion system. The
reliability of the awareness questionnaires has a Cron-
bach’s alpha coefficient of 0.81

1. Personal data and the health information consists
of questions about sex, age, educational level, sup-
plementary occupation, experience driving, average
driving time per day and week, underlying disease,
annual health check, drinking, smoking, exercise,
treatment for musculoskeletal disorders and sources of
health information

2. Health belief model of musculoskeletal disorders
questionnaire was adapted from a questionnaire mod-

%) and based on the health

el from the previous s‘[udy(2
belief model of Rosenstock®.The questionnaires
comprise 39 items consisting of 7 perceived suscep-
tibility items, 7 perceived severity items, 7 perceived
benefit items, 6 perceived barriers to acting items, 6
self-efficacy items, 6 health motivation items that
were assessed using a five-point rating scale from
strongly disagree to strongly agree. For positive state—
ments, strongly disagree was scored 1, and strongly
agree was scored 5. For negative statements, strong-

ly disagree was scored 5, and strongly agree was scored

1. The interpretation perceived of musculoskeletal
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disorders scores were divided into 3 levels including
scores 1.00-2.33=low level, 2.34-3.66=moderate
level, and 3.67-5.00=high level

3. Level of health promotion behaviors for mus-
culoskeletal disorders prevention questionnaire. The
researcher had modified the questionnaire from a
previous study®”. According to Pender’s concept of
health promotion, the questionnaires comprise of 20
items consisting of 5 health responsibility items, 5
physical activity and exercise items, 5 nutrition items,
and 5 stress management items that were assessed
using a five-point rating scale from strongly disagree
to strongly agree. For positive statements, strongly
disagree was scored 1, and strongly agree was scored
5. For negative statements, strongly disagree was
scored 5, and strongly agree was scored 1. The in-
terpretation perceived of musculoskeletal disorders was
divided into 3 levels including scores 1.00-2.33=low
level, 2.34-3.66=moderate level, and 3.67-
5.00=high level

Data analysis was performed using SPSS version
17, licensed from Chiang Mai University (Chicago:
SPSS Inc; 2008). Frequency, percentage, mean, and
standard deviation were used to describe the general
characteristics of the information. The relationships
between the health belief model and health promotion
behaviors for musculoskeletal disorders prevention
among the red car taxi drivers were assessed by using
the Spearman rank correlation coefficient because the
variables did not have to be normally distributed.
Multiple regression analysis was calculated to predict
health promoting behaviors in the prevention of skel-
etal and muscular disorders. Significance level

(p<0.05) was used.

Results

A total of 219 red car taxi drivers participated in
this study, most red car taxi drivers (90.9%) were
males, The mean age of participants was 57 + 9.14
years old (range: 27—-76 years). A major of partic-
ipants were primary education (50.2%), 90% engaged
in driving a red car taxi driver) without the addition-
al occupation. The mean of driving experience was
11-20 years while the average duration of driving per
day and per week was 5.45+1.44 hours and 5.944+1.11
days. 59.4% had an underlying disease with 70.3%
received annual health check. The majorily of partic-
ipants (46.1%) never did exercise, 11.9% drank
alcoholic beverages less than 3 days a week, 19.6%
smoked cigarettes. When they had musculoskeletal
disorders, most of them (33.3%) ignored treatment
and 29.7% stretched muscles to relieve pain by them-
selves. More than half of the participants (72.6%)
received health information from radio and television.

The participants had a high level of health beliefs
about musculoskeletal disorders that overall health
perception, perceived susceptibility, perceived sever—
ity, perceived benefit, self-efficacy, and health mo-
tivation were in high level except for perceived bar-
riers to acting that were in moderate level (Table 1).

The results revealed that overall health promotion
behaviors for musculoskeletal disorders prevention and
each domain scores were at a moderate level. Most of
their physical activity behavior and exercise, nutri-
tional behavior, stress management behaviors except
for health responsible behavior (62.6%) were at a
high level (Table 2).

The study of 219 participants showed the rela-
tionship between the health belief model and health
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Tablel Health belief model of musculoskeletal disorders among the participants (n=219)

Health beliefs about High level Moderate level Low level Mean+SD Level of
musculoskeletal disorders n % n % n % perception
Overall health perception 193 88.1 26 11.9 0 0 3.84%0.15 High
1. Perceived susceptibility 208 95.0 11 5.0 (0] 0 4.11+0.29 High
2. Perceived severity 198 90.4 21 9.6 0 0 4.09+0.34 High
3. Perceived benefit 199 90.9 20 9.1 0 0 4.03+0.31 High
4. Perceived barriers to acting 2 0.9 110 50.2 107 48.9 2.4740.43  Moderate
5. Self-efficacy 166 75.8 53 24.2 0 0 4.02+0.27 High
6. Health motivation 168 76.7 51 23.3 0 0 4.06+0.36 High

Table 2 health promotion behaviors for musculoskeletal disorders prevention among the participants (n=219)

Health promotion behaviors for High level Moderate level Low level Mean+SD Level of
musculoskeletal disorders prevention n % n % n % health promotion
Overall health promotion behaviors 77 35.2 142 64.8 0 0 3.56+0.29 Moderate
1. Health responsible behavior 137 62.6 82 37.4 0 0 3.86+0.54 High
2. Physical activity behavior and 43 19.6 176 80.4 0 0 3.324+0.46 Moderate

exercise
3. Nutritional behavior 43 19.6 176 80.4 0 0 3.43+0.40 Moderate
4. Stress management behaviors 84 38.4 135 61.6 0 0 3.64+3.12 Moderate

promotion behaviors for musculoskeletal disorders
prevention among red car taxi drivers. Overall health
perception had lowly positive related to health pro-
motion behaviors statistical significance. Factors sig-
nificantly positive related to health promotion behav-
iors for musculoskeletal disorders prevention were that
perceived susceptibility, perceived benefit, self-effi-
cacy, and health motivation whereas perceived barri-
ers were significantly negative related to health pro-

motion behaviors. There was no correlation between

perceived severity and health promotion behaviors for
musculoskeletal disorders prevention among red car
taxi drivers (Table 3).

Three factors significantly influenced health pro-
motion behaviors for musculoskeletal disorders pre-
vention musculoskeletal disorders of red car taxi
drivers: self-efficacy, health motivation and perceived
susceptibility. Those factors predicted 33 % of the
variation in health promotion behaviors (R?=0.33,

p-value <0.001) (Table 4).
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Table 3 Relationship between the health belief model and health promotion behaviors for musculoskeletal disorders pre-

vention musculoskeletal disorders prevention

Health beliefs about musculoskeletal disorders Health promotion behaviors for p-value
musculoskeletal disorders prevention
Spearman’s rho (r)

Overall health perception 0.40 <0.001*
1. Perceived susceptibility 0.17 0.013*
2. Perceived severity 0.06 0.345
3. Perceived benefit 0.18 0.008*
4. Perceived barriers to acting -0.16 0.018*
5. Self-efficacy 0.45 <0.001*
6. Health motivation 0.39 <0.001*

* p<0.05

Table 4 Predictors of health promotion behaviors for musculoskeletal disorders prevention musculoskeletal disorders of

red car taxi drivers in Chiang Mai Province

Predictor factors b Std. Error B p-value VIF
1. Self-efficacy 0.41 0.06 0.39 <0.001 1.11
2. Health motivation 0.22 0.05 0.28 <0.001 1.11
3. Perceived susceptibility 0.24 0.06 0.24 <0.001 1.01

R=0.57, R*=0.33, SEE=0.24, F=18.19, sig. of F<0.001

Discussion

This study aimed to assess the relationship between
the health belief model and health promotion behaviors
for musculoskeletal disorders prevention among the
red car taxi drivers in Chiang Mai Province which
discussed the results of the study according to the
objectives.

Red car taxi drivers had a high level of overall
health perception about musculoskeletal disorders.
Moreover, perceived susceptibility, perceived sever-
ity, perceived benefit, self-efficacy, and health mo-

tivation were in the high level, this explains that they

get annual health checks 70.3%, receive health in-
formation from various advertising media, including
radio and television 72.6%. Therefore, they attended
and changed their behavior for health care. However,
perceived barriers to acting were in the moderate lev-
el and found that the average score was the least, this
explains that some red car taxi drivers feel that exer-
cise after work and, stretching exercise can be difficult
inconvenient. If they must stop working for care
themselves, they may lack income and lead to loss of
money which is a barrier to health promotion behav-

iors for musculoskeletal disorders prevention. Accord-
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ing to Becker MH defined that anything interferes with
health-promoting behaviors it lead to avoidable be-
haviors®*®. In this study, perceived susceptibility has
the highest average score and can predict health pro-
motion behaviors for musculoskeletal disorders pre-
vention musculoskeletal disorders. Therefore, per-
ceived susceptibility should be promoted in the red car
taxi drivers to change their behavior.

The results revealed that health responsible be-
havior was at a high level because red car taxi drivers
were careful about their health and treat themselves.
In addition, it was found that the red car taxi drivers
had a high level of overall health perception about
musculoskeletal disorders as to result in health respon-
sible behavior. Overall health promotion behaviors and
each part consisting of physical activity behavior and
exercise, nutritional behavior, and stress management
behaviors were at a moderate level, this explained that
the red car taxi drivers hurried up and did not rest
during the day, staying in the same position for a long
time and did not have time to exercise. The average
scores found that physical activity behavior and ex-
ercise had the lowest mean scores. Therefore, they
should be encouraged to change their posture during
driving frequently, exercise to improve flexibility and
muscle strength regularly, and enough rest to promote
behaviors for musculoskeletal disorders prevention
among red car taxi drivers

The study showed the relationship between the
health belief model and health promotion behaviors
for musculoskeletal disorders prevention among red
car taxi drivers. Overall health perception had posi-
tively low correlation to health promotion behaviors
(table 3, r=0.40, p-value <0.05). According to health

belief concept of Becker MH, et al., perceived sus-

ceptibility, perceived severity, perceived benefit,
perceived barriers to acting, health motivation, and
modifying factors have led the motivation to health
behaviors to prevent disease®®. Moreover, Bandura
A’s theory suggested that persons who achieve a goal
they must have self-efficacy and perceived health
beliefs®”. This study analyzed the relationship between
each part of health belief and health promotion be-
haviors for musculoskeletal disorders prevention.

Perceived susceptibility was significantly positive
related to health promotion behaviors for musculo-
skeletal disorders prevention with a statistical signif-
icance explaining that the red car taxi drivers agreed
with the inappropriate posture, sitting in the same
position for a long time, repetitive movement, the seat
unsuitable backrest, disturbing noise, and hot weath-
er. These might induce irregularities in the musculo-
skeletal system if they did not stretch their muscles
while driving. According to the concept of Stretcher
VJ, Rosenstock IM, persons who have the belief of
understand risk of illness, will affect the practice of
their health behaviors®®.

Perceived benefit was significantly positive relat—
ed to health promotion behaviors for musculoskeletal
disorders prevention, this explains that the red car taxi
drivers knew the impact of musculoskeletal injuries
which causes absenteeism, loss of income, and med-
ical expenses. If the musculoskeletal injuries accumu-
late for a long time, it could lead to disability. Ac-
cording to the health belief concept of Becker MH, et
al., perceived of benefit can avoid illness, promote
health care, and prevent diseases*®. A previous study
found that perceived benefit significantly positive
related to health promotion behaviors of low back pain

patients who received services at orthopedic division
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Maharaj Nakorn Chiang Mai hospital*®.

Self-efficacy was significantly positive related to
health promotion behaviors for musculoskeletal dis-
orders prevention. This explains that red car taxi
drivers had a high level of self-efficacy who observed
injuries of the body, followed the instructions, and
applied the knowledge to prevent musculoskeletal
disorders correctly to decrease chronic musculoskel-
etal disorders. According to Bandura A, a person’s
behavior arises from the learning process. Health
promotion behaviors must have self-efficacy and
expect good health which promotes healthy behav-
iors®”. A previous study found that the self-efficacy
relationship between perceived benefits the dementia
preventive behaviors in older adults was significant®.

Health motivation was significantly positive relat-
ed to health promotion behaviors for musculoskeletal
disorders prevention. This explains that the red car taxi
drivers had a treatment plan. Then also recognize the
severity of musculoskeletal injuries, motivated in health
care, and the family and friends supported health care
information. According to health belief concept of
Becker MH, motivation of health promotion behaviors
prevention was caused by interest in own health, be-
lief in disease, social factors, and health information
about the disease®®. A previous study found that health
motivation was positively correlated to their self-care
behavior with a statistical significance®”.

Perceived barriers to acting were significantly
negative related to health promotion behaviors for
musculoskeletal disorders prevention. Perceived bar-
riers to acting made the red car taxi drivers compli-
cated, waste of money and time. which avoids or leads
to decrease in health behaviors. When the population

compared the barriers and benefits, they will behave

appropriately. A previous study revealed that perceived
barriers were negatively related to practiced health—pro-
moting behavior of patients with low back pain with
statistical significance®. Moreover, the concept of
the health belief model explains that perceived barri-
ers will compare with the value of the benefits from
the practice. If the negative side has more influence
than the positive side, healthy behaviors will be avoid -
ed®®.

Perceived severity was not related to health pro-
motion behaviors for musculoskeletal disorders pre-
vention most red car taxi drivers ignored treatment
when they have symptoms of musculoskeletal disorders
(33.3%) because they believe that effects of muscu-
loskeletal disorders can’t sudden death. In addition,
they had 11-20 years of driving experience (30.6%)
leads to habituation with poor posture and musculo-
skeletal injuries. They did not have enough knowledge
about severity of musculoskeletal disorders. Therefore,
they did not change health promotion behaviors for
musculoskeletal disorders prevention. Sharafkhani N,
et al. reported that the study showed no correlation
between perceived severity and the performance of
low back pain preventive behaviors®".

Regarding the coefficients of regression (Beta),
the results revealed that self-efficacy, health motiva-
tion, and perceived susceptibility were significant
influencing factors. They predicted 33 % of the vari-
ation in health promotion behaviors. Three factors
significantly influenced health promotion behaviors for
musculoskeletal disorders prevention. Self-efficacy
was the most predictor of health promotion behaviors.
These factors were important for musculoskeletal
disorders prevention, especially self-efficacy. The

results were in accordance with the health belief mod-
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el that perceived susceptibility, perceived severity,
perceived benefit, self-efficacy, Perceived barriers to
acting, and health motivation led to the practice of
musculoskeletal disorders prevention and being suc-
cessful ®*?7,

Limitations of our study include the method that
the participants were chosen by convenience sampling
method, which may not be generalizable to the other
population setting. Therefore, random sampling should
be used in future studies. In this study, the red car taxi
drivers were over 22 years old which did not limit the
maximum age. The most of participants were 51-65
years old (62.1 %). However, age affects musculo-
skeletal disorders and perception of health beliefs
related to health promotion behaviors for musculo-
skeletal disorders prevention. Data were collected from
219 red car taxi drivers by using a questionnaire. It
should be adapted from previous studies with the most
similar samples and increased the power of the statis—

tical test in the study.

Recommendations

Future studies should use qualitative tools includ-
ing group discussion, and in-depth interviews about
the perception of health beliefs related to health pro-
motion behaviors. In this study, the factors could
predict 33 % of Promotion Behaviors for musculo-
skeletal disorders prevention among red car taxi driv—-
ers in Chiang Mai Province. Therefore, other factors
should be studied further in the future such as person-
al factors, feelings towards behavior, the influence of
the situation, and commitment to behavior. Moreover,
self-efficacy, health motivation, and perceived sus—
ceptibility influence factors to prevent musculoskele-

tal disorders. Therefore, they should be the guideline

for creating and developing programs for musculo-

skeletal disorders prevention.

Conclusion

Overall health perception had significantly positive
relation to health promotion behaviors. Factors sig-
nificantly positive were related to health promotion
behaviors for musculoskeletal disorders prevention
among red car taxi drivers consisting of perceived
susceptibility, perceived benefit, self-efficacy, and
health motivation. Perceived barriers were significant-
ly negative related to health promotion behaviors. There
was no correlation between perceived severity and
health promotion behaviors. In this study self-effica-
cy, health motivation, and perceived susceptibility
were predictors with 33 % of the variation in health
promotion behaviors. From the results of the study,
perception of health belief was an important factor that
changes health behaviors to prevent musculoskeletal

disorders among red car taxi drivers.
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Abstract: Quality of Life and Community Integration of Stroke Survivors Receiving Services from Trained Vil-
lage Health Volunteers at the Community Rehabilitation Center, Doi Lor Sub-district Administrative

Organizations, Doi Lor District, Chiang Mai Province
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The numbers of people with disabilities resulting from stroke are increasing in Thailand. The
disease’s main complication was muscle weakness, which causes difficulty with functional ability, poor
quality of life (QOL), and discomfort with community integration. Community-based rehabilitation is the
strategy that could be used for therapy for these individuals. There were a large number of people with
disabilities in Doi Lor sub-district, Doi Lor district, Chiang Mai province. The purpose of the present
study, therefore, was to investigate rehabilitation outcomes in areas of QOL and community integration
of stroke participants before and 8 weeks after receiving rehabilitation from the trained village health
volunteers (VHVs). Eleven stroke subjects were recruited into the study. The following instruments were
used: (1) the World Health Organization Quality of Life — short version — Thai (WHOQOL-BREF-
THAI); and (2) the community integration questionnaire. Statistics used were the descriptive and Wil-
coxon Signed Ranks Test. The results demonstrated that scores of the whole QOL, the physical and the
environmental domains of QOL in stroke participants were significantly increased from pretest to post-test
(p<0.05). Furthermore, post-intervention scores for the whole community integration and home
integration domains in these individuals were significantly higher than pretest scores (p<0.05). This
indicated that a community rehabilitation center that is run by the trained VHVs at Doi Lor sub-district
administrative organization could promote QOL and community integration in stroke participants who

come for their services.

Keywords: hemiplegia; quality of life, community integration; village health volunteer; rehabilitation

N3N IIGIINGY 2565 Uil 31 AUUWIGN 2 $317



'J’liﬁ’liaﬁ’lﬂ’liﬂ’lﬁ’liﬂ!ﬁ!’d
U 31 aUULNNLGN 2 NINYIAN - BMIAN 2565

Journal of Health Science
Vol. 31 Supplement 2, July - August 2022

dwusauauu

Original article

[+ %4

waluladgarsauwmanistisetasnunafivvangs

Uz §13130 M.U. MeINSANTRIADT
ANA WML NN, tnATianIsUNNE
aninnullavaumvanlseil 3 [IOUATIITIA

Tusu: 20 N.N. 2563
Juwdly: 7 W.0. 2565
TURBUSU: 17 W.A. 2565

UNAREa

ﬂawamﬂmma’qﬁwLﬁmuaﬁuﬁa’qNaﬂszwumqumwuazﬁqLnﬂé'a:uL?Juatiwmn MaUUIRaaLtEh 59

o

' & ’~ A o ~ o . < a PT%
agnadlussuy nwinmstiidumsihmalulagmuulevenesy Thailand 4.0 MAULLIATILTRYS
0lue losfinszuiumsinen 2 dueaunan da (1) Mmsnanweluladasaunalianinsedes

I v a ] 4 = a a a I's 1 :: 1 YV a a v
Tomamsiluunasnafivrastazecls waz (2) dnmuszansmwlumsiwasiiassnnelitianaisla-
28z lagmsdnmdeyataze: Wanuaznaassszuumaluladiansaumnd manudunusyasdadenmly
oananszny lagduiindayetsesieads3a U Smart Phone :1UIU 5 W AUNY 100 AU TATEH
doyalosldadidonssannuazadfizaeyiny nmsdne wudwﬂawzﬁ‘[ammﬂuLméwaﬁmxé'ugjq 3
Wi Ussiiunndnanwaanmy MITNRE Hanseny ﬂ‘fulwL?Juﬁmﬂmuﬁﬁﬁnamwﬁamanswuzﬁwmw
szaugd Ussidiuanlama annd Usina anuguuss aunuauideiulidhumadumelaszaugs Usadiv
nngunsaidasiu wadnssy anud Mluhnuuazunigdunadaniumiaimassaulhunan Ussdiv
NNAAMzIMA Hiameay §iez auvnuiianudsmsgumwaemadumelassaugs Ussdiuan
IMINNAFUN  WANUMSUFIULUINNFINedaNszaUs Ussiunmsaauan axmsmelafadad
anuannusnuaiulWitsd agneaddn 0.05 (df = 1, 32 0M99= 3.84, 2 MU = 5.89, § = 0.6) Ua

=K 1 aal [ a: a SV cﬂ v ] I~
lifisfsdagnesddludademsdeuwdasmeama nnwamsienzideyaivauidymaiaiussuy

1 <~ k4 1 = = o W lﬂ"; k4 leﬂ' lﬂ' o Y a L L4 k4 1
nanfe undamurasiasaiulaanmsminvezhan lndrisaunmliiamulntdssas uddamdaams
dunalasmsamaunsaiflasiumadumela wazahawndeasnuaiulwunseanlugdunaden Tasagl
walulagasaumnathssTadasiuneiviszezainsodnNiidnnmn FeenNuns Kanssnuitiady

v @ 3’1 = < -:l = td'd 1 ° ¥ ]l = a a
1o senvdadwasaslianfdnsumsih lbnaunuud ladamn laadnalivss@nsmw

AdAY: Uansz, asaume; yaiw; izl

umin
asudadamnglagiulaymaszyadasdudaym

u

[} [

aynaggnuavanlnameninuuasiuiuged
W IINNIANNTULTININYY TIRTININMITLNH
UIUYUILIINT MTVEYAINNLATHIAD oz

v 4 4 o o = 4
anumanthmeaumalulad dnsuszdvguazms

Wanndssnnsanudzaniiinnau ilianuaems
liaUszh udsuulaslunaliifadsinunag
waanufuinuinn inwesnnmegaavnga
MeMsineas wazmanEou Wusmaliisuou
sy uaziiunTiniatiunnd Tasmwsashi
Twidisswasguzunnalvg dnvasvsassdlsenauy

-S318 -



waluladiasaumanistehsziallasnunaiviazes

ﬂamauﬂ?‘auuﬂaqlﬂmummLfﬁmuua:é’ﬂwmﬁﬁ
msdiiiuialsziiuzesau lusau 10 Wishuan
ﬂ%mmwmyjaclaalé'l,ﬁu%uazimméamﬂ 11 au
au Tutl w.e. 2535 1Wu 14 Sy Tul w.a. 2544
iaiaaudesaz 30 lesfidanmainzazyaras
wae 0.6 Alandudanu warlungunnumuasiisns
Mafinvezyarloagadn do 1.6 dlansudaaudainy
wamanaiisanmsiiavezyailaslasmis 0.8 -
1.2 Alandudenaudaty Tusaziivenwameaunad
80IM3NAezyanas 0.4 AlanTudaaucaly M3
Wues 2uszuasmsminvasyanasdaludl
UszAnsmwihiians namdes manaiivszanam
lunsiiuuazaurezyaiasUszinmiosas 70-85
uganansafmanvezyarlas laiieaioaaz 30-40 uan
wamanauuazawezyaaeldiaeas 20-30 we
sansmhllidaldifiesiasas 5-10 whiu dmsu
NRNUNIUATININTON VBT BUBEUAzMTAYES
yorlaalafivsz@nimwgeteiasas 99 wel5inm
ﬂazgaﬂaaﬁtﬁﬂ%u ludhuwesmaiheasyanaendu
anlilsslemilusiiissianas 14 whiy eudy
Fadnusinawssinmnsninauanldlmifesas
40 ;pmamemanivsinanezyanasluainandn
10 Y2antheesdninineanuazaIn nJunn-
NWIUAT WU ﬂ%mmaﬂaﬂaaamﬁu%umﬁua:
39,400 aueu Tl 2545 1Wuiuas 47,000 S1uau
Tt 2554 v3adanuiiniesas 2 dail @ lasaansn
uunmuunasidiaduesyatasiiinnneas
thuauiinende fisnmanan 206 nudanuda
Su fiflugshiadué Fdanmanda 343 nudanu
a1 ezyanagNNdInNY HaaMIHEN 32 N3N
faauda iy 2ezyarpaNNlNNEIE HBNTIMITHEN
660 NINGaAUMEIY B8zyarBENINITWIN HBAT
MIHEN 2.9 TNGBAUGB I BEYINBENNINETIN-
JumidaMINGS 26 nTndaaudauLAzyakBY
NNANA WOATINIHER 320 NINGBAUAD U

Nndoyaihuinisznalnaldlszaudam
Sngagumsmaaney neladsasamaaldvue
wasfunliadiainniu lusasfimsudmsions
eumsminzezadnliiluszuudaldlasumsudly
e 1N NANTINIUMNNTINTIMIUINITONS
aezdalaignuanizimsniiiens (Hunisaui
\endasnaniasiioiidaiglumadadulaiiossy
Toymindhudumadaliideuafivtesss: Jaluanme
ThiRaTymaanedouuasilymaumnanissnm

Uszidutamdraraimsusmsaamsvamlu
vazsziinnnvihenuiitisrdesnadayaluns
dadulalumsdifiumathss Sadyminfuduimg
saadfinelifavafivnniaue: Gl

1. Hayalssianuazinnuassiineliifions -
NIEMUINGEW WY Besfiale sazIneSIFau
YHLANNLNWEIUD 282NN

2. Hayarnuidssanianssiinzdimanssnuma
quMwuasAIadaN

3. Hayadeamensuniiuszuinedegnana
guawlu g

4. dayamsUseiiunansznuzaslssmyunag

u

Tndvaves

k4
v

madnmilfifagussasdilawaunmalulad
Fsaunaliannsadesisilamanisiiuunas
NanwuaeUevecle wasdnwusednsanluns
Sinnezidaseineliifieuanutens: lamifiunms
Wamuulguen1asg Thailand 4.0 @INIAU
LARBUMIFMEIUMSEIUIT Y Greuianssy Wiy
Nnfiudnaunasiiarhinn udlduanauwnution an
W seliaviiaeud lonanauwnunmena “lagms
EIANNANFINFTIALULHENOU UaINNTTN
hageawanssuunalulagasaundinse i
Jasnuuafivvozes stuuwelulagarsautnd
Wumsnunn Janudeys Uszananauazihiaus
iamelumsdadulazesdlfnu Usznaude 3

N3N IIGIINGY 2565 Uil 31 AUUWIGN 2

S319



Information Technology for Pollution Surveillance in Landfill

a ¥V J ) v v

Aanssy laun msndndeys MeUszsananauas
MshEuakaans ssuumaluladianssumeaiadl
MsdzNaunadu (feedback) tWanIsUszidunas
Usuupdaymid @ Teawannlniduiaissiiade
[~ ¢ = v
wudayalugluvuasulad Fanwazainlums
dedaya sruuamITaiMIIeNdayalaad
82090 gNABILAZING damalimbenunsulio-
gaulumstansuszezihuamsiwnevidayaly
mmstthdymninmeluwazmausntozes way
o a v ] I L% v =

sufiumsun ladam laegdlussuuuasiund

=y =
29N13ANE)
=3 6’5 24’ I~ 1] o s a
MsAn ALl umMInaNganNdLISANNI-
wasme luladigsaumansihselatlasnunaiiea
pezlianinsaldnulaaseiualnsalaaniiaess
vIadasnlnu leaimsdnw 2 dr aail
= - o = o
1. dnwivawmurmaluladarsauinaly
a < v N v
aanIalenzylananmsiluurasnaisyasiia-
v
gazle
1.1 @pwdsmsnaussuuasautnanale
nsaumstEhseltasnuNafivlaza: laguiaaan
I~ ! v 1
Wu 3 dw laun
1) unanmiiiadagnanu Usezudiazuaasiisiu
Howounanlumsharsuezdauiuigneannslvia
Tsa wiveanlu 3 dwu laun Seqnenududinm
MaMw wazastedl Mgsuiiagauliaansamie
W3aMmUANTIANAN ANING Dadenalideanau
uwsnszanaaanldle
2) FDINNUNITIANAIN UBVHLHINITOUNS
daananula 2 e laun
A. aununhoumaludazs: sxnsasuana
Tsanndeaneulavaname da mensmela na
EUDIVNT MNEIVT NNAISNDUTAULAZNINNIG
Togiu
2. FUNAFDN NHDIMNUWIENIY 3 N Llawn M

fiu 1huazame

wansznunndsaney wiailu 2 du ldud
NANTENUNNEIUGENNEDIAUNULAzU ST ZU
0delassau uazkanIENUMNNAIASaN®

1.1.1 Wannszuuliimafudayanaduuas
Uaney Wy Fevevs: s whsnuiiuiezou
UszamuaztUSananesluudasdszan Snuauanu
winznihlsn sunumusuiiadeagndvavss due
figamagfienans

1.1.2 Wannszuulifudeyadennama Siuun
seanenwaanitiy 3 dhuldud drughmw dumanw
wazeUaNSIAN

1.1.3 Wanszuuliiudayageamemsunssiu
feaneny wiveaniily 2 dasmaldun dasmams
Fuilomasaunuihonulutenss deyalemadues
fepnmuzasszuumMadumsla ssuumaduems
STUURININ STUUMSNIULAZST UM LEY LhU
Fayadugumwisfuszuumadumnela szuuma
W15 sruvdszamaiunan ssuurilauas
WaRALERN [N STUUMINBLAY SruuMs @By
uazdosmamaunsiulldsdunadey medu ms
ih Memmea

1.1.4 Wannszuulvdhmanudayamugunin
Ussauandesautans: Wudoyadugumwiien
AusTUUMaLAUmEla ssuumauiueIms ssuy
Uszamaunan szuuinlauazraanidan ssuums
NN RS EAT T gk CafaY

1.1.5 Wannszuulddrisaivdayaieniu
wasuulawasdunedoniifamuidonlaiutausy

1.2 lumsdaiuuazdansidayamemanemn
Tugduvussvuamsaumdalaglgnssuiumamaany
Aaihlimswannssuumssumaduiiuluagadiy
Sautunay Snaspulumsdiiivau Tagliau-
faUYBINATMINANLUsUnIN (program develop-
ment life cycle: PDLC)™ wiiaan iy 6 2unau laud

S320

Journal of Health Science 2022 Vol. 31 Supplement 2



waluladiasaumanistehsziallasnunaiviazes

1) Muienzianudasms manuuhlatu
Jaymniifadiu wosAum asisvans viadaiidasns
dupauiisahifuviunauiihdgiian noudwunay
msmaueuud lsdam wasdiiiumsdaulysunsy

2) ﬁy’mwuwuuﬁ"lﬂﬂiym MUUADaNDINN (Al-
gorithm) fvuamsvhnuagafuduaeu Fehums
Arnsiuasuanuss ilomsudlymen g muddy
lFuaasdutunoumsnauzaslsunsy udas
PUADULBIM TN

3) dudniiumsideulusunsy asaunalegn
Wannlviagluguuuy Web Application laaiinsih
MW PHP 3N 1#0U M¥1 CSS M) HTML Uasny)
lFlumsaadafudayalugudoyalduimum sqL
fimsifudoyasglulusunsy MysQL Tagszuuiign
ﬁmuw%u%gnﬁméﬂv’qag‘iuu Web Server Lta¢ DataBase
Server®”

1) tunedauuszudlalisunsy asaauIaio
WaNAYBIIZUY (Bugs) dtiiumsui ledaiiowaams
Tensolaaemu Fefiawarailtinainassns
TUsunsw wazdatiowaraluszninmssulusunsy

5) dumadsuanmalaznay Savhgiiamsli
NuszuuuasduvuMIaiuieya

6) tuthgeinmnTusunsn msldnuaanudoym
RSN ldsunsumdaiionarn 2as
Tsunsulusewinigiinslfonulusunsuuas
UsuisaudlaTusunsudlafadofiowaatu®

2. Anwlszansawlumsianziadaine
THidnsaniviaves

2.1 szuvitanzilamaduunasnaiivyesta-
vgz Tosuvsaaniiudsgnenuiifidnanwdalviie-
Tsa Tamalumsundrhuasisanan wanssnui
dananssnudagrMwuaziunadon IMslene
Fayalogldnndwnzilomaduuvasnaiivyes
Uawez fimsudslemaiuuraaaiivyasiazezaan
Fhu 3 seau Tdun seduiilidiuundanaiiy szdui

anaiilamaiiluuvdanaiy wazszduiiilamaitiy
IERHEITIY

2.2 ssutilenissauianmuiiidnamnna-
Tan Tasutesandudeanaumediuinmmn
ANAINTINEIUMEMN F9anaIumauail s
Ainnsitayalaslfmnaliensianudes Ins
wsssdudnemwasdaneuaaniiiu 3 ssau Tdun
seaudagnanuiiiidnanings dasiinsauguis
anewii ssdusaneuiidnemwihunas asil
maflasfuisanaiuiy wazssduidsanarudil
Fnaamwideseh mstimsmuauadsanaiiy

2.3 srutdenzilamaundiiuzasdegnana
Togutseaniu 3 daams leun daameunssiums
fu mah wesmeemea fimslinsidayalasli
e nziamades dmauessduaeddemaly
msuwsshuaantiu 3 szau laun Temaunssiuzas
faneuszdugs daeimsmuaudsanenaniu Toma
uwsthuzasisaneussauthunas matimatlasiu
fennananiu uazlamauwsthusasdaanmussiue
msfimsmuauEIanamY

2.4 szuviiengidasmslumasdudadanau
YDINITNNULALHANFENUN UM WEBIWTIN U
mauludazes lesudseanilu ssuumadumela
FEUUNNLAUBINT SEUUNNEININ SEUUNN TN
Wi szuunemslagu imsiensidayaloslden-
WdszasnansznumMagumMwlusay 1 iouiiiuan
YBIWUNNY

2.5 TUUILATILWHANTENUNINGUNINY DI
Ussnpuitordeaglassautiovss loswisaanity
FEUUNMNLEUMETA SsUUMAAUDINIT FEUUNN
VA STUUNMIMsHBIAY STUUNNSLady §ns
Annzidayalosldmadsnaamansznumagunn
Tusou 1 Wauimanuenlssnauiiandaaglossey
IRVEE

2.6 SLUVAATIHHANTENUNIA AT RTINS

N3N IIGIINGY 2565 Uil 31 AUUWIGN 2

S321



Information Technology for Pollution Surveillance in Landfill

wasuwlassautares imsienzvideyalaglda
WwaszaINaNTENUNNEUNadanlagsaulpYe:
Usemnsuaznanmae
1) MBENUBYELLEDNLULRINZENEAN Lulia-
° ’ v o & S
2z DU 5 Uazes (5 Wnia) leaiduuazesiiy

wastEzanYessania e lwaifiuszannnh
30 duADIU wazleaunsgIuLariiniienIung
smsiugsuiiagaugua

2) MpdNlsEmBusaUUTELlaaNNaNMBEN
wuutadey Wudeyadssanau S 100 AY (20
AuGa 1 vaze:) lealludsznnuandasautaves

3) ehagnaunuinumelulssesidanngy
gagnuuutady Wudayaaunuisze: S
100 AU (20 AUGD 1 Up2e) Toafupunuiihaou
Tuvowas

ww3asfiadild

Wanssuuasswnaliidananwlunisiiv
nunNdayausinnsitayassauanudaaiiay
NANNHANIENUNANHUDVEE

1) wuuiufindayacsduvastanss ldun Fa
vaes fine mbenuisuiioyeu UssnmuasSanm
vazluudazszinn Mnuaunu wvzihlse Huiu

o []

guruiidsagindvaves dumisiigamegianaas

2) wuuiiuiindayadegnaulutious: Ao &
aneamszanw ldud ssziade nauimdiy
wivzihlsn dafffvuazihuinds daaneums
mamu loun adulW duazaas anudau 1Faeds
warglifng Sanmumaad ldud msafinnme-
RS 33zve lavzvtinfisuazans i

3) wwutiufindayadasmemaunisudennma
uwsaanifly 2 dau ldud 1. maduiauesaunui
vhaniluvienss deyalomaduiadennmusaszuy
Madumela sEUUMaduIms STUUEININ sEUY
MINDAAUUBZIZUUMI AT hudayamuganmn

Wennussuumadunegla ssuumudueIms ssuu

Uszamaiunan szuum lanazvianntann NG
$UUMITNIU SeuUMSLeau 2.msuwsenuluss
FUNOFDN NMNAU NI MDA
4) wuutufiniudayamugumwlssnauady
saulaues thudayamuwansznunmeguawlusay
1 @aunehusiiennussuumadumeala ssuun
WUDIWS STuUUSEEMEIUNaIN STuunlanas
VaaaLaan SUUMSNaIAULAYSSUUMS laaY
5) Lmuﬂ'uﬁﬂLﬁuﬁagaéﬁumaﬂﬁzmumqqmmw
YBIAUNUUBYEE MUTBINTNMITTNHITIANAIN AU
SUUMNLOUMNE T STUUNMLAUDIVNT SSUURING
< YVa < v v
FTUUMINBIAY szuumsladu uasiiudayamu
HansznuNegEmMwlusey 1 Wauniuanneny
ssuumaeuala ssuumaleuas ssuudszan
dIUNAN T2UUIN 1ALATYIaaALAnA STUUNSNBILTY
WaZSTUUMS LAY
L= < Vv =3 A
6) wuutunninudayadaaNuldsunlaues
Funasanntanuanleanuazas LN HaKae
MNMINEaT USinadailiny aaummwihluuvaai
55386 USinaudadh Usinaduazaasluamea
AAUWIRUIUNIY USinamnvizainlse
MIIATITHTBYE
a < U a ]
1) Jwnzilamailluunaanaisuastave: log
' & a Py ' v a
wiseaniudgnmunddnanwnalvitialse lama
Tumsunsrua9dnn MmN NanIeNUNENEENITENY
' - v o ' PE% v
daguMnwLasiwIndeN IMTinnsideyalagly
e NzlamailuiviasnaivrasUaves §mMs
wiklamailuuvissnansuasuaazaaniily 3 szau
v Al L d‘ [ ~1 1 = % d' =
Toun szaunlulluuvisanaiiny szaunaradilanma
= ' a U Ay It ' a
Wunvisanaiie wazszaunilamaluuvaanang
2) Annsiszauianauniidnamunalia log
Wieaant JuFINAININAIUEINMN F9RNAINNIY
UMW FANANMILAH IMTAnnzvidayalas
TEa19aNieNNLEEN INSUUNTEAUANSAIW
apadagnmueanitu 3 szau laun seaudeanau

S$322

Journal of Health Science 2022 Vol. 31 Supplement 2



v Y

waluladiasaumanistehsziallasnunaiviazes

[

o
fifidnamgs thunane wazdese
3) Aaneilamaunsinusasiegneu Tagus

aantily 3 %919 1AWN FaININUNIHIUNINGY 19

v
o

M wasneeIma imsienezrdayalagldansn
Siezdanudss imsuteszduradlamalums
wwsthueanilu 3 szau loun Temaunssuaas
FnANsERUR sERthunaauazszaud

1) Twennigesmslumsdudadegnaiuses
wﬁfﬂmuu,aswaﬂszmumqqwmwwmwﬁ'ﬂmuﬁﬁwm
Tudares Teswvsaanidu szuumadumela szuu
MLHUDINT STUUNNEINIG STUUNNMTHDILAY
SEUUNNMSLAEY

5) ‘3miwzﬁwaﬂssﬂumqumwwaqﬂ'ﬁfzm%uﬁ
ndeaglagsauiaves lasutsaandu ssuumadu
wala STUUMUAUDIMST STUUNNAININ STuu
PNMSNBLHY SLUUNNMSLaaY

6) 3ATERHANTENUNIIEIINEDNTTNIS
Wasuwlasseutazsy Imsinnsidayalodlde
asrasHansEnuMinndaxlagsaulavs:

7) S neimenuduiusesstasefiinnnwe-
AsenuNanulazes lagldadfdanssaunia Saaas
ﬂ'wmalml,asaﬁat%qmgmuﬁa Chi-square (2) e

4' Y U Y = ]
M 1 arsaumathszntassaziaiviaves

WgAANNFNWUS oz Phi coefficient (()Ina1N0
ANNTNAUS

HANIIANY

1. wansnannmaluladasdumdliainnsa
Janzvlamansiluunasnaiivuasiavasle

1.1 nmsAnmdayenansiazezlunaisou
ldaansawanasaumehszlatlasnuuaiy
Unez ﬁawmaaﬁwmiugﬂuuu Online Fufums
ssondagldnuihl1Flumsdrnateses e
untdaymlaedrefivse@niam anssuvitesei
YAV TAUNA ENTTUNATINITOIUNATIEN I

4

sraudNpnANNNdneaInnalvialse Ja5ei

Fayalamaiidegnainazanusoundtiunang
MeuanUaussuazaNINIOIATBINaNIENUTIAG
%uﬁ’qumwﬂiz?ﬁﬁuﬁaﬂ‘[ﬂﬂsauﬂa?m:: eRATAY,
ansaianzidauanssnuiiaduiudanedon
Togsautiovss Gamwil 1

1.2 ssuviensiasduiegnauiifidnanin
dwaliiAalsauazdoamelumasundsiumnads-
ANAINBBNMEUBNUBYHE K IFNUIZUUFINITO

MmeNsissauignaunidnanninnaliie

Menu

wihvan

Yuiindayatsvss
Faneu FeamaEhy uaz
HANTENUY

INTNFFURINM TR
T,amal, TEULAZIEIUHANTENY
e NNTUNUS
Wisyiiguamauuane
uwuiienans

MWNANTINNMTEITI
asUmsshnaiviaya

aiiamsldnu

nsLEn svdaﬂaqnu’[sn'l.uu ovsY
ﬂ{ﬁ“'lﬂ'ﬁiﬂ'i'il daman FTNUNINFGUATNUaS
Fawrndeu
szuudimsimvideyatieszrydianaruvarlentad e

1. 53wsslentadunvasuafiuwisvos
2.szydennaudiidnannrelsaluvoves

3. 3wmsizvlentaunseiudinnaiu niadu vnadh

wazniIaIne

a.szyfeqnaudaursouwseau
s5.3wmsizvlantad sanisguninwves

Uszuivu Austuiiendeluvsves

s AwmIzlanalfianansznusiedwwindeuluyuwu

N3N IIGIINGY 2565 Uil 31 AUUWIGN 2

S323



Information Technology for Pollution Surveillance in Landfill

Tsanntans: wiveanifudegnaraumedudinmw
Fqnanumedmumemn Sgnaumuadl suy
ansolenzilamaundihuzasdinnamaluges
e 4 Tdus madu meame wasmah Gaans

]
=)

N1

1.3 ssutdensienuduiusuasdadeiiionn
wanssnunadivtenss ajulwiiudianauii
dnamwnananssnugumwlussiugadelsziiuan
Toma anud U5inm wasanaguuse aunuduia
afulwshumadumelaluszdugs Sunu 40 aud
Ussifiunngunsaitlasiu wadngsn anwd 9l
v wazuwigdanadanshumenmalusedu
thunasaszfiuanannzame Aemanszudon
fefiaunemean aunuiissauanudsameguamw
damudumslalusedugs S 10 au Falsediu
NNaMINeAain wdnumsiUasuulasmada-

o

wadanluszdudmdlsziiuannsdinauas
gaumnaNuiy amsmelafedelanudunug
fuaiuluiiiedhaameadan 0.05 (df=1, x M 3N=
3.84, y*MuI=5.89, (=0.6) LLGIIN?JL!EIH’]@QJV]'N
addlutadsmsnasuuamsame dansi 2

1.4 STULAATIEWHANTENUNGUM WAL -
WIeaaN dayannmscnagendeaglogsautaves
Tu 5 Uaves logszuulauamanssnUINegumMW
oonlu 3 seduldun wansznueh hunanauaza-
NIENUG MNRAM AT linTIuiaaanssnu
wpsgdeaglnavsvezlasunansznug Saeaz 30
wansznuthuna N $aaz 40 uazHaNTENUM Joea
30 suuimslensinensnunsdanadenlos
mafuiayemsidsuulaasammnuiadanain
madaumugiideaglassautiovss 1y amwih
whide aduln fuazens Wuduy

{ a o o A. i i . - v LR
MNP 1 ‘53U1J’)Lﬂ'§13ﬁ‘53ﬂﬂﬁ\1@ﬂﬂ131ﬁﬁ ﬂ‘Elﬂ'lWﬁﬁ\‘lNiﬂ,ﬁ’l,ﬂﬂtiﬂLtﬁ%"lfﬂ&‘l‘(l"lﬂiuﬂﬁittﬂ'iﬂ'lu

IRHER Tomaduunaanaiiy seeudennau Tomaunsupasdengnau
z‘i'mﬂmu AngnIn HOINN Tomaeiu
upsassd  hillemaduunaanaiiy i sEeUeh fu sEUeh
MEMN sEUeh 1M sEeUeh
dsLadl sEeUeh h sEeUeh
Muwanys  liilamaduuvrdanaieg FIW sEeUeh fu sEeUeh
MEMN sEeUeh 2IMA sEeUeh
LA sEeUeh W sEeUeh
NANT adlemaduuvasnafie W hunan A hunan
MEUMN hunan e hunan
dsLadl hunan h hunan
anasil adilamaduuvsanaie F1W thunan AU unan
MEMN hunan M@ hunan
dsLadl hunan W hunan
AU adlemaduurasnafin AN thunan AU hunan
MW unan ame hunan
GRAFIGEY unan h hunan

S324 Journal of Health Science 2022 Vol. 31 Supplement 2



waluladiasaumanistehsziallasnunaiviazes

M3 2 STuLdeTzEANNaNNUsYawTIRsN R e NHANIENUNaN YUY 8

Tadgwgfnssu @ p-value mlafaums seauanuduius  anuninuiuYaIRNNENRUS
(Odd ratio)
ANHUZAU fifadmesdad 0.05* 7.01 0.61 10.67*
USINUNBHENM LN YA fidadmesdnd 0.05* 7.01 0.61 10.67*
seRuNudY 0.0541 3.71 0.44 8.50%
ugiamanesoeud fitfadymaadan 0.05* 4.44 0.48 6.50*
FMWAUUATINT uuﬂﬂmmqaﬁaﬁ 0.05* 6.21 0.57 8.40*
USinudailing 0.7401 0.11 0.08 1.45%
Usinanhluunassssuma 0.0541 3.71 0.44 8.50*
Qmmwﬁvﬂmmémssuma 0.1648 1.93 0.32 5.33*
qmmwﬁwﬂu 0.0541 3.71 0.44 8.50%
Usinaidaih 0.0541 3.71 0.44 8.50*
Usinamesluuwani 0.0541 3.71 0.44 8.50*
Yainaduazaasluemea fitfadymaadan 0.05* 11.68 0.78 9.63*
GEN 0.0541 3.71 0.44 8.50*
naumiiusuniu fidadmesdnd 0.05* 10.91 0.76 5.54%
USinawvzihlse uuﬂﬂmmmaaﬁ 0.05* 11.68 0.78 7.27*
USinadaitn 0.0541 3.71 0.44 8.50*
Ysnounaslugugu fivfadnmaadad 0.05* 6.51 0.59 5.25%

WHUNHAAITATIEUUTATIEURANTENUNIN
fumweaslssnsuiiadeagsautenes uiveanduy
3 520U leun wansznuszaus unaeuazgy a9
NN 2

WHUNATANFATILUUIATIENHANTENUN NG -
wInaay NNMIdsuMNdayalszmrunnduadloy
sauUBYes WU naumIuTUNMU Usinamnnzihlse
Usinawnasiitiumnnzihlsn wandaninaannann
uazanmaniasuly aenwi 3

=1 a a a 4 [

2. ansdnwUszansmmlumsienzvidale

finalWiAenafiviazss

NINTIANTaYaMBENTMHUNTEITR
udayalumwsn Nnvazezinnu 5 vsezly
A A [ [ v A v I ' a
Wui 5 Jvia wutezesilidlomauuvasnaie

S 2 vszss loun vsvszludanwiauasarsse

UDULLIIAMULWNINGS asHuauaznaradilanmd

Wuunasnaiwuou 3 vsres laun vsrszdania
W03 UpezRMnaNesil uozuprezNMateum
NnuamsAnEiszeriiviafiang fszdudianma
mMagimw mamwuazansed Tuszauthunaslaun
naunhwmfiy winnhlsauanhunde flomaunws
suasdeanealussduthunans desaliilamad
fennanuazuwsshuliwinany uazdawansznuds
gumwisznzunasdunedanld vsuaziania
aemil Dszdudaanaamedimn mammwuasas-
il Tussauithunanaldud ndunhmdiu winshlse
e duazastuazassame Hlamauwisiy
vasdsanaluszduthunas dawaliilanad
fennanuazuwsshuliwinany uazdawansznuds
gumwisznzunasdunedanld vsuaziania
Faum Tszdudanmunedinn meauuas
aaad lussduthunansldud nduuhmsiu winsi

N3N IIGIINGY 2565 Uil 31 AUUWIGN 2

S325



Information Technology for Pollution Surveillance in Landfill

2NN 2 Lmuﬁga‘imam‘%suu’?Lm’wﬁﬂansznumeqwmwwmﬂsz’d’muﬁmﬁ'ﬂagisauﬂawzlz

= . HaNIENUM

® Liflamafuumdanaiiv

S

Santhudam a‘k

’ anvdilamaituundasaiiv '

. wansznulIunale HANITNUGY

flamailuunasnadiy

Uiy

AWIMA un@ auuuuinm
2 it AT T
ofiu avanyd dav
& .
muamem muﬁ =
. . Gowbeuf . . S 1
bt X
1]
' o v A4 48 o o o o P o P
dargzinanatoum ahaiis wa. 2532 fias Janiadoum Sunadiaeum duaiiadeum

. G o Fmarudady

fmanagsumidugSuiegeu uarenillamaduunaaany |

’ Y

Mwaam S8 o5

Transponoﬂ‘»oesof 'w
I.N“'l = ‘ ,io'“_ﬁ“@ . /_. 4
N\

~%’#&2§:¥:

SANTWSNIEIN
v W‘Yt\%mn

§
11 wmihe
unumn (13219)

O

2NN 3 Lmuﬁgﬁmamﬁ’szuﬁLm"nzvi'uansznumaﬁal,nmé'ml

= , MBI lIAAN AW

, wnzihlsadngnwiunals , wmzshlsadnannga

. o v 4 48 v @ o o v o v
Uﬂ‘l.lil:mﬁ‘l.l'laﬂ.ﬂﬂﬁ‘lﬁ dINLHD W.A. 2538 NON iNWmQTIEIﬁ'\'ﬁ DUNDUUBNINEN MUIWUBNINEN

- @ o e o -
umﬁmaq‘nﬂﬁwmﬂugsumuau tLa:W'\MZu']T‘iﬂNﬁﬂﬂﬂ'\WijQ

$326

Journal of Health Science 2022 Vol. 31 Supplement 2



waluladiasaumanistehsziallasnunaiviazes

Ts@ muhdguaziuazeng AlamaunwssIuzaada
ananluszauthunan dewalvidilemandsanmu
zuwseuluganiinau WATENHANTENUDIFUNIN
Usemnruuazfnansanle aae1599 3
a Y q' o | v
HaMTANEaYamaN 3 hlugmauidam
vazsznanailamailuuviasnans laun
1) Uprazdemiaians lamdiunmsud ladeam
] < = %
agutuszuy laamasanssilaumarnyaclasly
varinauloatdanauasnuening wu a10naeues
Tusgaundenauiivauntam lwlndivedenau Henu
31 L% a o S o Vv YV
ihmingaunsghmwlusasinauussUgnauliity
wnuiNeaavamnauniwiv In1sesiadau
2’ I Vv 1 = d' v
ssuunnihgsyaraedussazuazananninaun
Jamnihuhde dana idamnduuhwduuwezihuh

= a 3 v a '
013NN 3 Naﬂ'li’Jtﬂi’lEﬁT'élﬂ’lﬂlﬂullﬂ NNANWYNUUES

W@eanaaas winnuuazszmmulogsauiigumn
fidin

2) Usezasniagnemil laaiiumsudladym
athadussuu Tesmsdawuhmingdun3ddinmm
Turazrhauiteanamnaunhmiy mslanhie
wsnnuusauuiludnaanuidinauyaastiia
anfluarans dawalitymndunhmiiuuwssiuazons
aatiaas wiinnuuazssnilassauiiqumwdizu

3) Uazedumaden laaiumsudladam
asaiiluszuy Tasmsdgndulfifuwndunauiie
aadamnauuiiiu Amslihiansuouusau
Nuiluudnuanuiidinauyatasiiiaantduazaas
danalidymndunhmiiuuasiuazaasantiasas
wiinnuuaztsznmilassauiiauamwas

Upvee Tomadu FEAUMANAIN Tamauwémuﬂmﬁmﬂmu SEAUNANTENU
undanaiy  @enen Anemw BBV Tamaty &Qnen  quamw g Fuwedey
WNUADY WY Usszu
upsansse  hidilama W/ SEAU Au/oMme/d  sEaud  sEaud  szaudn  thuna thunans
Wuunaamaiy  Meann/
#suai
Munawzs  Lidlana s szaud  eusemdsah seeudn  duwnae szaudt dunan hunan
Wuunaanaine  mMeann/
ARG
NINT Madlama s dunae duwomdsah thune e szaud  unan hunan
Wuunaanaiy  mMann/
BARIGEY
LY =t ) = :’
anasIil anaklama Fimws  twunew ausemasin dwnew unew hunan huna hunan
Wunvisanaiey  mMamn/
sl
FUIN Madilama s e duomdsh thure Ywea dunae hunan hunan
Wuunaanaiey  mMeann/
BARIGEY
N3N IIGIINGY 2565 Uil 31 AUUWIGN 2 $327



Information Technology for Pollution Surveillance in Landfill

a 4
91904

nnmMsiamelulatssaumathsesYatlaenu

a [ 1 < d’
wanwUaver sansoglumsunladssdudamn
o @ a % [ d'd v o @ c: 1 v
s lumsuimsiemsveiudumaadginelv
aNanenUave: leaiauunlssnnuasanuiy
ﬂﬂxﬁﬂ'iﬂ,‘ﬁlﬁﬂNaﬂisﬂ‘U“nNEﬂﬂ'}‘W U VLR
PYLNINATIEIU YNNI VEZANNLTNIUY
a I'd Y A' d'd 4 d' | Y a
Ansissavdanmuniidnamwinadinalvitialse
AR ANNFNNUSYNTR8NIANINNENTENU
PN HUYLE AW DM LUMTUWIHIUTEVINGS
@ﬂmuqﬂmwlﬂﬁmmu AN NLFENYDIUD -
YYNILNHANTENUNNFVMNUALTWNA DY UazE
mmsnﬂsmﬁumamzmwmﬂismﬁuﬁagﬂnﬁﬂamz
e

= g,’; .34' ] o ]

NNMsAN luASIHNN UYL U 5 Uduss
wnuNUare: 3 Uausy anaNlamadluuraanaing

ﬂl&' d’d 4 1 Y a 1
Togdigeananuniidnamwnalinialsalumwsiveg
Tuszauthunane uddegnenniidnaningslaun
n:' ] < o % v
pauhwiy Wz lsauazeuln Tamalumsuws
N'"nuaangjmﬂuaﬂu'aﬂﬂzﬂmﬁmnmumwswaﬂiu
szauithunan ualamalumsunsehuzasdeanau
ﬁiamagjwzagiﬁ?iBQﬂwsnﬂiLLw%ciwuwwqmmﬂu,az
MR MIIUATIETHANTENUNNFUNIWYDINTNNIY
aununmnululaves PnuhAkanIENUFRE WY
Tuszuumadumeala wazszuumaduaivng lums
AANLRANTENUNNFUM WU IEMBUUIL TN DN
agluszauihuna

nuamsdnw laihlugmsudladamiaves

1 < U = Vv c: U o a
aglluszuu nande mMsundaymnunaeiiie

a v c‘q v Ac{d‘ d‘
VANHIOM5UL=NAA NGNS DUNDANBNTENUNN
amdaliiaaiulwissas msuddamndasns
duraloamsvamaunsaitlesnuszuumadumeala
Tanuwinaunmaumelutszas wasasauur
dasnuaulwaziiganmsunsanunaNenaIMe

aaﬂlﬂgjﬁmmﬁaumﬂuaﬂ FTdHaGaFMNAINA
LLa:qwmwwmﬂszm%uﬁagimﬁ'ﬂ‘[mmauﬂawa::lé’
lushugnlasumanssnunsiduwtinnuuasyUssena
FOUUBYHLABNATIANFUN WAL NALBEALNNAN LD
PN uMsacaNyadIna lsANULWSENUABNNIANLD
282 DAUNUNNMSANE LlUATALPaszuumea lulad
assumethszitlasnunaisiazszlunIaaian
T lumsieszvlamaifuuvaanaiisuastavasla
I ' = = Y YV a ] o Vv
Wuadnd msiimsligsuiiagautsvesihluldnu
Tumsiiuuazitenzidayatiamanaunulums
AANMTVLENANHDENADLUD e lUNHSzUUEIA
UM INTINEUTUA TANANNIDHANTENUNLLAA
LAY o ' P P P 0 8 v
unuduneaanlegruaIasiiagamansiasyi v
STUUNANNIN @D DANIN

a‘g‘d
STUUASFUNAMSLENTENU N uNa N HUpYe
< [ = al a '
Wumsnanme luladasaunanainnsnoitaey
dayaraih lunawuud ladymuaiivisves log
150 1N UNIUTZUUBULA DS LT A LA ZN AT
agnuduszuu &'QLLGimﬁﬂLﬁml,a::ﬁ'uﬁﬂ%'aga Ak
a T Y aada o % v '
Inneidayalagldadanianunedasluoueie g
P P2 a o v a
waldlumsmanuenlewasitanmunnalvio
Tsa Faemelumsunsriueesdnnmy SInNtanae-
AsenuNaIracanunululava: Ussnsunandalas
SAULAVHLUALHANITENURDFNIANR DN DENNATUNIU
MuIngUsEaNAYaIMSAnKIATIIL
PUHUAMEHANNUNIIMINRINTEUUNTIUNA
EhsegzyansnUans: azna Ivtnedsslaniun
' PR | ¥ ° v A P
vhanunnezae iszuululFdluedasiialunms
ez lamamstiaNaNENNUaue: Lazwd L
Jamedaiuszuu ietelvlsemuudasanaann
TsauazAegumwiiazuannisves

S328

Journal of Health Science 2022 Vol. 31 Supplement 2



waluladiasaumanistehsziallasnunaiviazes

AeenIsndszne

yovauANINguNngaisn Dutly garueans
ainnutlavnuaiuanlsaii 3 WWIAUATIITIA Uay
WenNa wIrus UnINNIISIIUGUINIYMS 7
UUEINANNINUIIT IUGUUAYDNAMNUANG UdzDD
?JaU@wﬁ’uﬁmf@wmt/aws;z"luﬁ@m”mmfma’n lums

%4 T = < v I~ r a’

lianuswdalumaiivdayaiiiuagegs

L@NEI5219D

1. @UNNUAMENITNMTHHUILATHINALITTIANUINTA.
MsUsezy Basmswanndidediu Uszad 2546. UUNYS:
30 #.8. 2546; AUENMIUTYNUALUAAITUM duuia
Wil JnIauums;

2. Uszmws umagela. wwamelumsiamsvazayaclas
[Bumasifing. 2549 [Fuduiile 20 a.a. 2559]. unas
iaga: http:/ /thesis.swu.ac.th/swuthesis/Env_Sci/Pra-
paporn_K.pdf

3. M& @ewlyead. msvamsvezyares [Bumasiie).
92545 [uduLile 10 5.0. 2559]. wvasdaya: hitp://

eve.eng.ku.ac.th/ ?lang=th&start=40

SUIANINFUNW. F90AU Thailand 4.0 [Butnasiiial.
= k4 ‘ﬁ' ' vV
2559 [dUAULB 30 5.A. 2559]. UWWaANUBNA: https://
thaiembdc.org/2016/12/29/§5ﬂﬁ’u—thailand—4—0-
vV 1
wuunladre/
wiion witlana, sigwed NIUseLEET. MIDBNUUUNMIN
LLG:@LLﬁizUUg’m“gE}Qa (database systems-design, de-
velopment and management) ISBN 978-616-90280-
5-5. WNHATIN 1. NFUNNNIUAT: Fuwanhe; 2552.
= v = L o L
ety @esieeas. msminvezyalpawuudinay
] (% a a < < = v &
BENYNNANFUIALA [BUNBSLTA]. 2552 [FuAuLie 5
#.m. 2559]. wnwaadaya: hitp://infofile.ped.go.th/
waste/waste_sanitarylandfill.pdf
L QI A:( =Y L
@eIns Aaaward. vanmadsulisunsy 29I
) a s < &y A
Wannlusunsu [Buwasiila]. 2561 [§uauiiia 30 5.0.
2559]. unavdaya: https://www.rw.ac.th/jeta-
vat/?web=1es01.3
Wty ANDIIONT. WM ITIUTBYaAIE MySQL ISBN
978-616-262-068-3. NNWATIN 3. NTUNNNWIUAST:
Fuwanhe; 2555.

@ @

a6 ANGIMULND, IUNTVIT wYAN. Allaldeu PHP.

q u

)

¥
[

NHATIN 2. NTUNNNIIUAT: ANTIT; 2552.

=

N3N IIGIINGY 2565 Uil 31 AUUWIGN 2

S329



Information Technology for Pollution Surveillance in Landfill

Abstract: Information Technology for Pollution Surveillance in Landfill

Buncha samart, B.Sc. (Computer Science); Kamon Photchana, M.Sc. (Medical Technology)
Office of Disease Prevention and Control Nakhonsawan, Thailand

Journal of Health Science 2022;31(Suppl 2):5318-S330.

Landfills are a source of pollution that has a huge impact on health and the environment. Therefore,
it must be systematically monitored. This academic work is the implementation of technology according to
the government policy Thailand 4.0 to collect and analyze data automatically with purpose 1). To develop
information technology to be able to analyze the chance of being a source of pollution of the landfill.
2). To study the efficiency of the analysis of factors causing pollution to the waste landfill. Methods of
study 1). Study data on garbage dumps 2). Development and experimentation of information technology
systems 3). Find the relationship of factors that cause the impact of pollution in the landfill. The data
of the waste bins previously surveyed through smart phones of 5 sites and 100 workers were analyzed
using descriptive and inferential statistics. The study found that the waste pits were likely to be sources of
high levels of pollution in three locations, assessed on the potential threat, exposure, impact. Smoke is a
threat with a high potential for health impacts. Assessed by chance, frequency, quantity, severity, workers
exposed to high levels of airway smoke. Assessed by protective equipment, behavior, frequency, working
hours, and moderate airborne transmission. Assessed by weather conditions, wind direction, obstructions,
workers are at high respiratory health risks. assessed from clinical symptoms but found a low level of
environmental change. assessed by inquiry Shortness of breath was associated with smoke at a statistical
significance of 0.05. (df = 1, X2 square = 3.84, X2 calculated = 5.89, (1) = 0.6), but was not statistically
significant in the climate change factor. Conclusion and review of the results of data analysis to solve
problems in a systematic way, namely Solve the problem of pollution sources by disposing of combustible
waste in other ways that produce less smoke. Solve the contact channel problem by providing respiratory
protection. and create a line to prevent smoke from spreading into the environment. In summary, the in-
formation technology for monitoring waste pollution prevention can analyze threats, distribution channels,

and possible impacts. Therefore, it is a good tool for effective problem solving planning.

Keywords: landfill; information technology, pollution; surveillance
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Abstract: Thu Use of Innovative Massage and Hot Compress Gloves to Increase Physical Fitness of Disabled

Athletes

Tasanamin Ratchatathanarat, D.P.A.*; Neeranuch Wongcharoen, Ph.D.**; Kannika Phosanga, M.B.A.*,
Sanpet Ruangaram, M.Ed.***

* Research and Development Center of Security the Coast in Gulf and Andaman of Thailand, Bangkok;

** School of Nursing, University of Phayao, *** Phanom District Public Health Office, Surat Thani Prov-
ince, Thailand

Journal of Health Science 2022;31(Suppl 2):S331-S340.

The quasi-experimental, posttest-only, nonequivalent control group design research aimed to
develop gloves that combine massage and hot compress to increase physical fitness of disabled in moving
athletes. The samples were 136 disabled athletes who were devided into 2 groups: the experimental group
(n=68) and the control (n=68). The research instrument was innovative gloves that combined massage
and hot compress together. The glove was made from thin nano fabric to prevent wetness. There were 3
layers of materials: the inmost layer was insulation, the second layer was crystal sand, and the outermost
layer was herbs. The gloves were used in testing by physical fitness test between the experimental and the
control groups (n=68). Data on physical fitness were collected and were analyzed by using descriptive
statistics and independent samples t-test. The findings revealed that the physical fitness of the disabled
in moving athletes after experiment, the average score of the experiment group was higher than that of
control group; and after experiment, the experimental group and the control group had different physical
fitness which was comprised of 5 factors: circular-respiratory fitness, endurance, strength, flexibility and
body composition with a statistical significance level of 0.05. Based on the study results it was recom-
mended that sports associations should apply these innovative gloves for promoting physical fitness of
the disabled athletes in order to increase competitiveness, muscle recovery, prevent repeated injurie and

improve physical fitness of disabled athletes. In addition, innovation can apply to general public.

Keywords: gloves; massage; hot compress; disabled athletes, physical fitness
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Using QF-PCR Comparing with Standard Karyotyping

in Thai Pregnant Women
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Abstract This study compared the efficacy of prenatal QF-PCR testing at a STR loci set and standard karyotyping
for the detection of common fetal aneuploidy in Thai pregnant women. Genetic variations of the 21 STR
markers were evaluated in a Thai population. Amniotic fluid or umbilical cord blood, together with buccal
swabs, were collected from 648 volunteer pregnant women, all of whom were diagnosed as being at high risk
of pregnancy with chromosomal abnormality. Twenty-two abnormal karyotyping-result samples were ana-
lyzed and compared with random 22 normal samples. QF-PCR was performed with the Devyser Compact v3
kit, while fragment analysis was conducted by capillary electrophoresis using the Applied Biosystems 3500
Genetic Analyzer, and genetic variation analysis was carried out with the forensic statistics analysis toolbox
(FORSTAT) and GenAlEx 6.5. The QF-PCR and karyotyping results were identical, and no false positive or
negative results were observed in either test. Heterozygosity, polymorphism information content (PIC), and
power of discrimination (PD) were 76.1-95.2%, 0.54—0.92, and 0.744-0.970, respectively. All 21 STR
markers of Thai pregnant women in this study displayed acceptable polymorphism and heterozygosity to be
used as prenatal diagnosis. Further study in larger population about the polymorphism, cost-effectiveness and

specimen transferring should be performed.

Keywords: QF-PCR; prenatal diagnosis; aneuploidy; karyotyping

Introduction of fetal chromosomal aberration. First, invasive method,
Presently, there are 2 types of prenatal diagnostic ~which need amniocentesis or cordocentesis procedure.

testing methods commonly used for the determination Second, non-invasive prenatal testing using next
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generation genetic analyzer, which use maternal
peripheral blood as examined specimen. Each method
has their own advantages and disadvantages(l).
Important factors which indicate the method selection
in each situation are the cost, economy of scale, time
consuming and sample transferring capability. In this
study, an invasive method was tested. A set of short
tandem repeat loci using in a commercial QF-PCR
test is examined for its suitability to be used in Thai
population. Moreover, the method is also suitable for
the situation when the rapid result is needed for the
decision of pregnancy termination. Therefore, accu-
racy of the result is evaluated in the study. The data
in this study maybe useful for the genetic counselor
and further prenatal genetic testing study.

The estimated induced abortion ratio in Thailand
is about 19.5 per 1,000 live births, with 15.4% of
cases indicated by fetal abnormality, including con-
genital anomalies and hereditary diseases, identified
with prenatal diagnosis techniques(z). Aneuploidy is
the most frequently found chromosomal abnormality
in humans, occurring in at least 5% of all pregnancies,
and it is the leading cause of pregnancy loss®®*. The
most common chromosomal aneuploidy in newborns
include Trisomy 21 (Down syndrome), Trisomy 18
(Edward syndrome), Trisomy 13 (Patau syndrome),
monosomy X (Turner’s syndrome) and other sex-chro-
mosome aneuploidies. These aneuploidies can account
for up to 95% of liveborn chromosome abnormalities
world-wide®. In Southern Thailand, Down syndrome
is the most common chromosomal abnormality, with
an incidence rate of 1.21 per 1,000 newborns. Only
34.1% of cases are prenatally diagnosed, resulting in
the need for induced abortions'®. This reflects the lack

of an effective national prenatal screening program in

the country.

Legitimate termination of pregnancies of more than
12 weeks’ gestation is allowed when there is evidence
of serious fetal impairment; therefore, accurate and
rapid prenatal diagnosis of fetal genetic abnormality
is needed in order for pregnant women to make a
decision about terminating their pregnancy. As this is
related to criminal law and not human rights issues,
the method of diagnosis should have the following
essential features:

1. It should be accurate;

2. Its results should be repeatable and retraceable;

3. The access to testing should be fair and

available to every Thai citizen;

4. Its turnaround time should be short.

The gold standard technique for prenatal detection
of fetal chromosomal abnormality is karyotyping
analysis of cultured amniotic fluid cells (amniocen-
tesis) or chorionic villi cells. This technique is cur-
rently the most accurate method with up to 99.5%
accuracy”_g); however, the sensitivity of the karyo-
typing technique is limited by the number of cells in
the specimen, and it can take about 2 weeks for results
to be delivered’® ", Another restrictive factor is the
need for skillful and expert genetic analysts in the
analytical process, especially in cell culturing and
interpretation of results'®; furthermore, the karyo-
typing method is unrepeatable and requires for cell
culturing. Large amounts of amniotic fluid or chorionic
villi are normally needed for karyotyping analysis, so
that all the amniotic fluid in the collected syringe is
usually used in one go, making the method unrepeatable.
Moreover, as the use of living cells is the most
important factor for the success of cell culturing, am-

niocentesis samples have to reach the laboratory quite
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quickly, and rapid sample transfer is still not possible
in some areas of Thailand.

In recent years, quantitative fluorescence poly-
merase chain reaction (QF-PCR) has assisted greatly
in the diagnosis of chromosomal aneuploidies directly
from umbilical cord blood, amniotic fluid or CVS
without the need for cell harvesting, and with a rapid
turnaround time'”. The sample transfer process is
convenient and does not require cell culturing. The
QF-PCR technique relies on quantitative multiplex
PCR principles, using fluorescent labeled primers to
amplify the small repetitive DNA sequences (STR,
short tandem repeats). Currently, many countries in-
clude QF-PCR in their national prenatal screening
programsm). There is no limitation in terms of the
quantity and quality of fetal cells (amniocyte) in the
sample of amniotic fluid because it does not require
cell culture"”; in addition, the remarkable superiority
of QF-PCR methods over conventional cytogenetic
and FISH methods derives from its ability to identify
parental origin of the excess chromosomes"®, which
can be useful in establishing guidelines for family
planning genetics counselling.

DNA analysis of amniotic samples using the QF-
PCR technique amplifies short tandem repeats base
sequences (STR) located on chromosomes of interest
to determine the copy numbers of those chromosomes
in the cell™®. Appropriate selection of STR markers
for analysis needs to take into consideration the
ethnicity of the population based on genetic variation

parameters'”

, so evaluation of the genetic variation
of STRs in the population is required before applying
QF-PCR in the national program(ls). This study
examines the efficacy of assays for fetal chromosomal

aneuploidies of chromosomes 13, 18, 21 and sex

chromosomes, which together account for more than
90 percent of fetal chromosomal abnormalities.
Analysis of amniotic fluid with QF-PCR technology
at the evaluated STR markers should be the best option
for the national prenatal screening program and in
presenting confident legal evidence for abortive pro-
cedures. The aims of this study were to compare the
efficacy of QF-PCR and standard karyotyping for the
detection of common aneuploidy of the fetus in Thai
pregnant women and evaluate genetic variation of a

set of21 STR markers in Thai population.

Materials and Methods
The study involved pregnant women who were
referred to the High-Risk Pregnancy Clinic of Rajavithi
Hospital between January 2019 and January 2021.

Inclusion criteria:

1. Volunteer and her husband were Thais.

2. Volunteer was a pregnant woman over 18 years
old.

3. Volunteer had a high risk of pregnancy with
chromosomal abnormality which are:

1) advanced maternal age of at least 35 years old
at the expected date of delivery

2) previous child or pregnancy with chromosomal
abnormality

3) abnormal ultrasound findings

4) abnormal maternal serum biochemical markers

4. Volunteer provided written informed consent

Exclusion criteria:

1. Twin (or more) pregnancy

2. Heavily maternal blood contamination in the
amniotic fluid

3. Volunteer had any difficulty or contraindica-

tion for buccal swab procedure
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4. Volunteer had a prior diagnosis of pregnancy
of chromosomal recombinant fetus

Withdrawal criteria:

1. The karyotyping result was not available

Samples collection and selection

Institutional Review Board of Rajavithi Hospital
had reviewed and approved the study (EC.
No0.099/2561 ). Thai Pregnant women over 18 years
old were asked to entry to the study. The subjects were
evaluated as having a high risk of pregnancy with
chromosomal abnormalities. All participants in the
study provided written informed consent (n=648).
Either 2 ml of amniotic fluid or 0.1 ml of umbilical
cord blood was taken from each pregnant woman, and
buccal swab samples were collected using a Whatman®
sterile foam-tipped applicator. The fresh amniotic
fluid or umbilical cord blood sample was divided into
two parts; the first part was for regular cytogenetic
diagnosis and the second part was for genomic ex-
traction followed by QF-PCR for compare of the
results.Second part samples were well keptat 20°C
until analyzed. All aneuploidy samples by karyotyping
method were analyzed with the QF-PCR (n=22).
Twenty-two out of 624 normal karyotypic samples
were randomly selected to analyze as the negative
samples.

DNA extraction

DNA was extracted from a prenatal sample (am-
niotic fluid or umbilical cord blood) using a QlAamp
DNA Blood Mini kit (Qiagen, Germany), and Prep-
Filer Express™ Forensic DNA Extraction Kit on
Automate Express (Thermo Fisher Scientific, Waltham,
MA, USA) was used to extract DNA from the buccal

swabs in accordance with the instructions on the kit.

After extraction, the DNA quantity of the samples was
determined using the Quantifiler™ Trio DNA Quan-
tification Kit (Thermo Fisher Scientific, USA) of the
Applied Biosystems 7500 Real-Time PCR System
(Thermo Fisher Scientific, USA).

Markers used

This experiment was performed with Multiplex
PCR using the Devyser Compact v3 kit (Hagersten,
Sweden), which was tested on 26 markers as follows:
five STRs from chromosome 13 (D13S742,
D13S634,D13S628,D13S305, D13S1492); five
from chromosome 18 (D18S978, D18S535,
D18S386, D18S976, GATA178F11); six from
chromosome 21 (D21S1435,D21S11, D21S1411,
D21S1444,D21S1442,D21S1437); and 10 STRs
from chromosome X and Y (DXS1187, XHPRT,
DXS2390, SRY, DXYS267, DXYS218, AMELXY,
ZFYX, T1, T3). As an extra marker for confirmation
of inconclusive results,we utilised Devyser Resolution
v2 consisting of Devyser Resolution 21 v2, Devyser
Resolution 18 v2, Devyser Resolution 13 v2 and
Devyser Resolution XY v2.The list of markers and
labeling information are available in the Devyser Kkit.

Multiplex QF-PCR

QF-PCR was performed with the Devyser Com-
pact v3 kit (Hagersten, Sweden) in accordance with
the manufacturer’s instructions. The PCR program was
used as follows: pre-denaturation at 95°C for 15 min,
and 94°C for 30 s; annealing at 58°C for 1 min 30 s
and extension at 72°C for 1 min 30 s for 27 cycles,
and final extension at 72°C for 30 min. The reaction
was performed in a thermal cycler (Thermofisher,
USA). The protocol was applied for the amplification

of both prenatal and buccal swab samples.
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Fragment and data analysis

Fragment analysis was performed by capillary
electrophoresis using the Applied Biosystems 3500
Genetic Analyzer (Thermofisher, USA), with 3500
Data Collection software, 36 cm capillary array length,
and Performance Optimized Polymer 4 (Applied Bio-
systems) for electrophoresis. Data were analyzed and
electropherograms were constructed using Gene Map-
per IDX software v 1.5.A normal control sample was
consistently analyzed with each run, and the results
were compared with routine karyotyping obtained from
cultured cells.

The interpretation results were defined in terms of
peak-areas ratios. For the presence of normal hetero-
zygous markers, the allele ratio was from 0.8 - 1.4
and up to 1.5 if the alleles were separated by more
than 24 bp. The presence of either three alleles in a
1:1:1 ratio or two alleles with a ratio of <0.65 or >1.8
was considered to represent a trisomic pattern, while
the presence of only one peak was classified as non-
informative. Markers demonstrating allele ratios falling
in the intermediate ranges (1.4 - 1.8 and 0.65 - 0.8)
were classified as inconclusive results. At least two
informative markers were chosen to give normal results
for each chromosome, and at least 3 markers were
needed to report an abnormality. When a trisomic
pattern (2:1 or 1:1:1 ratios) was detected in only one
marker, extra markers were used for confirmation of
inconclusive results. In the case of amplification
failure, the study was repeated at DNA isolation
level at least twice.

Genetic variation analysis

Heterozygosity, typical paternity index, polymor-
phism information content (PIC), power of exclusion

(PE) and power of discrimination (PD) were calcu-

lated using the forensic statistics analysis toolbox
(FORSTAT)"?, and probability of identity (matching
probability) was calculated using the GenAlEx 6.5.

Results

Sensitivity and specificity

A total of 44 prenatal samples (22 abnormal and
22 normal) were investigated, and the results of QF-
PCR samples were compared to those of cytogenetic
tests. All the result in this study was interpretable.
Inconclusive result and amplification failure were not
found. QF-PCR results of buccal swab from the preg-
nant women were used as maternal cell contamination
control. All results from amniotic fluid or CB, were
compared with results from the buccal swab. Maternal
cell contamination was not found in the study. The
results of QF-PCR were as follows: trisomy 21 (eight
cases), trisomy 18 (seven cases), trisomy 13 (three
cases), triploidy (one case), and sex chromosome
trisomy (three cases). Trisomic pattern in only one
marker was not found in the study. Therefore, extra
markers examination was not performed. The results
of the QF-PCR were consistent with those of cyto-
genetic analyses in 22 out of 22 total abnormalities
tested. All 22 normal samples were successfully as-
signed as normal copy numbers of chromosomes 13,
18, 21 and sex chromosome by QF-PCR. Therefore,
the sensitivity and specificity were both 100% (Table
1). An example of the abnormal electropherogram is
shown in figure 1.

Table 1 shows the sensitivity, specificity, and
positive and negative predictive values for all cases.
No false positive or negative results were observed in
either test. All the parents’ samples were found to be

negative for aneuploidy and produced either two (het-
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Figure 1 An example of the abnormal electropherogram (Down’s syndrome), showing a triallelic pattern at 21B locus

and peak ratios of 2:1 at 21A and 21D loci

| Applied Project: Devyser V.3_15062020
Blosystems
GeneMapper® ID-X 1.5
Sample File Sample Name Panel SQ0 S0s sa
AF 0175 E03 05.fsa AF 0175 Devyser Compact v3
Bl 2ATT] I T _
105 175 245 315 385 455
12000
8000
4000
0L : J L
AMELX [ Chr.3 21A 21B 18C 13B 21D
103.49 (132.48 185.82 239.21 311.29 398.12 463.39
9047  |15012 6560 5571 8972 5662 7605
AMELY 21A 21B 18C 13B 21D
109.26 189.84 24717 324.00 403.76 470.73
9877 13010 6066 7266 4634 3217
Chr.X 21B
136.53 253.11
6380 5990

Table 1 Statistical analysis of AF and CB samples tested using QF-PCR in high-risk pregnancies with an aneuploid fetus.

Statistical analysis

AF and CB samples without rearrangements

cases (n=44) (%)

AF and CB samples without mosaicism

cases (n=44) (%)

Sensitivity 100
Specificity 100
Positive predictive value 100
Negative predictive value 100
Accuracy 100

100
100
100
100
100

erozygous) or a single allele (homozygous) peak for
the markers used.

Allelic size range

The observed allele size ranges are shown in
Table 2. Observed allelic size ranges were within the
expected size range recommended by the manufacturer

at all examined loci.

Genetic variation parameters

In this study, heterozygosity and other genetic
variation parameters were calculated for evaluation of
the polymorphism quality of 21 STR markers (Table
3). Non-polymorphic marker of the amelogenin gene
(AMELXY, ZFYX, T1, T3) and SRY were included

for fetal sex determination purpose and not taken to
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Table 2 Allele size range of the STR markers included in this study compared with those reported by the commercial kit

manufacturer.
Marker Location Expected size (bp) Observed size (bp) Observed alleles (bp)

D135742 13q12.12 222 - 334 248-285 248, 252, 255, 256, 259, 260, 263, 264, 265, 267, 268,
269, 271, 272, 273, 275, 276, 277, 281, 285

D135634 13q21.32-q21.33 365 - 435 388-423 388, 394, 398, 400, 402, 404, 406, 408, 410, 411, 412,
415, 416, 417, 418, 419, 423

D135628 13g31. 420 - 4175 433-468 433, 434, 445, 453, 454, 457, 458, 460, 461, 464, 468

D135305 13q13.3 435 - 505 446-469 446, 447, 450, 451, 454, 455, 458, 459, 461, 462, 465,
466, 469

D1351492 13¢21.1 100 - 175 112-164 112, 113, 116, 120, 124, 131, 132, 135, 136, 139, 140,
143, 144, 147, 148, 151, 155, 156, 159, 160, 164

D18S978 18q12.3 195 - 230 208-228 208, 209, 212, 216, 217, 220, 224, 228

D185535 18q12.3 300 - 350 307-336 307, 311, 316, 320, 324, 328, 332, 336

D185386 18q22.1 338 - 430 343-407 343, 347, 348, 351, 352, 355, 356, 359, 360, 361, 363,
364, 367, 368, 369, 371, 372, 375, 377, 380, 381, 385,
387, 390, 391, 394, 395, 396, 399, 400, 407

D185976 18p11.31 440 - 495 452-478 452, 456, 459, 460, 462, 463, 464, 466, 467, 474, 478

GATA178F11 18p11.32 350 - 410 363-394 363, 367, 370, 374, 378, 382, 383, 385, 386, 389, 390,
394

D2151435 21q21.3 150 - 208 178-198 178, 179, 182, 186, 190, 194, 198

D21S11 21¢21.1 215 - 290 235-261 235, 239, 243, 247, 249, 251, 253, 255, 257, 259, 261

D2151411 21q22.3 245 - 345 285-336 285, 290, 294, 298, 299, 302, 303, 306, 307, 308, 310,
311, 312, 315, 316, 319, 320, 336

D2151444 21q22.13 440 - 495 456-486 456, 460, 462, 463, 464, 465, 466, 467, 468, 471, 474,
475, 477, 478, 479, 483, 486

D2151442 21q21.3 362 - 420 374-414 374, 378, 382, 383, 386, 387, 390, 394, 395, 398, 402,
410, 414

D2151437 21¢21.1 105 - 152 115-150 115, 116, 119, 120, 123, 127, 130, 131, 134, 135, 136,
138, 139, 142, 143, 150

DXS1187 Xq26.2 120 - 170 138-155 138, 142, 146, 147, 150, 151, 155

XHPRT Xq26.2-q26.3 265 - 308 281-306 281, 282, 285, 286, 289, 290, 293, 294, 298, 306

DXS2390 Xq27.1-q27.2 312 - 357 321-342 321, 322, 326, 329, 330, 334, 338, 342

DXYS267 Xq21.31, Yp11.31 175 - 217 191-207 191, 194, 195, 199, 203, 207

DXYS218 Xp22.33, Ypl1.32 215 - 260 234-255 234, 235, 238, 239, 242, 243, 246, 247, 255

Table 3 Genetic variation parameters of the 21 STRs on chromosomes 13, 18, 21, X, and Y in the Thai population.

Marker Heterozygosity % Typical paternity Polymorphism information Power of exclusion Power of discrimination
index content (PIC) (PE) (PD)
D13S742 95.2 5.50 0.91 0.814 0.966
D13S634 92.7 3.67 0.85 0.722 0.956
D135S628 81.1 1.57 0.75 0.401 0.901
D13S305 95.2 5.50 0.84 0.814 0.939
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Table 3 Genetic variation parameters of the 21 STRs on chromosomes 13, 18, 21, X, and Y in the Thai population

(cont.)
Marker Heterozygosity % Typical paternity Polymorphism information Power of exclusion Power of discrimination

index content (PIC) (PE) (PD)
D13S1492 91.4 3.14 0.89 0.677 0.961
D185S978 84.2 1.83 0.70 0.472 0.890
D18S535 82.7 1.69 0.74 0.435 0.905
D18S386 95.2 5.50 0.92 0.814 0.970
D18S976 85.7 2.00 0.81 0.510 0.928
GATA178F11 85.7 2.00 0.81 0.510 0.941
D21S1435 85.7 2.00 0.74 0.510 0.908
D21S11 88.6 2.44 0.81 0.591 0.942
D21S1411 94.0 4.40 0.90 0.768 0.966
D21S1444 88.6 2.44 0.85 0.591 0.954
D21S1442 84.2 1.83 0.81 0.472 0.935
D21S1437 87.2 2.20 0.85 0.549 0.937
DXS1187 91.4 3.14 0.78 0.677 0.912
XHPRT 92.7 3.67 0.83 0.722 0.921
DXS2390 91.4 3.14 0.78 0.677 0.919
DXYS267 76.1 1.29 0.54 0.308 0.774
DXYS218 81.08 1.57 0.77 0.401 0.884

the heterozygosity evaluation. All 21 STR markers
displayed acceptable polymorphism and heterozygos-
ity in our population. Heterozygosity, PIC, and PD
were 76.1-95.29%, 0.54-0.92, and 0.744-0.970
respectively. Among all the STR markers, D13S742,
D13S305, D18S386, D21S1411, XHPRT,
D13S634, D13S1492, DXS1187, DXS2390
showed high heterozygosity of more than 90%, with
D13S742, D13S305, and D18S386 showing the
highest heterozygosity of 95.2%, while D2151411
had 94%, XHPRT and D13S634 showed 92.7%,
and DS13S1492, DXS1187, and DXS2390 had
91.4%. DXYS267 STR showed the lowest hetero-
zygosity at 76.1%. The results obtained for hetero-
zygosity and PIC of each of the 21 STR markers

showed that locus D18S386 was the most polymor—
phic marker, and that DXYS267 was the least.

Discussion

When using QF-PCR for prenatal diagnosis, care—
ful consideration should be given to the selection of
the appropriate STR markers and also to the best
number of markers to use for ampliﬁcation(zo).

Validation of the QF-PCR method requires
extensive information about STR markers, such as
heterozygosity, number, distribution and the size of
possible alleles. Data validation is a necessary step
before the testing can be used in prenatal diagnosis(zl).
All markers have to be examined for heterozygosity

and polymorphism characteristics specific to each
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population(zz) .This is a preliminary genetic variation
study of 21 STR markers in Thai population, and the
results show that these 21 loci have high heterozy-
gosity in the population in this study.

In our study, the results obtained by QF-PCR and
karyotyping techniques were compared in 44 cases
and showed a 100% match up. This result is concor-
dance with other study in other ethnicity such as Huo
et al®®, which reported 100% of concordance rate of
the 428 samples without any falsepositive or false-neg-
ative results in Chinese population. However, there
are some limitations of the QF-PCR method in pre-
natal diagnosis, especially cases with chromosomal

1 and Rostami et

rearrangements. De Moraes et a
al® worked on 162 and 4,058 samples, and report-
ed a concordance rate of 93 and 98.6% respectively.
Concordance rate of the earlier studies is varied
between 93 to 100% according to the number of
chromosomal structural abnormalities and mosaicisms
cases found in each study. As a result, accuracy of
“not less than 90%” should be given by the genetic
counsellor rather than 100%. Advantages of prenatal
QF PCR are the rapid laboratory turn around time'”,
the minimal amount of specimen requirement and no
tissue culture is required “'*.Significant method lim-
itation of QF-PCR is the incapability to detect the
abnormality in balanced rearrangement and mosaicism
proportion of <30%>*.According to the Covid 19
pandemic during the study, the number of participants
in this study is quite small. Further study in a larger
population is needed to evaluate the suitability for
nation-wide implementation. The cost effectiveness
and specimen robustness should be also evaluated.
In Thailand, there is as yet no clear policy regard-

ing recommended diagnostic methods for identifying

factors which justify legitimate abortion. As a rapid
method used in genetic counseling, QF-PCR’s ad-
vantages and disadvantages in comparison with karyo-
typing should be clearly explained to the patient. Our
study indicates that the QF-PCR method using21
markers of Devyser Compact v3 kit for prenatal
testing trend to be useful in Thai pregnant women,
according to the rapid turnaround time and sufficient

polymorphism.

Conclusion

Devyser Compact v3 QF-PCR kit trend to be
useful for prenatal aneuploidy diagnosis in Thai
population. Further research should be considered for
other sub-population ethnics and the using of other
reagent kit. Cost effectiveness assessment and study
in larger population are needed before nation-wide

implementation.
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Development of a Care System for Hemorrhagic Stroke Patients from Hypertension at Somdetphraphutthaloetla Hospital

Abstract: Development of a Care System for Hemorrhagic Stroke Patients from Hypertension at Somdetphraphut-

thaloetla Hospital, Thailand

Sudarat Siriprapapol, M.Sc. (Public Health); Somkid Panprasert, M.N.S. (Adult Nursing); Supawee
Didsaprae, M.B.A.

Somdetphraphutthaloetla Hospital, Samut Songkhram Province, Thailand

Journal of Health Science 2022;31(Suppl 2):S353-S364.

This research aimed to develop a care system for hemorrhagic stroke patients from hypertension
at Somdetphraphutthaloetla Hospital and examine system outcomes. The research progressed sequentially
through the following three steps: (1) situation analysis (2) design and development a care system and (3)
evaluation of system effectiveness. Research tools included: a review of medical record forms for hemor-
rhagic stroke patients from hypertension, a questionnaire of care situations, a knowledge test for those
who treat hemorrhagic stroke patients from hypertension, a compliance with clinical practice guidelines, the
assessment of caregiver knowledge and ability, questionnaire of nurses and caregivers’ satisfaction including
clinical outcomes evaluation form. Data were analyzed using content analysis, descriptive statistics, and
paired t—test. The results showed a care system for hemorrhagic stroke patients from hypertension with
5 elements: the first element was development of registered nurses’ knowledge and competency; the second
was resource availability management; the third was the care guidelines; the fourth was follow-up
practices and the fifth element was the effectiveness after implementation of a care system. The outcomes
were: (1) the registered nurses’ knowledge were improved statistically significant at p<0.05; good levels
in practice and satisfaction were at a good level, (2) the knowledge of caregivers were improved statis—
tically significant at p<0.05; their skills in patient care were at a moderate level and satisfaction were at
a good level, and (3) evaluation of important clinical outcomes found that door to operation was target,
decreased complications, including mortality rate and length of stay were decreased. Therefore, this care
system could produce better treatment outcomes for patients. The results of this study should be considered

for planning in continuous quality improvement of nursing care.

Keywords: care system; hemorrhagic stroke patients; hypertension
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Effectiveness of DPACrb Ketogenic Diet Programe in Controlling Type 2 DM, Potharam District, Ratchburi Province
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* NAFBUANINUANGINYBIFBNNGNEIE Chi-square test UBNUULY independent t—test

0 fiu 8 uazdUenviii 4 fu 8 (p<0.05) udazwuth
TudUeid 12 vy @ DTX wisdumnnnludew
il 4 uay 8 AN 2 uazmnd 1

NYUNABDY HANIUTBUNBUNBUUALHAINS
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Whniinuas BMI uanensiusehaiivieshan (p=0.019
(a2 0.049 MNFIAU) fhumsanuaemiade HbAlc
wud laueneneny (p=0.623) drunguauaN

NaMSLUSHUNEUNDULAZVAINM AN WUMTANS
2B9ARAEYDINMIEN BMI uay HbAlc lauand
U (p=0.474, 0.618 Uaz 0.913 MUMAU) WANU
1 duads HbAle saangumasasiiuinlinanauas
NANTINGNAILAN FIINTI9T 3 UazmMNd 2
Han15U3BULTEUANNLAN AT BIAILARE
vhwiin waz BMI naamsann ludensid 12 szuha
naNneaaLazngNmIuaN wulluandnnu (p=

15199 2 MeEHSeuiaua DTX n'auu.asvia“'amsﬁﬂuﬂumjammamLtasnfjmmuqm

HGEY DTX Mean S.D. Wilks’ Lambda, p-value
ngunaasy  dUevi o 159.97 47.83 0.003
dUonvi 4 151.23  41.23  ghuonen:
FUanvi 8 131.20 33.87 FUa o-dUant 8, dUm o-dua 12
FUan 12 128.47  27.30 FUMA 4-dUon 8, s 4-dua 12
nguamuaN  dUavio 168.83  60.64 0.000
dUondi 4 157.37 47.33  @fuane:
FUmi 8 146.10 42.70 FUM o-dum 4, Uy o-ddm 8
FUai 12 160.80  40.27 FUmv 4-dUm 8
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0.261 WAL 0.343 MUAGU) GINTNT 4
waIMINAaesdlaiii 12 ndunasesaNI
MUANIZAU DTX le3a8az 56.67 ¥NNIINGN-
muau (165asar 23.33) waznguitldsulusunsu
aansoanszau DTX lettluund (Uu 2.43 1 (95%
CI-1.18-4.99) #oanguiilaildsulusunsy waz

NENNAABNEINITOMUANIZAYU HbAlc Lo Sazaz
46.67 annnnngumuan (ladeeas 20.00) lag
nauilésulsunsuaninsanuszdy HbAle 1¢iflu
Und 1T 2.33 (95% CI = 1.04-5.25) naanguiilal
T@sulusunsy sl 5

51990 4 MsuSauiisuAndginrin waz BMI $ain15@n¥) DPACrb KD SEWINNANNANBILITNANAIUAN

dus NYUNAIBY NYNAIUAN p-value

Mean SD Mean SD
viin 71.96 16.06 67.72 12.65 0.261
BMI 27.56 5.59 26.37 3.89 0.343

M9 5 ﬂ"l'il,‘l.l%il‘uLﬁEIUﬂ"I'Sﬂ'JUQNT’iﬂLU']W)”Iu?fﬁG\ﬁ 2 'swiwnq'mnmamu,axmjwmuqu

MU NANAIBEN sy (DTX/ HbAlc) RR 95%CI
aula anlaila
N SeEac 1w Seeas
DTX dUevin 12 NAUNANDN 17 56.67 13 43.33 2.43 1.18-4.99
NYNAIUAN 7 23.33 23 76.67
HbAlc dUa¥in 12 ngumaasy 14  46.67 16  53.33 2.33 1.04-5.25
NYUAIUAN 6 20.00 24  80.00

LRl a c: c} Y 1 :::v

Jihaivnugiion 2 iunsiunguniulasams
DPACrb KD y)n91gaanfaimeateay 3 Juda
FUMHD IN.F0. LHNMUEIUININIU 19 e galsila
GUENYNU 11 518 Waasu 12 dUad éunse
wgaeinla 3 918 3y 14 8 (Geeas 46.67)
uazenansnanela 5 e (Fowaz 16.67) wagihe
WIMNUEIINTONAENNIDNEAENUITNIULG 59N 19

v Vo Vv

918 (99892 63.3) LLazQﬂ’m 26 AU (90892 86.67)
ansoanihmaluidonasle anauads 31.5 mgs
uRgIanARay HbAlc adlatiies 18 au (3azay

60.00) uazan HbALC énh 7 1§ 14 318 (3awaz
46.67)

glhawnvnuziadl 2 Mdhsunduilusu
Tasamseanmaineaianues 22 au (5880
73.33) 1ﬂ1é’isqﬂ31uﬁ wazgihe 14 au (3e8az
46.67) annsnamnmaludanadld anaunds 8
mgo% anasaumuaNle 7 8 (Fagar 23.33) anan
1as HbATc aald 12 au (30882 40.00) anaas
HbAlc shnt 7 16 6 518 (3peaz 20.00)
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Abstract:

Keywords:

Effectiveness of DPACrb Ketogenic Diet Programe in Controlling Type 2 DM, Potharam District,

Ratchburi Province, Thailand

Suriya Guharat, M.D.; Duangduean Konthong, B.N.S.
Ratchburi Provincial Health Office, Thailand
Journal of Health Science 2022;31(Suppl 2):S365-S375.

This quasi-experimental study in two groups and pre—posttest was conducted for evaluation of the
effectiveness of DPACrb Ketogenic Diet program in controlling type 2 DM. Sample size was 60 cases
those were divided to experimental group, 30 cases, and control group, 30 cases. Selection by type 2
DM voluntarily join the project. All cases were examined for body weight, BW, BMI, DTX and HbAlc.
The behavioral change plan was designed and implemented by health care workers in health centers.
The experimental group was changed meal to be very low carbohydrate (<20 gm of per day) and 30
minutes exercise, 3 times a week; and this group was reduced or stop anti-diabetic drugs if Dextrostix
result (DTX) was normal. The control group got anti-diabetic drugs and used routine behavioral change
program (DPAC). It was conducted during April 2019 - July 2019 and follow up BW, BMI, DTX,
HbA1lc at 4 week, 8 week. and 12 week, respectively. It was found that the BW, BMI and DTX of the
experimental group was significantly lower than before the study, (p<0.05). But the HbAlc could not
be controlled. The BW, BMI and HbA1lc of the control group was lower than those before the study,
but not significantly. The proportion of the experimental group in controlling DTX and HbA1lc to normal
was 2.43 and 2.33 (95%CI = 1.18-4.99 uaz 1.04-5.25, respectively) times higher than the control
group. Thus, patients with type 2 DM had remissed to normal up to 46.67 percent by DPACrb ketogenic
diet; and 6.67 percent of them could reduce antidiabetic drug consumption. Therefore, this program could

be implemented to reduce new cases and control the prevalence of diabetis.

effectiveness, DPAC, ketogenic diet, control, diabetes mellitus; reversal, remission
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The Use of Customized Cranioplasty Implant Formed
with Desktop 3D-Printer Using 3D-Printed ABS Plastic
Compare with Methyl Methacrylate Resin in Cranio-

plastic Patient
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Sunti Angkanasopit, M.D.* Date revised: 2022 Mar 17
Date accpeted: 2022 Mar 29

*Department of Neurosurgery, Phranangklao Hospital, Nonthaburi, Thailand

UNAALa The purpose of this study was to evaluate the utilization, efficacy, effectiveness and complications in
delayed cranioplasty patients using a 3D-printed cranioplasty compared with delayed cranioplasty patients
using self-curing methyl methacrylate resin that was traditionally molded by hand in Phranangklao Hospital.
A prospective study was used to evaluate the efficacy and safety of 3D-printed cranioplasty compared with
conventional cranioplasty. Twenty-eight consecutive patients who underwent delayed cranioplasty from June
2018 to December 2020 in Phranangklao Hospital were evaluated. Age, sex, initial diagnosis, operative time,
length of stay and complications from surgery occurring within 1 year after surgery were analyzed using dis-
tribution of frequency, percentage, mean and standard deviation. Differences were tested with likelihood ratio
chi-square and independent samples t test. The 3D-printed cranioplasty group had shorter operation time than
the conventional cranioplasty group (p<0.05). In the 3D-printed cranioplasty group, complications were
greater than the conventional cranioplasty group (p<0.05). No serious complications were found from the
materials used. The use of a 3D-printed cranioplasty using ABS plastic could be done at a hospital-level,
satisfactorily safe and effective. Significantly reduce the time of surgery. No serious complications from the

material used were found.

Abstract: customized cranioplasty; skull defects; PMMA; ABS; 3D-printed cranioplasty

Introduction post-operative brain edema, hemorrhagic stroke, etc.,

In many cases, a wide craniectomy was a surgical or in cases where the original skull had to be removed
necessity. Especially in cases where a rapid reduction  due to an infection of the skull, skull tumors, etc.
in intracranial pressure was required due to brain When the patient’s clinical symptoms improved, brain

swelling from various causes such as head injury, swelling subsided, neurological condition stabilized,
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msuSausunslanslnanAdsusiianpdasiiawaniinlaglgwaradnin ABS waznmsldnslnandsusiiios PMMA

and there were indications for skull restoration. The
patient will have surgery for delayed cranioplasty.

At the moment, the materials used for cranio-
plasty(l) can be classified into two categories:

1. Autogenous bone grafts such as patient’s orig-
inal skull ﬂap(z), bones from other body parts such as
ribs, iliac bones, and so on.

2. Alloplastic materials such as polymethyl-
methacrylate (PMMA)® ™, porous polyethylene

(PE)®®®, polyetheretherketone (PEEK)® *®91",

(3,5-6,12-13) (5-6)

titanium , ceramic and others.

Although using autogenous bone grafts for cra-
nioplasty was simple, convenient, perfectly fit, and
less expensive, there were still significant problems,

including bone flap resorption after cranioplasty(“'m)

and serious complications such as infection”.

Many studies had been conducted to investigate
the fabrication of the cranioplastic flap using various
materials ***'*""'® No method had yet been ac-
cepted as an ideal standard.

According to current standard, patients were treat—
ed with self-curing methyl methacrylate resin (Cod-
man Cranioplastic® type 1 - slow set). Because the
material had to set and harden after an acrylic implant
was manually molded in an operating room, the sur—
gery took a long time. Furthermore, hand forming
made it impossible to shape the cranioplastic flap with
traditional symmetry or to perfectly fit to the skull
defect. It is even more difficult in the case of com-
plicated or curved parts of the skull, such as the cor-
ner of the temporal bone.

At the moment, 3D printing technology is being

7,18
(18 and can

used in a variety of medical applications
be done manually at the hospital level. Various 3D

printing materials were easily accessible.

Acrylonitrile butadiene styrene (ABS) plastic was

(19-23) that could

another inert thermoplastic polymer
be used to make prostheses parts(zs'%) that were in-
expensive and readily available on the market. It had
good properties such as being strong, tough, flexible,
able to withstand tensile force, not brittle, excellent
weather resistance, chemical resistance, heat resistance,
high temperature resistance, having a high melting
point, being insoluble in water, being light in weight,
and being easily polished to work. However, it had a
disadvantage: it had a strong odor and was extremely
sensitive to workpiece warping during the 3D printing
process.

Although, at temperatures above 400 °C (750 °F),
ABS can decompose into its constituents: butadiene
(carcinogenic to humans), acrylonitrile (possibly
carcinogenic to humans), and styrene (reasonably
expected to be a human carcinogen)(lg’27). However,
ABS was stable to decomposition and inert under
normal conditions at temperatures ranging from 20 to
80 °C (4 to 176 °F)"?.

The researcher was interested in studying and
presenting the method of forming a cranioplasty formed
with a 3D printer using ABS material, including an
evaluation of the efficacy, effectiveness, and compli-
cations of delayed cranioplasty patients using 3D
printed cranioplasty using ABS plastic compared to
conventional hand-formed self-curing methyl meth-
acrylate resin (Codman Cranioplastic® type 1 - slow
set) in Phranangklao Hospital.

This study provided basic education information
on how to form cranioplasty with a 3D printer using
ABS or other materials. The 3D printed technique
could be applied to other organs such as facial bones,

limbs, and so on in the future. The applications of this
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research were useful as a model for other hospitals to
follow.

The objectives of this study were to assess the
efficiency, effectiveness, and complications of delayed
cranioplasty patients using 3D-printed cranioplasty
using ABS plastic compared to delayed cranioplasty
patients using conventional self-curing methyl meth-

acrylate resin in Pranangklao Hospital.

Material and Methods

This was a prospective study. Data was gathered
from patients who underwent delayed cranioplasty at
Phranangklao Hospital between June 1, 2018 and
December 31, 2020. Age, gender, initial diagnosis,
operative time, length of stay, and complications from
surgery occurring within one year of surgery were all
collected. Data on sex, age, and initial diagnosis were
analyzed using frequency, percentage, mean, and
standard deviation distributions. The likelihood ratio
chi-square was used to analyze data on operative time
and hospital stay. Complication data were analyzed
using the independent-samples t test.

The research protocol was approved by the Ethics
Committee of Phranangklao Hospital, Phranangklao
Hospital, Thailand,
EC15/2563.

under protocol number

Indications for cranioplasty were aesthetic, young
age, working age, high risk of injury at the site of the
skull defect, and Trephined syndrome(l).

The duration of cranioplasty was determined by
the resolution of brain edema, improvement of
neurological symptoms, and the absence of infection
risk™.

The 3D-printed cranioplastic patient group con-

sisted of willing participants in this study. Retrospec-

tive data were used to compile the conventional cra-
nioplasty patient group. Because of the small number
of patients, the randomized control trial method could
not be used in this study.

Inclusion criteria were that the patients had an
indication for cranioplasty, that the period of cranio-
plasty was not less than 6 months, that they were
between the ages of 10 and 70, and that they were
voluntary patients.

Exclusion criteria included pregnancy, inability to
attend required follow-up visits, and involuntary pa-
tients.

Due to the small number of patients, the data for
the conventional cranioplasty group were collected
from three neurosurgeon staffs: four patients by senior
staff, three patients by another senior staff, and eight
patients by the researcher. The researcher collected all
of the data for the 3D-printed cranioplasty group.

Cranioplasty Implant 3D-Reconstruction
Modeling Technique

Cranioplasty implants were reconstructed using the
patient’s CT or MRI scan data. Data was processed to
create a 3D model from 2D images. using a Macbook
Air notebook computer (13’ screen, 2017, CPU 1.8
GHz Dual-Core Intel Core i5, 8 GB 1600 MHz
DDR3 memory, Intel HD Graphics 6000 1536 MB
image processor) via program OsiriX 12.0 (OsiriX
MD version 12.0 of Pixmeo SARL Switzerland for
iOS and macOS).

The 3D model created by OsiriX 12.0 was ad-
justed and its integrity was changed. Missing parts of
the skull defect were re-created with Blender (version
2.83.5, freeware and open source from The Blender
Foundation (2002 ), Netherlands for Linux, Windows
and macOS). The edited 3D model was checked and
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damaged parts were repaired with MeshMixer (version
3.5, freeware from Autodesk Research (2020), USA
for Windows and macOS)

The researcher used three methods to create a
cranioplastic implant based on the CT scans available
from the patient (Figure 1).

If CT scan results were available both before and

after craniectomy, a cranioplastic implant was created

using the boolean subtraction method (Figure 1A).
If CT scan results were available only after
craniectomy, a cranioplastic implant was created using
the reflection method (Figure 1B).
In the absence of a pre-craniectomy CT scan
results and the inability to compare with the other side
for any reason, a cranioplastic implant was created

using the reconstruction method (Figure 1C).

Figure 1 Three methods for reconstructing a cranioplasty implant.

1A

-0

1B

1C

(1A) The subtraction method for preparing cranioplastic implants. The pre-craniectomy CT results were compared to the

post-craniectomy CT results, and the images were boolean subtracted.

(1B) The reflection method for preparing cranioplasty implants. The normal side of the skull was reflected, and then

boolean subtraction with the craniectomy side was performed. The cranioplastic implant was created by simulating

from the normal side.

(1C) The reconstruction method for preparing a cranioplasty implants. The cranioplastic implant was created by program

simulation.
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After obtaining the customized cranioplastic im-
plant design, holes with a diameter of 2 millimeters
and a distance of 2 centimeters were made across the
entire cranioplastic implant. There were two objectives
of holes making. First, exudates are drained through
perforations in the bottom of the cranioplastic implant
in order to prevent subgaleal collection and the build-
up of exudates under the implant. Second, holes on
the edge of the cranioplastic implant utilized as a
fixing place for the implant’s fixation to the skull
using soft stainless steel wire (Figure 2).

Following the creation of the cranioplastic implant
by an emulator, the final printing was provided by
Ultimaker Cura (version 4.6.2, free program from
Ultimaker BV, Netherlands for Linux, Windows and
macOS) with CreatBot brand 3D printer FDM (Fused
Deposition Modeling), Model F160 (Henan Suwei
Electronic Technology Co., LTD., China, $2,248)
using medical grade ABS filament (1.75 mm FILOAL-
FA® ABS-3d FC by Elix filament collaboration with
ELIX Polymers, Biocompatible: ISO 10993-1%%,

USP Class VI®**®, Food contact approved material

Figure 2 Pre-poring method.

Remark: Holes were constructed across the entire cranio-
plastic implant to drain exudates from the bottom of the
cranioplastic implant and along the cranioplastic implant
edge to serve as a fastening place for the cranioplastic

implant with skull.

acc. EU No 10/20111 and 21 CFR FDA, 31.97 €/
700 g, density 1.06 g/cm®).

Cranioplasty Operative Techniques

The cranioplastic implant was sterilized by drying
Ethylene Oxide gas at 60 oC®12 The cranioplasty
surgery was performed according to standard surgical
techniques. The cranioplastic implant was placed in
the subgaleal fibrosis layer. The cranioplastic implant
can be modified using a high-speed drill in the case
that any sections are misaligned or need to be person-
alized, such as thick temporal muscle tissue. The 0.5
mm diameter soft stainless steel wire was used to
secure the cranioplastic implant to the skull. Redivac
drain was implanted for at least 7 days or until the
exudate was reduced to prevent subgaleal collecting.
Following surgery, patients received 1 gram of an
antibiotic of the cefazolin type intravenously every 6

hours for 7 days.

Results

From June 1, 2018 to December 31, 2020 at
Phranangklao Hospital, there were 28 cranioplastic
patients, both in the conventional cranioplasty group
and the 3D-printed cranioplasty group, 24 males
(85.7%), 4 females (14.3%), a total of 28 surgical
operations. A total of 15 patients had traditional cra-
nioplasty, requiring 15 procedures, while 13 patients
underwent 3D-printed cranioplasty using ABS plastic,
requiring 13 surgeries. Patients ranged in age from 8
years and 8 months to 58 years and 8 months, with
a mean age of 34.81£15.17 years.

In conventional cranioplasty group, there were right
craniectomy 7 cases (46.7%), left craniectomy 8
cases (53.3%). In 3D-printed cranioplasty group,

there were right craniectomy 7 cases (53.8%), left
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craniectomy 6 cases (46.2%).

The initial diagnoses were from acute subdural
hematoma in 16 cases (57.1%), acute epidural he-
matoma 4 cases (14.3%), intracranial hemorrhage 2
cases (7.1%), brain tumors 1 cases (3.6% ), depressed
skull fracture 1 cases (3.6%), cerebral contusion 1
case (3.6%), infected previous cranioplasty 1 case
(3.6%), cerebral edema after cerebral infarction 1
case (3.6%), cerebral edema after ruptured aneurysm
1 case (3.6%), details are shown in Table 1.

The conventional cranioplasty group were 13 males
(86.7%), 2 females (13.3%), patients ranged in age
from 17 years to 58 years, with a mean age of

29.43+£12.42 years. The 3D-printed cranioplasty

group were 11 males (84.6%), 2 females (15.4%),
patients ranged in age from 19 years to 67 years, with
a mean age of 41.46+14.47 years.

Acute subdural hematoma was the leading cause
of craniectomy in both groups of patients. There were
8 cases (53.3%) in the conventional cranioplasty
group, 7 cases (53.8%) in the 3D-printed cranio-
plasty group.

In the 3D-printed cranioplasty group, ABS plas—
tic weighing between 21 and 55 g was employed
(19.81 - 51.89 cm®), average 36.77+10.21 g
(34.69+9.63 cm®). 3D modeling time was average
about 2 hours/case. The print time ranged from 7.69

to 27.71 hours, with an average of 15.32+5.18 hours.

Table 1 Patient’s characteristics, including gender, age, and initial diagnosis requiring craniectomy

Variables Conventional cranioplasty group  3D-printed cranioplasty group Total
n % n % n %

Sex

Male 13 86.7 11 84.6 24 85.7

Female 2 13.3 2 15.4 4 14.3
Age (years)

Under 30 11 73.3 3 23.1 14 50.0

30-50 2 13.3 7 53.8 9 32.1

Above 50 2 13.3 23.1 17.9
Initial diagnosis

acute subdural hematoma 8 53.3 7 53.8 16 57.1

acute epidural hematoma 2 13.3 3 23.1 4 14.3

intracerebral hemorrhage 2 13.3 0 0.0 2 7.1

brain tumor 1 6.7 0 0.0 1 3.6

depressed skull fracture 1 6.7 0 0.0 1 3.6

cerebral contusion 1 6.7 0 0.0 1 3.6

infected previous cranioplasty 0 0.0 1 7.7 1 3.6

cerebral infarction 0 0.0 1 7.7 1 3.6

ruptured aneurysm 0 0.0 1 7.7 1 3.6
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The average operative time of the conventional
cranioplasty group was 95.33+16.95 minutes, the
average operative time of the 3D-printed cranioplas—
ty group was 56.15+11.02 minutes. When testing
the difference of operative time between the two groups
using independent samples t test, there was a statisti-
cally significant difference at the 0.05 level (Table
2).

Mean Length of stay after surgery in the conven-
tional cranioplasty group was 8.73+2.52 days, in the
3D-printed cranioplasty group was 8.15+.56 days.
The difference of length of stay between the two groups

was tested using independent samples t test. There

were no statistically significant differences in both
groups.

Surgical complications occurring within 1 year
after surgery in the conventional cranioplasty group
was subgaleal CSF collection 1 case (6.7%) (Table
3).

Complications in the 3D-printed cranioplasty
group was subgaleal CSF collection 4 case (30.8%),
surgical wound dehiscent 3 cases (23.1%), implant
failure 3 cases (23.1%). The difference in surgical
complications between the two groups was tested
using likelihood ratio chi-square showed a statistical -

ly significant difference at the 0.01 level.

Table 2 Operative time and length of stay in hospital after surgery

Variables The conventional The 3D-printed t-value p-value
cranioplasty group cranioplasty group
Min Max  Mean+SD Min Max  Mean+SD
Operative time (min.) 65 125 95.33+16.95 35 75 56.15+11.02 -7.399 <0.001*
Length of stay after surgery (days) 5 16 8.73+2.52 8 10 8.15+.56 -0.810 0.425
SD=standard deviation
* Statistically significant at p<0.05
Table 3 Surgical complications occurring within 1 year after surgery.
Variables The conventional The 3D-printed Total XZ p-value
cranioplasty group cranioplasty group
n % n % n %
Surgical complications 9.740 0.008*
No complications 14 93.3 6 46.2 20 71.4
With complications 1 6.7 7 53.9 8 28.6
- subgaleal CSF collection 0 0.0 4 30.8 4 14.3
- wound dehiscent 1 6.7 3 23.1 4 14.3
- implant failure 0 0.0 3 23.1 3 23.08

* Statistically significant at p<0.05
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Discussion
Cranioplasty with autogenous bone grafts has been
performed for many years. It was first mentioned in
19501435739, Although the results were satisfactory,
there were still storage issues, and resorption of the
skull flap was a major issue. Prosthetic skulls have

been invented in the last 30 years(36)

using a variety
of materials such as methyl methacrylate, hydroxyap-
atite-based ceramics or cement, titanium, polypro-
pylene, polyester, and polyethylene.

The properties of the materials used for ideal skull
closure were viable, capable of growth (ability to grow,
germinate, or connect together), resistant to infection,
radiolucent, thermally nonconductive, did not conduct
strong magnetic currents, stable, did not break easily,
nonionizing and noncorrosive, beautiful fit to the
original skull, easy to form, convenient, inexpensive,
and sterilizable®®"®, However, no material currently
possesses all of these properties.

The advantages of using autogenous bone grafts
were that they were simple to use, had a beautiful
shape, were less expensive, had fewer surgical com-
plications, were viable, capable of growth, and were
resistant to infection. The benefits of using an alloplas-
tic materials skull flap included ease of use, easy
storage, moldability, and no resorption.

Because of the benefits mentioned above, cranio-
plasty using self-curing methyl methacrylate resin
material is now popular. However, molding by hand
in the operating room prolonged the surgery due to the
need to wait for the material to harden. And forming
by hand made an aesthetic skull shape or traditional
symmetry impossible. Especially when the skull defect
was large, in the area of complex parts of the skull,

or in a very angled corner, such as the temporal crest

corner.

Nowadays, 3D printer technology has improved
usability. It is less expensive and more accessible.
There are various print materials available. It can be
used in a variety of medical applications(7’18). How-
ever, there are no suitable materials for use as a pros-
thetic organ, particularly the cranioplastic flap, and it
has not yet been widely adopted.

According to the findings of this study, the bio-
compatible Acrylonitrile butadiene styrene plastics
obtained ISO 10933-1 and USP Class VI were safe
for use in the fabrication of prostheses, were inexpen-
sive, and readily available on the market. It had good
properties such as being strong, tough, flexible, able
to withstand tensile force, not easily brittle, excellent
weather resistance, chemical resistance, heat resistance,
high temperature resistance, having a high melting
point, being insoluble in water, being light in weight,
and being easily polished to work. The disadvantages
were a strong odor, but only when the workpiece was
heated while being formed. There was no smell after
the work was completed, and it had no effect on its
use. Workpiece shrinkage could be avoided by keep-
ing the temperature constant while forming the work-
piece.

The significant advantage of 3D-printed cranio-
plasty implants was that they could be molded to fit
prominent parts such as the temporal ridge (Figure 3)
and had excellent curvature and contouring in large
implants, which were difficult to produce with tradi-
tional hand-formed self-curing methyl methacrylate
resin implants (Figure 4).

The operation time in the 3D-printed cranioplas-
ty group was statistically significantly faster than in

the conventional cranioplasty group at the.001 level,
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with a mean surgical time of 56.15+11.02 minutes. the artificial skull to stabilize, it took only 58.90% of
The conventional cranioplasty group took 95.33+16.95 the time as the conventional cranioplasty group. The
minutes. Because the 3D-printed cranioplasty group 3D-printed cranioplasty is aesthetically pleasing and

did not have to waste time forming and waiting for fits perfectly to the original skull.

Figure 3 A 43-year-old female patient underwent fronto—parietal craniectomy following L.t A-com aneurysm surgery

Note: (3A) Prior to cranioplasty, the craniectomy site was across the prominent part of the temporal ridge. (3B) The
patient one week after surgery. (3C) The patient two months after surgery. (3D) The patient one year after surgery. (3E,
3F) The pre-poring 3D-printed cranioplasty implant demonstrates a prominent part of the temporal ridge that is difficult

to produce with a traditional hand-formed self-curing methyl methacrylate resin implant.

Figure 4 A 26-year-old male patient underwent a wide craniectomy following a motorcycle accident that resulted in

traumatic brain injury

Note: (4A) The craniectomy site was depressed prior to cranioplasty due to a large skull defect. (4B) The patient one
week after surgery. (4C) The patient two months after surgery. (4D) The patient one year after surgery. (4E, 4F) The
pre-poring 3D-printed cranioplasty implant demonstrated good curvature and contouring, which were difficult to achieve

with traditional hand-formed self-curing methyl methacrylate resin implants.
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There was a statistically significant difference in
surgical complications. Surgical complications were
found to be higher in the group using a 3D-printed
cranioplastic implant than in the group using a con-
ventional implant. The main complication was sub-
galeal CSF collection. Although the skin was retract-
ed and tightened as a result of the scalp’s rapid
expansion, the insertion of a 3D-printed implant
caused a gap between the implant and the subgaleal
layer. This gap created a space for fluid accumulation
and exudation. All four cases of subgaleal CSF col-
lection complications occurred within a week of the
radivac drain being removed. The resulting subgaleal
CSF collection resolved spontaneously within one
month of follow-up treatment without the need for
specific treatment. The researcher recommends that
the radivac drain be left in place for at least a week
and that there be no exudate for at least three days.

The wound dehiscent caused by the rapid high
surface tension of the scalp after the insertion of a
3D-printed cranioplastic implant was a secondary
complication. The skin contracted due to the high
surface tension. In the first case, wound dehiscence
occurred three months after surgery and was treated
with re-suture. At the seventh month after surgery,
wound dehiscence recurred, so the cranioplastic implant
was removed to avoid further serious complications.
Second case, wound dehiscence occurred one month
after surgery and was treated with re-suture. At the
tenth month after surgery, wound dehiscence recurred,
so the cranioplastic implant was removed to avoid
further serious complications. Third case, wound de-
hiscence occurred at the tenth month after surgery, so

the cranioplastic implant was removed to avoid further

serious complications. The researcher noticed that all
three patients had thin scalp thickness. According to
the researcher, patients should be closely monitored
in order to detect complications and treat them as soon
as possible.

In comparison to other customized 3D-printed
cranioplastic implant material studies, the failure rate
of 3D-printed cranioplastic implants made of ABS
plastic (23.1%) was higher than that of PEEK
(12.5%), but lower than that of titanium (25% ).

However, no infection, a serious complication,
was found in either group of cranioplasty patients, and
no complications were found directly from the mate-
rials used. As a result, using a 3D-printed cranioplas-
tic implant made of ABS plastic is both safe and ef-
fective.

The advantages and disadvantages of using a 3D
printer-molded customized cranioplasty implant made
of ABS plastics versus a cranioplasty implant made of
the original hand-molded self-curing methyl meth-
acrylate resin vary. The selection must be based on
the patient’s suitability and the hospital’s capabilities.

We hope that the findings of this study will be
applicable in other hospitals. Including as a guideline
and basic information for a future study on how to
mold replacement body parts with a 3D printer and
apply as a medical device or various surgical aids for
those interested.

However, this was only the beginning of the era
of a 3D-printed cranioplastic implant made of ABS
plastic, which required more research with a larger
population and a longer follow-up period for defini-

tively accurate results.
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Conclusion

In conclusion, Pranangklao Hospital could perform
3D printed customized cranioplasty implants made of
ABS plastics. It was satisfactory that it was both safe
and effective. The use of a 3D printed customized
cranioplasty implant to cover the skull defect allowed
the skull defect to be closed more quickly. Signifi-
cantly reduced operative time. There were no compli-
cations caused by the materials used. As a result, it is

a viable option for cranioplasty patients.
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