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Abstract

This was a study for research and development to develop and assess the quality of the management
system for Coronavirus Disease 2019 in industrial plants, in Hat Yai District, Songkhla province. The duration
was divided into four phases: 1) situation analysis, 2) system development, 3) system trial in 12 plants, and 4)
system quality evaluation. The targets were obtained by purposive sampling, including 1) 28 sanitarians, 2) 12
government officers who were district chiefs, Assistant District Chief Officers, and food industrial plant executives,
3) 8 participative networkers, and 4) 5 experts. The data were collected from April 2021-April 2022 using a
validated questionnaire by focus group and group discussion. The quantitative data were analyzed by descriptive
statistics, i.e., percentage, mean, and SD. The qualitative data were analyzed by content analysis. The findings
from the study revealed that the Coronavirus Disease 2019 management system of industrial plants included
six procedures, i.e., 1) setting up the disease control team, 2) emergency response system, 3) monitoring process
development, 4) environmental management, 5) communication system development, and 6) treatment
system development. The findings from the system quality assessment found that the means of all aspects
were highest level appropriateness (X+ SD.; 4.37 + 0.20), utility (4.30 + 0.22), accuracy standards (4.22 + 0.29),
and feasibility standards (4.21 + 0.29). For the suggestion, this system should be formally applied in industrial

plants to their regular operation.

Keywords: Coronavirus Disease 2019, Epidemic Management System, Industrial Plant
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Figure 1 The coronavirus Disease 2019 Management System in Industrial Plants Hat Yai District,

Songkhla Province
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Table 1 Compliance with DMHTT"? measures of the
Ministry of Health (n = 94)

Measure Always Never
D: Distancing 76.56 23.44
M: Mask Wearing 95.71 4.29
H: Hand Washing 46.82 53.18
T: Testing 94.75 5.25
T: Thai Chana 16.00 84.00
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Table 2 Quality assessment of coronavirus disease management system 2019 in industrial plants (n = 32)

Assessment issues X + S.D. Interpretation
Utility Standards
1. The Coronavirus Disease Management System 2019: Stakeholders are 4.11 + 0.69 More
identified.
2. The information from the assessment came from the assessor; it is reliable. 4.14 + 0.37 More
3. System Data Collection Process It covers stakeholders’ assessment needs. 4.42 + 0.33 Most
4. The use of data from the system evaluation results to interpret and value 4.17 + 0.27 More
judgment is clear.
5. Developed Coronavirus Disease Management System 2019 As a result, 4.57 £ 0.53 Most
personnel has developed the quality of operations systematically and
continuously.
Interpretation 4.30 + 0.22 Most
Feasibility Standards
1. The operation process of the system can be implemented. 4.28 + 0.41 Most
2. How to evaluate the system’s performance It is consistent with the 4.04 + 0.37 More
context and acceptance of stakeholders.
3. Developed systems are cost-effective. 4.32 +0.43 Most
Interpretation 4.21 + 0.29 Most
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Table 2 Quality assessment of coronavirus disease management system 2019 in industrial plants (n = 32) (continued)

Assessment issues X +S.D. Interpretation

Appropriate standards

1. The Coronavirus Disease Management System 2019 has formally 4.25 + 0.69 Most
established guidelines for the operation. Fairness, transparency.

2. Reporting the assessment of the system is straightforward. Disclosed, taking 4.71 + 0.48 Most
into account stakeholders

3. The results of the Coronavirus Disease Management System 2019 447 +0.13 Most
assessment consider the assessed recipient’s privacy.

4. Coronavirus Disease Management System 2019 respects the right to 3.85 + 0.69 More
interact with stakeholders.

5. The assessor conducted a responsible, ethical assessment of the 457 + 0.52 Most
Coronavirus Disease Management System 2019.

Interpretation 4.37 + 0.20 Most

Accuracy standards

1. Adequate analysis of the environment contributing to the system 4.15 £ 0.75 Most
2. The objectives and evaluation process of the system is clearly described. 4.18 + 0.15 More
3. The source of the data is clearly described. 451 +0.21 Most
4. Tools and data collection are developed that are direct. 4.42 + 0.53 Most
5. Tools and data collection with precision are developed. 3.81 +£0.52 More
6. A system of collecting data, surveys and reports is organized. 4.00 £ 0.53 More
7. Summary and evaluation of the system. There are reasons to support it. 4.43 + 0.48 Most
8. The writing of the report of the system is multiple choice. 431 +0.48 Most

Interpretation 4.22 + 0.29 Most

< 4 o [ o a ' o I < 1%
dgudssaunsasnaunau waansaiunisluusagseu 917U 3 ass aguusuiaule
Adelavinnsagviounaglvitoya lnonsaunuingy  Awns19i (Table) 3

Table 3 Summary of reflection issues

Issues Summary of reflection issues

1. Cooperation Development The MOU was not prepared in writing. Use expedited communication
methods due to a new epidemic.

2. Problematic conditions Pros, Pros: Some factories have talented working groups, resources to

weaknesses of the system manage people, money and community support, and executives dare

to make decisions.
Cons: Hospital Lack of operational readiness. The worker does not
have the power to make decisions and commands.

3. Coronavirus Disease Management Factory staff lack knowledge of coronavirus disease 2019, which should

System 2019 develop knowledge and use of resources to create value and benefit.
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Antioxidant and Anti-inflammatory Activities of Arundina graminifolia

Leaf Extract
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Abstract

Arundina graminifolia (D.Don) Hochr. has been used as a
traditional medicine for detoxification, anti-arthritis, and antidote for
many years. This study aimed to determine the biological property
of Arundina graminifolia \eaf extract (ALE) for antioxidant and
anti-inflamlmatory activities. Arundina graminifolia leaves were extracted
with 70% ethanol, and antioxidant activity was evaluated by DPPH
and ABTS assay. The iron-binding capacity of ALE was measured by
spectrophotometric technique. Lipid peroxidation assay was determined
using the thiocyanate method. Moreover, the production of TNF-Q
and IL-6 was measured by an ELISA kit. Our results showed that
ALE containing total phenolic and flavonoid contents exhibited
antioxidant activity by scavenging free radicals. The IC., values of ALE
by DPPH and ABTS radical scavenging assay were 155.17+3.61 and
13.82+0.38 pg/mL, respectively. Furthermore, ALE could inhibit free
radical production via the Fenton reaction by complex formation
with Fe**-NTA. The scavenging activity of ALE in hemoglobin-induced
lipid peroxidation resulted in 42% inhibition. Besides, ALE significantly
inhibited LPS-induced pro-inflammatory mediators, including the
production of NO and IL-6. These findings suggest that ALE could
be used as a functional food or pharmaceutical product containing
antioxidant and anti-inflammatory activities and providing therapeutic

potential for treating inflammatory diseases.
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Free radicals
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Introduction
Arundina graminifolia (D.Don) Hochr. (Bamboo
orchid) does a terrestrial perennial plant belong to the

orchid family (Orchidaceae)™”

.This plant is widespread
in Asian countries, including Thailand, Sri Lanka, India,
Vietnam, and China®. The plant has been used in
traditional medicine, especially Chinese folk medicine,
as a detoxifying agent, diuretic agent, antidote, demulcent,

1,3

and for treating arthritis"”. A previous study found that
the phytochemical composition of Arundina graminifolia
was rich in stilbenoids, triterpenes, flavonoids, and
lignans®. The phenolic compound of Arundina
graminifolia exhibited anti-HIV, anti-tobacco mosaic
virus (anti-TMV), and anti-hepatitis activity™®.
Arundina graminifolia has a long history of use
as a traditional medicine in China. It is known in China
as “Bai-yang-jie” and is widely distributed in Yunnan
province. In folk medicine, it was used to detoxify,
remove blood stasis, relieve pain, and treat hepatic
fibrosis and liver injury in Dai Hospital. In Thailand, the
bamboo orchid is found in the forests and is used as
an ornamental plant. Although Arundina graminifolia
has long been used as a traditional medicine for the
treatment of disease in many countries, the other
bioactivities of Arundina graminifolia have not been
studied, and its mechanism of action is unclear. Therefore,
we have to study the bioactivity of Arundina graminifolia
and the underlying mechanism of its action, including
antioxidant and anti-inflammatory activities, to be
developed as supplementary foods or pharmaceutical

products for health benefits.

Methods

Chemicals and Reagents

Folin, 2, 2-dipheny!l-1-picrylhydrazyl (DPPH) and
2,2'-casino-bis (3-ethylbenzothiazoline-6-sulfonic acid)
(ABTS) reagents were purchased from Merck KGaA
(Darmstadt, Germany). Dulbecco’s modified eagle
medium (DMEM), fetal bovine serum (FBS), penicillin
(50 U/mL), and streptomycin (50 pg/mL) were obtained
from Gibco, Invitrogen™ (Grand Island, NY, USA).

Health Sci J Thai 2023 July-September 5(3): 9-17.

Plant material

Arundina graminifolia \eaves were collected
from Mae Suai district, Chiang Rai province, Thailand.
The voucher specimen number QBG No.114805 was
deposited in Queen Sirikit Botanic Garden Herbarium,
Chiang Mai, Thailand.

Extraction

The fresh leaves of Arundina graminifolia were
mixed with 70% ethanol with continuous stirring overnight.
Then, filter paper (Whatman No.1) filtered the ethanolic
solution. Next, the solution was evaporated by a rotary
evaporator and using freeze-drying to obtain a powder
of Arundina graminifolia \eaf extract (ALE).

Phytochemical analysis

Quantification of total phenolic content

The Folin-Ciocalteu method was used to determine
the total phenolic contents (TPC) of ALE with slight
modification'”. Briefly, the extract was mixed with
Folin-Ciocalteu reagent (10% v/v) and sodium carbonate
(Na,CO,) (7.5% w/v). The reaction was incubated for
15 min at room temperature in the dark. After that, the
absorbance was measured at 760 nm using a microplate
reader. The TPC was expressed in milligrams of gallic
acid equivalents (GAE) per gram dry weight of extract
(mg GAE/ g extract) using a calibration gallic acid standard
curve. All measurements were performed in triplicate.

Quantification of total flavonoid content

The aluminum chloride colorimetric technique
was used to measure the total flavonoid contents (TFC)
of ALE". Concisely, the extract was mixed with deionized
water and sodium nitrite (NaNO ) (5% w/v). The reaction
mixture was incubated at room temperature for 5 min.
After that, aluminum chloride (AlCl}) (10% w/v) was
added to the mixture at room temperature in the dark
for another 6 min. Then, 1 M sodium hydroxide (NaOH)
was added, and the mixture was further incubated for
15 min. The absorbance of the sample was measured
at 510 nm using a microplate reader. The TFC was
expressed in milligrams of catechin equivalents (CE)
per gram dry weight of extract (mg CE/g extract) using
a calibration catechin standard curve. All measurements

were accomplished in triplicate.
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Determination of phytochemical constituent
by using LC-MS analysis

The phytochemical constituents in ALE were
determined using a Liquid Chromatography-Mass
Spectrometry instrument, LC-MS/MS 1260 Infinity |,
QTOF Model 6545 (Agilent Technology Co., Ltd., USA).
Poroshell 120 EC-C18 column (2.1 x 100 mm, 2.7 pm)
was used for chromatographic separation. Gradient
elution condition was arranged for the mobile phase
with A: B (0.1% formic acid in water: 0.1 % formic acid
in acetonitrile), continuing a flow rate of 0.35 mL/min.
Gradient elution was A: B at a ratio of 90:10% in 0-15.0
min, 40:60% in 15.0-30.0 min, 10:90% in 30.0-45.0 min,
and 90:10% in 45.0-50.0 min. The Injection volume of
the sample is 10 pL. The ion source is Dual AJS ESI (seg),
and the ionization was carried out in positive ion mode.

Antioxidant activity

DPPH radical scavenging assay

The 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical
scavenging assay was used to assess the antioxidant
activity of ALE®. In brief, the mixture of ALE at various
concentrations and DPPH reagent (0.2 mM) were added
to 96-well plates and incubated in the dark for 15 min
at room temperature. After that, the absorbance of
the mixture was measured at 540 nm using an ELISA
plate reader. All measurements were conducted in
triplicate. The percentage of scavenging activity was
calculated. The antioxidant activity was expressed as
the half-maximal inhibitory concentration (IC5O), and
vitamin C was used as a positive control.

ABTS radical scavenging assay

The slight modification of 2,2’-azino-bis
(3-ethylbenzthiazoline-6-sulphonic acid) (ABTS) radical
scavenging assay was used to evaluate the antioxidant
activity of ALE®. Briefly, the ALE mixture at various
concentrations and working ABTS solution were incubated
for 6 min at room temperature in the dark. After that,
the absorbance of the reaction sample was measured
at 734 nm using a UV-visible spectrophotometer. All
measurements were performed in triplicate. The
percentage of scavenging activity was calculated. The

antioxidant activity was expressed as the half-maximal

inhibitory concentration (|C5o)’ and vitamin C was used
as a positive control.

Iron binding assay

A spectrophotometric technique was used to
determine iron-binding capacity with slight modifications®.
In brief, the mixture of ALE (500 pg/mL) and ferric
nitrilotriacetate (Fe®*-NTA) (0-400 uM) was incubated for
60 min at room temperature. The iron-ALE complexes
measured the absorbance at wavelengths ranging
from 350 to 900 nm using a scanning UV-visible
spectrophotometer (Double-beam). All measurements
were performed in triplicate. Deferoxamine and
deferiprone were used as a positive control.

Lipid peroxidation assay

Lipid peroxidation assay was determined using
the thiocyanate method with slight modifications®.
Hemoglobin suspension was used as an inducer for
lipid peroxidation, and linoleic acid was used as a
lipid membrane model. ALE (20 mg/mL) was incubated
with 1 mM linoleic emulsion, 40 mM phosphate buffer,
pH 6.5, and hemoglobin suspension (0.0016% v/w) at
37 °C for 45 min. After that, 0.6% hydrochloric acid
(HCV in ethanol was added for the termination reaction.
Then, 0.02 M Ferrous chloride (FeClz) in 7.5% HCl and
300 mg/mL ammonium thiocyanate (NH SCN) were
added to color the reaction. The absorbance of the
mixture was measured at 480 nm using a UV-visible
spectrophotometer, and vitamin C (4 mg/mL) was used
as a positive control. All measurements were performed
in triplicate.

Anti-inflammatory activity

Cell lines and culture condition

The macrophage cell line, RAW 264.7 cells, was
obtained from American Type Culture Collection
(ATCO). The RAW 264.7 cell lines were grown in Dulbecco’s
Modified Eagle Medium (DMEM), 10% (v/v) fetal bovine
serum (FBS), penicillin (50 U/mL), and streptomycin
(50 pg/mL) in 5% CO, with humidified incubator at 37°C.

Cell viability assay

The 3{4,5dimethylthiazol-2-y)}-2,5-diphenyltetrazolium
bromide (MTT) assay was used to determine the cell
viability of ALE against RAW 264.7 cells”. In brief, RAW

Health Sci J Thai 2023 July-September 5(3): 9-17.
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264.7 cells (7.5 x 10° cells/well) were added in 96-well
plates in DMEM, supplemented with 10% FBS for 24 h.
After that, the cells were treated with different
concentrations of ALE (0-400 pg/mL) for 24 h or
pre-treated with ALE for 2 h, and the cells were
incubated with or without LPS (1 pg/mL) for a further
22 h. Then, MTT dye (5 mg/mL) was added and incubated
at 37°C for 4 h. All solutions were removed, and
dimethyl sulfoxide (DMSO) dissolved the formazan
crystal. The absorbance of formazan dye was measured
at 540/630 nm using an ELISA plate reader. All
measurements were performed in triplicate.

Determination of nitric oxide (NO) production

The Griess reagent test was used to determine
NO production with slight modifications®. Briefly, the
RAW 264.7 cells (3.5x10° cells/well) were added in
12-well plates in DMEM supplemented with 10% FBS
for 24 hr. After that, the RAW 264.7 cells were pre-treated
with or without different concentrations of ALE (0-200
pg/mL) for 2 h. Then, the cells were incubated with
or without LPS (1 pg/mL) for 22 h. The cultured medium
was collected and measured NO production by Griess
reaction. The absorbance of the mixture was measured
at 540 nm by an ELISA plate reader. All measurements
were accomplished in triplicate.

Determination of pro-inflammatory cytokines
production

Pro-inflammatory cytokines production, Tumor
necrotic factor-alpha (TNF-00), and interleukin-6 (IL-6)
were measured by ELISA kit (Biolegend, USA) following
the manufacturer’s instructions”. The RAW 264.7 cells

(6.0x10° cells/well) were added in 12-well plates in

DMEM supplemented with 10% FBS for 24 h. After that,
the cells were pre-treated with or without different
concentrations of ALE (0-200 ug/mL) for 2 h. The cells
were incubated with or without LPS (1 pg/mL) for 22 h.
The cultured medium was collected, and IL-6 and
TNF-O production in the medium were then measured
using an ELISA kit. An ELISA plate reader was used to measure
the absorbance at 450/570 nm. All measurements were
performed in triplicate.

Statistical analysis

The results were displayed as mean =+ standard
deviation (SD) values that analyze the difference between
the test and control using one-way analysis of variance
(ANOVA) with Dunnett’s test. Prism version 6.0 software
was used for all analyzed multiple comparisons. The

p-value < 0.05 were considered significant.

Results

Extract yield and phytochemical constituents
of ALE

The yield of ALE was 5.60% by weight. The TPC and
TFC were 114.08+9.69 mg GAE/g extract and 8.35+1.45
mg CE/g extract, respectively. The phytochemical
constituents in ALE were determined using LC-MS
analysis. The results are shown in Table 1. It was found
that the detected compounds in ALE were assigned as
11-amino-undecanoic acid, delphinidin 3-rhamnoside
5-glucoside, C16 sphinganine, militarinone A, sorbitan
oleate, and pheophorbide a. The LC-MS chromatogram
of the detected compounds is shown in as shown in

Figure 1.

Table 1 The tentatively identified compound found in the ALE, based on LC-MS analysis

Tentatively identified compound Retention time Molecular Molecular Measured  Error
(min) formula weight (m/z) (ppm)

11-amino-undecanoic acid 2.114 C H,.NO, 201.31 202.1810  -4.01
Delphinidin 3-rhamnoside 5-glucoside 9.956 .0, 611.50 611.1608  -0.44
C16 Sphinganine 16.992 (:16H35NO2 273.45 274.2732 2.28
Militarinone A 19.718 C,H, NO, 459.60 460.2702  -1.64
Sorbitan oleate 28.387 C,.H.0, 428.60 429.3199 2.96
Pheophorbide a 32.187 CHNO. 59270  593.2769  -1.58
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Figure 1 LC-MS chromatogram representation of ALE

Antioxidant capacities of ALE

DPPH radical scavenging activity with IC,, of ALE was
155.17+3.61 pg/mL. Likewise, ABTS radical scavenging
activity with IC,, of ALE was 13.82+0.38 pg/mL. The spectral
analysis of the iron-ALE extract complexes revealed
the maximum absorption at 395 and 675 nm, the respective

major and minor peaks as shown in Figure 2A.

Effect of ALE on lipid peroxidation inhibition

As shown in Figure 2B, ALE (20 mg/mL) significant-
ly inhibited lipid peroxidation by approximately 42%
compared with the control (p-value <0.001). The
positive control, vitamin C, at a concentration of 4 mg/
mL, exhibited approximately 89% inhibition compared
with the control (p-value < 0.001).
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Figure 2 The spectral analysis of the iron-ALE complex resulting from the complexation of Fe*-NTA (A) and

the Inhibitory effects of ALE on lipid peroxi

pendent experiments performed in triplicat

dation (B). Data represent the mean of three inde-

e (n = 3). The mean + standard deviations (SD) are

revealed as **** p-value < 0.001 versus control.
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Effects of ALE on the viability of RAW 264.7 cells

Our results showed no significant effect on the
cell viability of RAW 264.7 cells after treatment with
ALE for 24 h. However, after the cells were pre-treated
with ALE (400 pg/mL) for 2 h and incubated with LPS
(1 pg/mL) for a further 22 h, they significantly decreased
cell viability compared with LPS alone as shown in
Figure 3A. The 20% inhibitory concentration (IC, ) of
ALE with LPS was 215.21+8.71 pyg/mL, and the 50%
inhibitory concentration (IC_) was more than 400 pg/
mL. Therefore, a non-toxic dose of ALE (0-200 pg/mL)
was used for further experiments.

Effect of ALE on NO production in LPS-induced
Raw 264.7 cells

As shown in Figure 3B, NO production was
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significantly increased after the cells were treated with
LPS (1 pg/mL). However, after the cells were pre-treated
with different concentrations of ALE (12.5-200 pg/mL)
after being treated with LPS, NO production was
significantly decreased in a dose-related manner.

Effect of ALE on pro-inflammatory cytokine
production in LPS-induced Raw 264.7 cells

The production of IL-6 and TNF-Q was significantly
increased after the cells were treated with LPS (1 pg/mL).
However, when pre-treated the cells with ALE (200 pg/mL)
found that the IL-6 production from RAW 264.7 cells
was significantly decreased as shown in Figure 3C, while
TNF-a production did not change after pre-treatment

of the cells with ALE as shown in Figure 3D.
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Figure 3 The cytotoxic effect of ALE on LPS-induced RAW 264.7 cells was determined by MTT assay (A). The NO

production was determined using the Griess reagent system (B). The pro-inflammatory cytokine

production, including IL-6 (C) and TNF-a (D), was determined by ELISA kit. Data represent the mean of

three independent experiments performed in triplicate (n=3). The mean + standard deviations (SD) are

revealed as

**** p-value < 0.001 versus LPS alone.

Discussion
This study has demonstrated the effect of

Arundina graminifolia \eaf extracts on antioxidant and

Health Sci J Thai 2023 July-September 5(3): 9-17.
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anti-inflammatory activities. Ethanol (70%) was used
to extract the fresh Arundina graminifolia \eaves to obtain

ethanolic extract (ALE). ALE contained phenolic and



Antioxidant and Anti-inflammatory Activities of Arundina graminifolia Leaf Extract

flavonoid contents. The phytochemical composition
of ALE contained alkaloids such as militarinone A. Not
only alkaloids found in ALE but also flavonoids such
as delphinidin 3-rhamnoside 5-glucoside and fatty acids
such as 11-amino-undecanoic acid, C16 sphinganine,
and sorbitan oleate. The results are similar to a previous
study showing that Arundina graminifolia contained
phytochemical constituents, including alkaloid, terpenoid,
phenol, sugar, saponin, flavonoid, quinoline, and steroid"?.
The ALE had no cytotoxic effect on RAW 264.7
cells that were considered clinically safe. However, the
high dose (400 pg/mL) tends to decrease cell viability,
suggesting that an overdose of ALE may be toxic.
Moreover, when co-treated ALE (400 pg/mL) with LPS
(1 pg/mL) in RAW 264.7 cells, significantly reduced cell
viability may be due to the effect of LPS that is known
to reduce cell viability. Therefore, the synergistic effect
between ALE and LPS may decrease cell viability"".
ALE with phenolic and flavonoid content exhibited
the antioxidative effect via inhibiting free radicals as
determined using DPPH and ABTS assay. The reducing
power of ALE may have a mutual correlation with the
antioxidant properties. Free radicals are reactive oxygen
species (ROS), the by-products of the cellular redox
process. An imbalance between the induction of ROS
and a decrease of intracellular antioxidants or radical

"2 Oxidative stress

scavengers leads to oxidative stress
can harmfully affect numerous cellular structures, such
as membranes, deoxyribonucleic acid (DNA), lipids,
and proteins"?.

Furthermore, oxidative stress plays an important
role in developing chronic diseases such as autoimmune
disorders, cancer, aging, cardiovascular diseases, and
arthritis"®. Many naturally occurring compounds have
been identified as antioxidants or radical scavengers.
Therefore, ALE which contains phenolic and flavonoids
as antioxidants, could scavenge free radicals through the
action mediated by their functional hydroxyl groups™.

Moreover, the results showed that ALE significantly
inhibited lipid peroxidation. Membrane lipid peroxidation
was generated by methemoglobin comprising oxidizing

form and ferric ions™. Additionally, ALE revealed an

iron-binding activity, as determined by the iron-binding
assay. ALE obstructed the formation of the ferrozine
complex and ferrous. An antioxidant molecule exhibited
a chelating effect on ferrous ions, preventing free radical
generation. Thus, the chelating ability significantly
decreased the transition metal (TM) catalysis concentration
in lipid peroxidation™®.

Excess ROS production has been found to oxidize
biomolecules, for example, proteins, lipids, and genes,
as well as trigger signaling cascades, leading to the

development of inflammatory diseases””

. Our study
showed that the anti-inflammatory effect of ALE was
revealed via the reduction of NO and IL-6 production,
which is an important pro-inflammatory mediator in the
inflammatory cascade. NO, a pro-inflammatory mediator,
is a signaling molecule that plays a vital role in the
progression of inflammation owing to its overproduction
in unusual conditions™®. Hence, ALE’s inhibition of NO
production could prevent the inflammation process. In
addition, another pro-inflammatory cytokine, IL-6, plays
a crucial role in chronic inflammation related to chronic
inflammatory diseases, autoimmune diseases, and

cancer"?

. Suppose the ALE could decrease IL-6 production,
leading to the prevention of chronic inflammation-induced
chronic diseases. The signaling pathway involved with
ALE could inhibit NO, and IL-6 production may be due
to the diminished expression of inducible nitric
oxide synthase (iNOS) via NF-kB suppression in RAW
264.7 cells .

The antioxidant and anti-inflammatory activities
of ALE may be related to the active compound found
in ALE, such as 11-amino-undecanoic acid (Ursolic acid),
same as a previous study of this compound showed
antioxidant activity by inhibiting DPPH?”. Furthermore,
11-amino-undecanoic acid and Pheophorbide exhibited
an anti-inflammatory effect like the prior reports %

In conclusion, this study suggested that ALE which
contained high phenolic and flavonoid contents,
exhibited antioxidant and anti-inflammatory activities.
ALE played an important role in antioxidant activity
by radical scavenging and iron chelating activities and

subsequently prevented lipid peroxidation from

Health Sci J Thai 2023 July-September 5(3): 9-17.
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preventing oxidative stress-induced RBC hemolysis.
The anti-inflammatory effect of ALE was revealed
via the reduction of NO and IL-6 production, which
is an important pro-inflammatory mediator in the
inflammatory cascade. It could then be concluded that
the biological and phytochemical characterization of
the ALE supports the use of this plant for the treatment
of inflammatory diseases. However, ALE’s active
compound should be evaluated as an antioxidant and
anti-inflamsnmatory activity. Further investigation of the
anti-inflammatory effects of ALE on a molecular level
is necessary, and an in vivo study could be done to
prove the activities.
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Health Literacy Affecting the Coronavirus Disease 2019 Prevention and Control Performance...

Abstract

The objective of this cross-sectional research was to investigate the relationship between health literacy
and the prevention and control performance of Coronavirus Disease 2019 among village health volunteers in
Khon Kean province. The population consisted of 33,838 village health volunteers in Khon Kaen province.
To calculate the sample group in this study, 220 samples were randomly sampled using a stratified random
sampling method. The data was collected between November 1, 2022 and November 30, 2022. Statistics used
to analyze data were descriptive statistics and inferential statistics, including Pearson’s Correlation and Stepwise
Multiple Linear Regression. The results of the study revealed that the overall health literacy factors and the
Coronavirus Disease 2019 prevention and control performance of village health volunteers in Khon Kean
province were at a high level with a mean of 2.49 (S.D.=0.30) and a mean of 2.54 (S.D.=0.33) respectively.
It was found that the overall health literacy factors had a high relationship with the Coronavirus Disease 2019
prevention and control performance (r = 0.875, p-value < 0.001), and found that health literacy factors; the
skill of health cognition, skill of Inquiring about health, skill of decision-making aspects, skill of health behavior
modification and communicating and spreading health information able to jointly predict the Coronavirus
Disease 2019 prevention and control performance of village health volunteers in Khon Kean province at 78.3%
(R*=0.783)

Keywords: Health literacy, Prevention and control performance, Coronavirus disease 2019, Village health

volunteers
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#1314 (Table) 1

Table 1 Level of Health literacy in the example (n = 220)

Dimensions of Health

Literacy Mean S.D. Interpret
Accessibility skills 248  0.38 High
Comprehension skills 249  0.38 High
Inquiry skill 250 040 High
Decisions skills 252 041 High
Modification Behavior 245 042 High
skills
Communication and 251 042 High
Transmission skills
Total 249  0.30 High
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(Mean = 2.56, S.D. = 0.41) duAnadetiesiign fo N3
UIMsdan1s Tufinuagseanina egluseduuin (Mean =
2.48, S.D. = 0.43) MUY 918a8L8AN1514 (Table) 2
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Table 2 Level of the COVID 2019 prevention and control performance of village health volunteers

The COVID 2019 prevention and control performance

of village health volunteers Mean >D- Interpret

Preparation before Operation 252 0.39 High
Searching and Screening Risk Groups 2.55 0.39 High
Creating a list of names and Separating Risk Groups to observe 2.56 0.41 High
symptoms for 14 days

Home visits to Monitor Symptoms 258 0.42 High
Management in Records and Reports 2.48 0.43 High
Total 2.54 0.33 High
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Table 3 Pearson correlation coefficient between health literacy correlated with Prevention and Control of

Coronavirus Disease 2019 of Village Health Volunteers Khon Kaen

The COVID 2019 prevention and control performance

Health literacy

Pearson correlation

coefficient p-value Interpret
Total of Health literacy 0.875** <0.001 High
Accessibility skills 0.261** <0.001 Low
Comprehension skills 0.585** <0.001 Moderate
Inquiry skill 0.588** <0.001 Moderate
Decisions skills 0.387** <0.001 Moderate
Modification Behavior skills 0.687** <0.001 Moderate
Communication and Transmission skills 0.700%** <0.001 High
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Abstract

This research is a cross-sectional study aimed to investigate the factors affecting the preventive behavior
toward occupational health hazards of garbage collectors in Sukhothai province by using the PRECEDE Model.
The samples were 171 garbage collectors under the local government organization in Sukhothai province. This
research was conducted using a questionnaire. The data were analyzed by descriptive statistics (frequency,
percentage, mean, standard deviation, maximum, and minimum) and inferential statistics (Stepwise multiple
regression analysis). Most garbage collectors had a high level of preventive behavior toward occupational health
hazards. The multiple regression analysis revealed that the attitude to the prevention of occupational health
hazards, the experience in occupational health hazard exposure, safety and work environment policy, age, social
support from family, and education affected the preventive behaviors toward occupational health hazards at
41.00% (Adjusted R* = 0.41). These results can be used as a guideline for local government organizations in
Sukhothai province organizing activities to clarify the working policy and to exchange attitudes or experience in
occupational health hazard exposure, including the build-up of a good relationship between supervisors and

colleagues. This will encourage the waste collectors to get better preventive behaviors toward occupational

health hazards.

Keywords: Preventive Behaviors, Garbage Collectors, Occupational Health Hazards
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Table 1 Working information of garbage collectors in
Sukhothai Province (n = 171)

Variable n %

Work experience (years)

6 months - 5 years 94 54.97
> 5 years - 10 years 54 31.58
> 10 years — 15 years 11 6.43
> 15 years — 20 years 11 6.43
> 20 years 1 0.59
Mean = SD 5.82 £ 4.65
Min: Max 6 Month: 21 Year

Employment status

General workers 74 43.28
Mission employees 15 8.77
Independent contractors 77 45.03
Day laborers 5 292
Salary (Baht)
6,000-7,500 14 8.19
7,501-9,000 70 40.93
9,001-10,500 71 41.52
10,501-12,000 8 4.68
> 12,000 8 4.68
Mean + SD 9,407.89 + 1,380.40
Min: Max 6,000: 13,980
Experience in occupational health
hazard exposure
Low level 52 30.41
Moderate level 106 61.99
High level 13 7.60
Knowledge of prevention of
occupational health hazard
Low level 0 0.00
Moderate level 37 21.64
Good level 134 78.36
Attitude to prevention of
occupational health hazard
Low level 0 0.00
Moderate level 32 18.71
High level 139 81.29
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Table 2 Preventive behavior levels toward occupational health hazard of garbage collectors (n = 171)

Preventive behavior of

Levels, n (%)

occupational health hazard Low Moderate High Mean >D-
Overall 0 0.00 68 39.77 103 60.23 2.60 0.49
Classification
1) Usage of personal 3 1.75 85 49.71 83 48.54 247 0.53
Protective equipment
2) Operation method 0 0.00 39 22.81 132 77.19 2.77 0.42
3) Personal hygiene care 3 1.75 143 83.63 25 14.62 2.13 0.38
4) Primary healthcare 3 1.75 70 40.94 98 57.31 2.56 0.53

mﬁmmﬁmaaaL%qwmml,mu%umau (Multiple
regression analysis) WU11 ﬁaLLUaﬁéqwaﬁawqaﬂﬁmmﬁ
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alle
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Fauandlunadl (Table) 3
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Table 3 Factors affecting preventive behaviors toward occupational health hazard of garbage collectors

Factors b 95% ClI Beta t p-value
Attitude to prevention of occupational health hazard 0.56 0.39,0.72 0.42 6.68 <0.001
Experience in occupational health hazard exposure -0.11  -0.16,-0.06  -0.28 -4.49 <0.001
Work safety policy and work environment 0.59 0.17, 1.02 0.17 2.77 0.006
Age 0.07 0.02, 0.12 0.16 2.68 0.008
Social support from family 1.12 0.18, 2.06 0.15 2.36 0.020
Education -2.18 -4.35,-001 -0.12 -1.99 0.049

Note: Constant (a) = 4.77, R* = 0.43, Adjusted R* = 0.41, F = 20.60, p-value <0.001
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Abstract

This survey research aimed to investigate the level of self-protective behaviors and the factors related
to self-protective behaviors from Coronavirus 2019 (COVID-19) infection among people in Cha Thing Phra
Sub-district, Sathing Phra District, Songkhla Province. The samples were people aged 18 years and over.
A total of 307 people took a simple random sampling. The data were analyzed by using descriptive statistics
and multiple logistic regression. The results showed that the samples had a good level of self-protective
behaviors from COVID-19 infection (92.18%). Factors associated with self-protective behaviors from
coronavirus 2019 infection revealed that the enabling factor; high level of access to health services
(ORadj = 2.07, 95%Cl: 1.19-3.61), the reinforcing factors; high level of family support (ORadj = 2.47, 95%Cl: 1.39-4.40)
and high level of being prompted by health professionals, village health volunteers and community leaders
(ORadj = 2.25, 95%Cl: 1.22-4.13). The findings of this study suggest that healthcare providers should promote
self-protective behaviors from the COVID-19 infection focusing on access to health services and social support

from family, health professionals, village health volunteers, and community leaders.

Keywords: Predisposing Factors, Enabling Factors, Reinforcing Factors, Self-Protective Behaviors, Coronavirus 2019
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Table 1 Level of self-protective behaviors from the coronavirus 2019 infection (n = 307)

n (%)
DMHTTA Mean (SD) Good Moderate Adjust

(3.67-5.00) (2.34-3.66) (1.00-2.33)
Distancing 4.55 (0.50) 290 (94.46) 17 (5.54) 0 (0.00)
Mask wearing 4.45 (0.49) 290 (94.46) 16 (5.21) 1(0.33)
Hand washing 4.40 (0.66) 277 (90.23) 23 (7.49) 7(2.28)
Temperature 4.36 (0.61) 268 (87.30) 8(12.38) 1(0.33)
Testing 4.59 (0.71) 279 (90.88) 24 (7.82) 4 (1.30)
Application (Thaichana/Morchana App) 3.59 (1.59) 185 (60.26) 36 (11.73) 6(28.01)
Overall of self-protective behaviors 4.40 (0.50) 283 (92.18) 24.(7.82) 0 (0.00)

tafuth wuh nduiedsimuniimiudeglusedy
1 TneAedeazuuuresa Wiy 11.97 Avuuu (SD
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Table 2 Level of knowledge (Predisposing factors) attitude (Predisposing factors) and enabling factors and

reinforcing factors

Factors Mean (SD) n (%)
High Moderate Low

Predisposing Factors

Knowledge 11.97 (0.20) 307 (100.00) 0 (0.00) 0 (0.00)
Predisposing Factors

Attitude 3.51(0.50) 262 (85.34) 45 (14.66) 0 (0.00)
Enabling Factors

Access to health services 4.20 (0.63) 240 (78.18) 67 (21.82) 0 (0.00)

Laws / rules / regulations 4.28 (0.59) 252 (82.08) 55(17.92) 0 (0.00)
Reinforcing Factors

Family support 4.42(0.57) 279 (93.00) 20 (6.67) 1(0.33)

Being prompted by health professionals, village

health volunteers and community leaders 4.48 (0.58) 277 (90.23) 29 (9.44) 1 (0.33)

Note: The knowledge (total score = 12 scores) was rated at high (8.01-12.00), moderate (4.01-8.00) and low
(0.00-4.00) Attitude and enabling factors (total score = 5 scores) were rated at high (3.67-5.00), moderate
(2.34-3.66) and low (1.00-2.33), respectively.

NMTIAsIgsndlsdadenianuduiusiu - Ianuduiusiungfnssunisdesiunuesainnisiage
nwgAnssunstesiunuesainnsiaelidalalsun 2019 Tadalalsun 2019 agrsfiudrAgyveada Astandluniss
wuin adenmslasuiadu Jadeun Uadede uaslladeedu 9 (Table) 3

Table 3 Crude analysis of factors related to self-protective behaviors from Coronavirus 2019 Infection
Behavior (%)

Factors OR (95%(Cl) p-value
Good Poor
Sex 0.096
Male 34 (43.04) 45 (56.96) Ref.
Female 123 (53.95) 105 (46.05) 1.55(0.93-2.60)
Age (year) 0.512
<35 32 (58.18) 23 (41.82) Ref.
35-44 68 (50.00) 68 (50.00) 0.72 (0.38-1.35)
> 44 57 (49.14) 59 (50.86) 0.69 (0.36-1.33)
Marital status 0.726
Single/ Divorced/ Separated 68 (52.31) 62 (47.69) Ref.
Married 89 (50.28) 88 (49.72) 0.92 (0.59-1.45)
Education 0.197
Primary Education and Lower 68 (47.22) 76 (52.78) Ref.
Secondary education and Higher 89 (54.60) 74 (45.40) 1.34 (0.86-2.11)
Occupations 0.424
Not working 38 (56.72) 29 (43.28) Ref.
Self-employed 46 (46.46) 53 (53.54) 0.66 (0.36-1.24)
Other (Agriculturist / Government 73 (51.77) 68 (48.23) 0.82 (0.46-1.47)

official / Merchant / College student)
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Table 3 Crude analysis of factors related to self-protective behaviors from Coronavirus 2019 Infection (continued)

Behavior (%)

Factors OR (95%Cl) p-value
Good Poor
Salary (Baht) 0.519
<5,000 79 (49.38) 81 (50.62) Ref.
>5,000 78 (53.06) 69 (46.94) 1.16 (0.74-1.82)
Family members 0.702
1-2 46 (52.87) 41 (47.13) Ref.
>3 111 (50.45) 109 (49.55) 0.91 (0.55-1.49)
Disease 0.377
No 113 (52.80) 101 (47.20) Ref.
Yes 44 (47.31) 49 (52.69) 0.80 (0.49-1.31)
COVID-19 vaccines 0.006
First and 2nd dose 115 (47.13) 129 (52.87) 0.45 (0.25-0.80)
3rd dose and 4th dose 42 (66.67) 21 (33.33) Ref.
COVID-19 risk history 0.522
Yes 25 (55.56) 20 (44.44) Ref.
No 132 (50.38) 130 (49.62) 0.81 (0.43-1.53)
Predisposing Factors
Knowledge (Score) 2.19 (0.60-7.94) 0.235
Attitude <0.001
Low level 63 (40.38) 93 (59.62) Ref.
High level 94 (62.25) 57 (37.75) 2.60 (1.61-4.18)
Enabling Factors
Access to health services <0.001
Low level 55 (32.93) 112 (67.07) Ref.
High level 102 (72.86) 38 (27.14) 4.07 (2.52-6.58)
Laws / rules / regulations <0.001
Low level 70 (37.23) 118 (62.77) Ref.
High level 87 (73.11) 32 (26.89) 3.71 (2.31-5.95)
Reinforcing Factors
Family support <0.001
Low level 51 (31.10) 113 (68.90) Ref.
High level 106 (74.13) 37 (25.87) 4.84 (2.98-7.85)
Being prompted by health <0.001

professionals, village health
volunteers and community leaders
Low level 50 (32.05) 106 (67.95) Ref.
High level 107 (70.86) 44 (29.14) 4.95 (3.01-8.13)

nnsAndadeniinnuduiusiungfingsunis  n1snseRuseuINIIMTNaNsI5EY oy, wasulyuy
Jesunuesainnisinideladalalswn 2019 wuidade  danuduiusiunginssunisdesiunuesweusesyvu
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Table 4 Multiple Regression of Factors Related to Self-Protective Behaviors from Coronavirus 2019 Infection

Factors Crude OR (95%CI)  Adjusted OR (95%Cl)  p-value
Enabling Factors
Access to health services 0.011
Low level Ref. Ref.
High level 4.07 (2.52-6.58) 2.07 (1.19-3.61)
Reinforcing Factors
Family support 0.002
Low level Ref. Ref.
High level 4.84 (2.98-7.85) 2.47 (1.39-4.40)
Being prompted by health professionals, village 0.009

health volunteers and community leaders
Low level

High level

4.95 (3.01-8.13)

Ref. Ref.

2.25(1.22-4.13)

Note: -2 Log likelihood = 362.077, Cox& Snell R Square = 0.186, Nagelkerke R Square = 0.249
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Comparison of Hospitals in Jakarta as Decision-Making Unit for
Technical Efficiency and Cost Values: Application of DEA and SFA

Dyah Retno Wati'*, Vorasith Sornsrivichai', Sopin Jirakiattikul®, Amorn Rodklai'

Abstract

The implementation of national health insurance in Indonesia
in 2014 as an effort to provide universal health care was known as
the BPJS program. It was named after the responsible agency: Badan
Penyelenggara Jaminan Sosial (Health Social Security Administrator).
In its early years of implementation, it was indicated that it was not
financially optimal because it made a significant financial loss.
Therefore, this research was conducted to examine the efficiency
level of several hospitals in Jakarta from a technical and cost perspective.
The 2018 data was obtained from the Ministry of Health and BPJS.
The survey covered 36 hospitals from various regions in Jakarta and
was analyzed using Data Envelopment Analysis and Stochastic Frontier
Analysis. DEA Solver LV 8 and Frontier 4.1 were the primary tools in
this study. There were two significant results of this study. First, most
hospitals in Jakarta were efficient in terms of technical efficiency score
of DEA (0.73) and SFA (0.52), whereas cost efficiency was mediocre
with a score of DEA (0.56) and SFA (0.50). Second, three indices
(regional technical efficiency score, regional cost efficiency score,
and ownership cost efficiency score) showed similar patterns for
DEA and SFA efficiency scores except for the ownership technical
efficiency index. It is recommended that the government should
immediately improve the centralized national database for hospitals
and decide strategic policy to arrange for cooperation between
hospitals primarily by sharing their data on hospitals’ load and staff
availability.

Keywords: Efficiency, Hospitals, Indonesia, DEA, SFA

*Corresponding Author: Email: dyah.retno28@gmail.com, Tel: 08 1303 1376
Received: Dec 20, 2022; Revised: May 6, 2023; Accepted: May 18, 2023
https://doi.org/10.55164/hsjt.v5i3.260407

Citation:

Wati DR, Sornsrivichai V, Jirakiattikul
S, Rodklai A. Comparison of hospitals
in Jakarta as decision-making unit for
technical efficiency and cost values:
Application of DEA and SFA. Health
Sci J Thai 2023; 5(3): 47-55. (in Thai);
https://doi.org/10.55164/hsjt.
v5i3.260407

! Public Policy Institute, Prince of
Songkla University, Hat Yai, Songkhla,
90112, Thailand.

% Faculty of Economics, Prince of
Songkla University, Hat Yai, Songkhla,
90112, Thailand.



48

Comparison of Hospitals in Jakarta as Decision-Making Unit for Technical Efficiency and Cost...

Introduction

The pursuit of efficiency is a central aim for
many policymakers within various health systems. The
efficiency analysis focuses on the organizational locus
of production, often referred to as a decision-making
unit (DMU). In health care, hospitals are the most
commonly studied DMU. It is essential to underline
that efficiency analysis has been primarily concerned
with measuring the competence with which inputs
are converted into outputs value. However, from a
different perspective, these efforts have not necessarily
explained the reasons behind different levels of
efficiency.”

Data Envelopment Analysis (DEA) is a nonparametric
linear programming-based technique that creates an
efficiency frontier by optimizing each provider’s weighted
output/input ratio, with the requirement that this ratio
can equal, but never exceed, unity for any other provider
in the data set.? Since then, DEA has been widely
utilized in assessing hospital technical performance in
the United States and around the world at various
levels of decision-making units. Sherman (1984), for
example, was the first to use DEA to assess overall
hospital efficiency.”

Stochastic Frontier Analysis (SFA) is a parametric
model where one makes a priori allowance for the
fact that the individual observations may be somewhat
affected by random noise, and tries to identify the
underlying mean structure stripped from the impact
of the random elements.”” SFA models have the
advantage of allowing for statistical uncertainty while
also demanding strong assumptions about the shape
of the frontier. This study applies both methods to
have a more thorough and optimal observation of this
efficiency issue, considering the limitation we have on
the data.

The reason why we did this research is that in
the first few years after the launch of the national
health insurance program, there were always losses.
The amount of the deficit suffered by BPJS Health
before taking into account the Government’s interventions
was 1.9 trillion (2014), 9.4 trillion (2015), 6.7 trillion
(2016), 13.8 trillion (2017), 19.4 trillion (2018), and 28
trillion (2019). Considering that hospitals are the central
point of decision-making in the world of health, the
question arises whether hospitals experience efficiency
problems?

Some general characteristics of many Indonesian
hospitals are: 1) Public and private hospitals: Indonesian

hospitals can be divided into public and private facilities.
Public hospitals are funded and managed by the
government, while private hospitals are owned and
managed by private entities, including both for-profit
and non-profit organizations, 2) Classification system:
Hospitals in Indonesia are classified into four classes
(A, B, C, and D) based on size, quality, and available
facilities, with Class A being the highest level and Class
D the lowest. Many top-tier hospitals are located in
larger cities and offer advanced medical services, 3)
Quality of care: There is a wide range in the quality of
care provided in Indonesian hospitals. Top-tier private
hospitals in urban areas often provide high-quality care,
with state-of-the-art facilities and internationally
trained staff. However, rural public hospitals may
struggle with inadequate funding, outdated equipment,
and a lack of qualified staff, and 4) Affordability: Public
hospitals generally offer more affordable healthcare
services than private hospitals. However, overcrowding
and long wait times can be issues in public facilities.

Technical efficiency refers to the ability of a firm
or production unit to maximize its output given a set
of inputs, or conversely, to minimize the inputs used
for a given level of output. In other words, technical
efficiency focuses on the optimal use of resources in
the production process. In contrast, cost efficiency,
also known as allocative efficiency, refers to the optimal
allocation of resources in a production process to
minimize costs given a certain level of output, or to
maximize output given a certain budget constraint.
Cost efficiency takes into account not only the technical
efficiency of the production process but also the prices
of the inputs. A firm or production unit is cost-efficient
if it’s producing the desired level of output at the
lowest possible cost, given the input prices.

The clear objective of this study is to find out if
hospitals in Jakarta, Indonesia had efficiency problems
or not based on the fact that it was commonly known
that the primary financing health services upon which
the hospitals were relying on suffered huge losses in
terms of money. If the problems did occur, it is also
important to know whether the problems lie more on
the cost aspects or on the technical aspects, hence
this study will provide more information for stakeholders
to take necessary steps to deal with the problem(s).
This is done by comparing the result of cost efficiency
and technical efficiency from both methods (in form
of table) as well as by building hospital ownership
index and regional efficiency map.
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In the past, no research has attempted to provide
an overall overview of the efficiency situation of
hospitals in Jakarta, the capital of Indonesia. The research
gap exists because previous research has tended to
focus on using the Pabon Lasso technique which has
many weaknesses and or only focuses on one hospital
unit. This gap in the literature is significant because
using both parametric and non-parametric methods
could lead to a better overview in general. This study
aims to address this research gap by investigating more
hospitals and using both methods of DEA and SFA to
gain a better understanding about hospital efficiency
in the Jakarta area.

Methods

This is a cross-sectional, descriptive study
employing econometric techniques called linear
programming to explore the efficiency of hospitals
such as DMU or Decision-Making Unit in Jakarta.

The target population includes both public and
private hospitals in Jakarta. Public hospitals are run by
the government Ministry of Health, including the
army and police, and non-profit organizations. Private
hospitals are managed by for-profit organizations,
including enterprises and state-owned companies.
Jakarta municipality is divided into six areas; five areas
are in the mainland, namely North Jakarta, Central
Jakarta, South Jakarta, East Jakarta, and West Jakarta.

This study began by accumulating data from 190
hospitals (before verification process) in the Jakarta
Area, of which 108 were BPJS contracted, and 82 were
non-BPJS contracted hospitals consisting of 16 class

190 hospitals overall data

v

25 undecided class 16 class A
60 class B 62 class C
27 class D

v

Selecting input time with most hospitals
91 hospitals 2018
1

A hospitals, 60 class B hospitals, 62 class C hospitals,
and 27 class D hospitals, and 25 hospitals with
undecided class. Data on these hospitals were
obtained from hospitals, the Ministry of Health, and
BPJS from May to July 2019. Data retrieval from
Indonesia’s hospitals requires a quite expensive fee if
taken directly from the hospital. In this study, some
data were taken directly from the hospital, and some
were taken by asking for access to the database of
BPJS and the Ministry of Health. After obtaining data
of all the 190 hospitals; data is firstly categorized by
Class. Twenty five hospitals are of undecided class, 16
hospitals are Class A, 60 hospitals are Class B, 62
hospitals are class C and 27 hospitals are class D.
Second step is selecting input time with most
hospitals. Eighteen hospitals are of unknown input
time, 3 hospitals are in 2011, 9 hospitals are in 2012,
8 hospitals are in 2013, 9 hospitals are in 2014, 13
hospitals are in 2015, 7 hospitals are in 2016, 30
hospitals are in 2017, 91 hospitals are in 2018, and 2
hospitals are in 2019 input time hence data from 2018
is selected to be used in this study.

For data verification, the hospitals will only be
included if they have data for all six input and output
variables. After data verification, there are 36 hospitals
of type A (12 hospitals), type B (12 hospitals), and
type C (12 hospitals) with complete data for this
study’s purpose. Based on ownership, there are 21
non-government hospitals, 7 government hospitals,
and 8 ministries of health-owned hospitals as shown
in Figure 1.

18 hospitals unknown
3 hospitals 2011
9 hospitals 2012

9 hospitals 2014
13 hospitals 2015
30 hospitals 2016

v

Overall data validity check (verification) |

\/

8 hospitals 2013 2 hospitals 2019

\/

=i Excluded 55 hospitals for incomplete data

36 hospitals data total selected
(12 class A +12 class B+12 class C)

Figure 1 Sampling technique
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Exclusion criteria is based on three criteria: it is
impossible for a hospital to have a value of input or
output is 0, the hospital that contain 0 value in its data
set are eliminated from the dataset. Secondly, some
hospitals have data missing in number of nurses or
number of other personnel. Finally, hospital type D
will not be taken into consideration as the reason
that they are included the transitional hospital to
accommodate the referral of first level health care
facilities and operate using smaller input than other
type of hospitals.

Data provided by the BPJS and the Ministry of
Health was not always guaranteed to be verified.
Therefore, this study also utilized a double verification
system so that all data obtained were valid. The data
from BPJS was obtained by filling out a form upon
visiting their office. Afterward, the staff provided a link
to the website where reimbursement data was
available for public access. However, it was noted that
the data only showed reimbursement data for the
ongoing year of 2018 and did not have any data
available from previous years. Hence, it is not possible
for panel data analysis.

This study used the number of beds, doctors,
nurses, and non-medical personnel as input variables.
Hospital outputs consist of inpatient length of stay and
outpatient visits. Inpatient and outpatient services
constitute the majority of outputs for general hospitals.
Thus, each type of service needs to be accounted
for in examining hospital service production with
appropriate measurements.

Data from all hospitals in this study were analysed
in two stages. First, Data Envelopment Analysis (DEA)
was applied to compute the efficiency scores for each
hospital in 2018 using input-oriented measurement.
Four input variables: a. number of beds, b. the number
of doctors, c. number of nurses, d. the number of
non-medical staff with two output variables: a. inpatients
length of stay, b. the number of the outpatient visit
were analysed with DEA Solver LV 8 software. We also
used descriptive statistical analyses to assess the effect
of BPJS-K contracting status on hospitals’ capacity,
utilization, and finance variables using Frontier 4.1 for

the Stochastic Frontier Analysis application.

Results

DEA and SFA scores are considered as efficient if
they reach 1. However, only several DMUS will achieve
this, and others are more likely to be less than 1.
Scores from 0.90 to 0.50 can be considered as efficient
enough, whereas below 0.50 can be considered as in need
of improvement. DEA and SFA scores might experience
some differences upon similar circumstance, but most
of the time the differences are not significant.

The characteristics of the hospital data in Jakarta
are shown in the descriptive statistics in table 1. The
table indicated data about the six variables used in
this study in their median and interquartile range (IQR),

maximum and minimum.

Table 1 Descriptive statistics of input and output variables

Variable Statistics

Doctor

Median; IOR 91.5; 84.5

Max; Min 930; 23
Nurse

Median; IOR 187.5; 355.5

Max; Min 2,472; 28
NMS

Median; IQR 162; 247.5

Max; Min 1,736; 24
Bed

Median; IOR 136; 156

Max; Min 968; 18

Inpatient length of stay

Median; IQR 6,259.5; 9,301.5

Max; Min 69,649; 539
Outpatient visits

Median; IQR 76,735; 133,215

Max; Min 956,849; 5,966

The Spearman’s rank correlation in table 2
showed a strong positive correlation with almost all
variables. The relationship between doctor input and
bed variables was the lowest, at 0.69. The other numbers
that showed the relationship between input variables
(doctor, nurse, NMS, bed) with output variables (inpatient

and outpatient) showed numbers in the range of 0.76

Health Sci J Thai 2023 July-September 5(3): 47-55.
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-0.91, p < 0.01. In this study, technical efficiency results
from calculating the output variable produced by a

DMU divided by the input variables needed to produce

that output. In contrast, cost efficiency results from
calculating the amount of money received by a DMU

divided by the amount needed to produce that output.

Table 2 Spearman’s rank correlation between input and output variables

Variables Doctor Nurse NMS Bed Inpatient Outpatient
Doctor 1
Nurse 0.86* 1
NMS 0.76* 0.83* 1
Bed 0.69% 0.84* 0.86* 1
Inpatient length of stay 0.78* 0.83* 0.79% 0.79% 1
Outpatient visits 0.83* 0.86* 0.83* 0.83* 0.91* 1

p <.01

Comparing a DMU’s technical efficiency and cost
efficiency, when technical efficiency is achieved, it is not
necessarily to be cost efficient and vice versa. Thus, the
DMU manager must focus on technical and cost-efficiency
interaction to make a suitable efficiency policy.

Table 3 shows the comparison between the
technical efficiency score and cost efficiency score
using DEA and SFA, indicating that most hospitals in
Jakarta had a higher score in technical efficiency
(0.73 and 0.52) than cost efficiency (0.56 and 0.50) and
the result of DEA showed a higher score than the SFA.
In terms of technical efficiency, both DEA and SFA
showed that class B had a superior score (0.95 and
0.75), followed by class C (0.74 and 0.44) and class B
(0.63 and 0.47). It is important to note that the gap
between DEA and SFA continues to rise as the
difference between both scores for class A is 0.16, for
class B is 0.20, and for class C is 0.30. In terms of
efficiency, out of 36 DMUs, eight DMUs had the same
efficiency rating in both DEA and SFA.

On the other hand, the cost efficiency scores
show that class A hospitals had the highest score using
DEA and SFA (0.67 and 0.50). Class B showed the same
technical efficiency score as the second higher cost
efficiency score (0.55 and 0.57), and the lowest score
was class C (0.52 and 0.44). In terms of efficiency ratings,
out of 36 DMUs, six DMUs had the same efficiency
rating in both DEA and SFA.

—4—TE DEA
G —m—TE SFA
CE DEA

GO MOH NOK-GOV

Figure 2 Hospital Ownership Efficiency Index

Using DEA and SFA, this study also compared
hospitals” efficiency based on hospitals’ ownership
and geographical location. Figure 2 shows the pattern
between the technical efficiency and cost efficiency
scores in the ownership index. In terms of technical,
non-government had technical score (DEA: 1, SFA: 0.89)
and government (DEA: 0.91 and SFA: 1), and the lowest
score was hospitals owned by the Ministry of Health
(DEA: 0.71 and SFA: 0.76). Regarding cost, both DEA
and SFA show the same pattern that government
hospitals were the superior (1), and hospitals owned
by the Ministry of Health had scores of 0.90 and 0.77,
while non-government hospitals’ scores were only
0.71 and 0.67. The difference between the government
hospitals and that of Ministry of Health lies on the
financing, whereas government hospitals use regional

budget, Ministry of Health use its own financial budget.
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Table 3 shows that the seven DMUs owned by However, eight DMUs owned by the Ministry of Health
the government (DMU 8, 10, 11, 17, 19, 21, and 24) (DMU 1, 2, 3, 5, 6, 7, 9, and 12) had higher admitting

had good efficiency in the use of input variables. inpatient and outpatient visits.

Table 3 Technical Efficiency Score and Cost Efficiency Score

DMU Technical Efficiency DMU Cost Efficiency

DEA SFA DEA SFA
1 0.63 0.52 1 0.45 0.35
2 0.56 0.29 2 0.53 0.47
3 0.43 0.35 3 0.41 0.13
a4 0.64 0.53 4 0.42 0.35
5 0.74 0.49 5 0.67 0.53
6 0.36 0.31 6 1.00 0.66
7 0.60 0.42 7 0.68 0.55
8 0.54 0.45 8 0.92 0.98
9 0.73 0.53 9 1.00 0.93
10 0.77 0.54 10 1.00 0.73
11 1.00 0.45 11 0.66 0.41
12 0.99 0.63 12 1.00 0.56
13 0.61 0.35 13 0.16 0.08
14 0.99 0.80 14 0.41 0.33
15 1.00 0.86 15 0.47 0.47
16 0.57 0.53 16 0.54 0.75
17 0.95 0.64 17 0.51 0.41
18 1.00 0.92 18 0.69 0.30
19 1.00 0.99 19 0.74 0.70
20 0.96 0.71 20 0.74 0.92
21 0.58 0.59 21 0.23 0.22
22 0.41 0.18 22 0.35 0.32
23 1.00 1.00 23 0.53 0.48
24 0.78 0.80 24 0.78 0.73
25 0.28 0.27 25 0.53 0.54
26 0.15 0.10 26 0.36 0.28
27 0.87 0.97 27 0.23 0.27
28 1.00 0.52 28 0.58 0.70
29 0.85 0.78 29 1.00 0.78
30 0.33 0.39 30 0.15 0.17
31 0.32 0.13 31 0.74 0.84
32 1.00 0.80 32 1.00 1.00
33 0.42 0.35 33 0.74 0.94
34 0.64 0.22 34 0.10 0.11
35 1.00 0.78 35 0.49 0.40
36 0.86 0.49 36 0.60 0.61
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Figure 3 is a map that describes the hospital’s
efficiency score classified by regions and using DEA and
SFA. It was found that the East region was superior in
terms of technical efficiency score (1), followed by the
Central region (0.82, 0.97) and the same score at West
region 0.78, and the South region had a lower score
(0.66 and 0.71) than that of North region which was
0.73 and 0.81. In terms of cost efficiency, it shows the
same pattern as the technical efficiency score. The
difference only came from the highest score for the
Central region (0.98 and 1), which previously showed
as the second-highest score at technical efficiency.
The other regions showed the same position. West
region has the second-highest score in cost efficiency
(1, 0.78), East region is the third (0.78 and 0.73), whereas
the lowest score came from the North region (0.52
and 0.66) and South region (0.55 and 0.66).

SFA and DEA Hospital Regional Index

T
. 0%, 1 §
,Centr -
Lot

‘uﬂﬂp’

TEAT,91)

TE(A066,4 071) CE:(A0.7890.7

CE:(A0.55, 4 0.66)

Figure 3 Map of the region’s efficiency score

Overall, the DEA and SFA efficiency indices
regarding the ownership and region were not much
different except for technical efficiency in the ownership
aspect. The Hospital Ownership Index by DEA indicated
that the technical efficiency advantage was on the
non-government hospitals. At the same time, the
SFA estimation showed that the technical efficiency

advantage was on the government hospitals.

Discussion
This cross-sectional, quantitative study employing
econometric techniques called linear programming

was designed to explore the efficiency of hospitals in

Jakarta. Secondary data from 36 hospitals in 2018 in
Jakarta were analysed using Data Envelopment Analysis
(DEA) and Stochastic Frontier Analysis (SFA) to establish
both technical and cost efficiency.

The result showed that the level of technical
efficiency of hospitals in Jakarta based on DEA was
0.73, compared to 0.52 based on SFA, while the cost
efficiency based on DEA was 0.56 and 0.50 for SFA.

DEA and SFA measures had a similar pattern of
scores in three of four categories for the ownership
and regional indexes. They showed a similar pattern
in cost efficiency regarding ownership and technical
efficiency and cost efficiency regarding the region.
However, a different pattern in the technical efficiency
ownership index emerged where non-government-owned
hospitals were the more efficient by DEA estimation. In
contrast, according to SFA estimation, sovernment-owned
hospitals were the more efficient. Perhaps, this is most
likely due to the SFA consider the bottom score of
each DMU and, the least for government-owned hospital
is much higher than the least for non-government
hospital. Whereas the total number of hospitals in
calculation are more significant in DEA, and in our data,
there are more DMUs from non-government than those
of governments’, hence the result.

Results were varied from this study, particularly
for efficiency based on DEA and SFA; however, they
did not show significant differences except for a few
DMUs. This finding is similar to the results of other
studies, given the differences between parametric (SFA)
and non-parametric (DEA) techniques used.” ®

Therefore, three points can be made as a
recommendation based on this study:

1) Improving the centralized national database

Research in the field of hospital efficiency requires
accurate and valid data sources. This study found
that the centralized national hospital database has
weaknesses that influence the lack of availability of
accurate hospitals and national health insurance data.
Despite the new system of information database
initiated by BPJS, there are several unsynchronized

and incomplete information because of the lack of
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monitoring. Considering that there were lots of missing
or invalid data in this study and many hospitals had
to be excluded, the government thus needs to strive
for a better quality centralized hospital database.

This study recommends that hospitals start
working together to share their service databases. The
government should monitor and facilitate the shared
database for efficiency study, resource allocation, and
patient referral purposes. Hence, the public would gain
more access to the hospitals, making hospitals more
efficient.

2) The strategies for managing efficiency

The study’s background is that hospitals” involvement
in the BPJS scheme puts pressure on hospitals in terms
of cost and maintaining quality.” Another study on
Indonesian hospitals” efficiency found that most hospitals
had similarly relatively low scores in terms of inpatient
efficiency score (0.41) and outpatient efficiency score
(0.40).”” These scores indicate that most hospitals in
Indonesia still need to improve overall inpatient and
outpatient efficiency. Also, the challenge of improving
service should not rely on performance measurement
alone, as indicated by a study that found that the
Indonesian government hospitals often measure things
without following them up with precise adaptation,
organization, and regulation that are needed.”

This research is expected to be a good start for
further research on hospital efficiency in Jakarta.
Efficiency, in reality, is not merely about making a
reduction. However, it is about making adjustments
between technical (number of labour and capital
investments such as the number of doctors, nurses,
and beds.) and budget management to control financial
cash flow. Hospitals are generally independent and
separated from each other. However, from this efficiency
study, the government should initiate an integrated
task force that utilizes a centralized database to monitor
the workload faced by each hospital in real time. The
government can then provide assistance to ease the
workload that the hospitals are dealing with by
reallocating essential resources and workload. As of

today, the primary care centre only refers to the

nearest hospital in its area without considering the
capacity of the referred hospital. This problem can be
solved by having a centralized referral system. If the
patients are evenly distributed among the hospitals in
Jakarta, the efficiency gap shall be reduced. Without
such intervention, the problem will continue, and if it
is not resolved, it may eventually affect the decision
of hospitals whether to stay in the BPJS scheme.

3) The implementation in other countries.

This study complements other studies on hospital
efficiency in Southeast Asia, such as that of Puenpatom
and Rosenman, which examined 92 general hospitals
in Thailand and found that hospitals in more affluent
areas were indicated to be more efficient."” Klangrahad
examined the efficiency of Thailand’s regional hospitals
using 2015 data and found that 12 out of 24 hospitals
were indicated to be efficient and suggested that
hospital efficiencies in tourism-intensive areas be given
more attention.”” Di Tian (2011) examined 308 hospitals
in Thailand using 2010 data, showing that regional
hospitals’ efficiency rates are superior to the efficiency
of general hospitals and community hospitals."? If
other Southeast Asian countries are willing to provide
health resources and cost data, a comparative study
can be carried out that will provide a picture of hospital
performance in the region, which will be a good
follow-up for this study. Also, a study with multiple
efficiency measurement methods is still not typical,
primarily considering the costs of a comprehensive
hospital survey to obtain accurate data. Therefore, it
is recommended that researchers who will further
develop this research focus on the quality of variables

that can contribute more to the value of efficiency in

hospitals and health systems.

Conclusion

Hospitals in Jakarta were quite efficient in terms
of technical efficiency, as indicated by both DEA and
SFA measurement results. However, the cost efficiency
score could improve as the score is still in the 0.50 - 0.56
range. Regarding technical efficiency, government

and non-government hospitals were superior, while
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hospitals owned by the health ministry tend to be
weaker. In contrast, in terms of cost efficiency, government
and Ministry of Health-owned hospitals were superior,
while non-government hospitals were on the weaker
side. It is therefore recommended that more study
should be done in the future using panel data instead

of cross-section, and that the government do yearly

monitoring on the subject of hospitals’ efficiency.
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Lung Function of the Employees of the Cassava Starch Factory

Abstract

Exposure to dust results in a decrease in pulmonary function and causes respiratory disease. This time,
the researchers conducted a cross-sectional survey to study the pulmonary function of the employees of the
cassava starch factory and the changes in the pulmonary function of the factory within 1 month. The sample
group was a sample of 98 cassava starch factory employees. The data was collected using a questionnaire and
a pulmonary function test. The data was analyzed using descriptive partial statistics, with numbers and
percentages. The average difference was compared with the dependent t-test, a specific ratio method that
compared the measurement with predictions. The results showed that employees of a cassava starch factory
had abnormal pulmonary function, with an FEV1 of 77.55% and an FVC of 69.39%. One month later, when
the second pulmonary function test was done, it showed that FEV1 was too high (84.70%). FVC increased
abnormally by 80.61%, and when comparing the mean difference of pulmonary function One month apart,
there was a statistically significant difference in FEV1 at the level of 0.01 (p-value = 0.001). There was an
increase in the level of pulmonary dysfunction to 5.51, and the FVC was significantly different at 0.01

(p-value <0.001). The pulmonary dysfunction level increased by 8.39; the %FEV1 difference was not

statistically significant, with a decrease of 14.23

Keywords: Pulmonary Function, Cassava starch factory, Respiratory disease
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Table 1Pulmonary function test or lung function test
levels in units (Numbers are percentage of the

predicted value)

Parameters Normal Mild Moderate Severe

VC (FVQ) >80 66-80 50-65 <50
FEV1 >80 66-80 50-65 <50
%FEV1 70 60-70 45-59 <45

Notes: People under 50 years old, %FEV1 threshold =75%
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Table 2 Characteristics of the Research Sample (n = 98)

Characteristics n (%)
Sex
Male 58 (59.18)
Female 40 (40.82)
Age (years)
Less than 29 36 (36.73)
30 - 39 32 (32.65)
40 - 49 18 (18.37)
50 - 59 11 (11.23)
60 or older 1(1.02)
Underlying diseases
No 89 (90.81)
Yes 9(9.19)
Allergic rhinitis 2(22.22)
Diabetes Mellitus 3(33.33)
Dyslipidemia 1(11.12)
Hypertension 3(33.33)
Working years
1- 2 years 44 (44.90)
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Table 2 Characteristics of the Research Sample (n = 98)

(Continued)
Characteristics n (%)
3 - 4 years 15 (15.31)
Over 5 years 39 (39.79)
Smoking status
Smoker 35(35.71)
Never-smoker 63 (64.29)
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Table 4 FEV1 FVC and FEV1/FVC% pulmonary function
values (Follow-up after a month)

Severity FEV1 n (%) FVCn (p) %FEV1 n (%)

Normal 15(15.31) 19 (19.39) 97 (98.98)
Mild 22(25.45) 25(25.51) 1(1.02)
Moderate 34 (34.69) 31 (31.63) 0 (0.00)
Severe 27 (27.55) 23(23.47) 0 (0.00)

M990 (Table) 3

Table 3 FEV1 FVCand FEV1/FVC% Pulmonary Function
values (Pre-placement health examination)

Severity FEV1n (%) FVCn (p) %FEV1 n (%)

Normal 22 (22.44) 30(30.61) 98 (100.00)
Mild 25(25.51) 29 (29.60) 0 (0.00)
Moderate 37 (37.76) 27 (27.55) 0 (0.00)
Severe 14 (14.29) 12(12.24) 0 (0.00)

Table 5 Comparison of mean lung function
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Lung function FEV1 (S.D.)

FvC (s.D.) %FEV1 (S.D.)

Pre-placement health examination 66.58 (17.91); Mi

Follow-up after a month

61.07 (18.69); Moderate 63.08 (20.03); Moderate

d 71.48 (20.52); Mild 96.03 (27.07)

110.26 (93.39)

Mnmsieuiisuriadevesaussanden add 1
wavasadl 2 svaznaninetu 1 e Ineldn Dependent
t test WUT1 FEVI umnveensdifaddamaadffiseau
0.01 (p-value = 0.001) lnedlArszauamuRAUNRELTIONN
Yoawfiuduwiniu 5.51 Anadevesaussaninden FVC
AeuBuvhruaznd i 1 Weu wansneensdioddry

Health Sci J Thai 2023 July-September 5(3): 56-62.

V9EARTIFU 0.01 (p-value <0.001) TnefAnseRuaufin
Unfausson ndemfinduiinfu 8.39 Aladsves
aussanmlen %FEVL feusuvhaulasndwhe 1 e
upnensueglifidudAyneads lnedaranas 14.23
Faandlunnseil (Table) 6



Lung Function of the Employees of the Cassava Starch Factory

Table 6 Comparison of the first and second pulmonary functions, measured one month apart
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Abstract

The objective of this cross-sectional analytical research was to study the factors influencing the prevention
and control behaviors of a sample group of 340 people in Sisaket Province. Data were collected using
questionnaires created by the researcher between May 1 - September 30, 2021. Data were analyzed using
descriptive statistics. Frequency, percentage, mean, standard deviation, median, 25" and 75 percentiles were
presented using inferential statistics to determine predictive factors using stepwise multiple regression analysis.
The results revealed that, behaviors for prevention and control of Coronavirus Disease 2019 (COVID-19) of the
people of Sisaket Province Overall, it was at a good level of 94.5 percent, there were 6 factors influencing the
prevention and control behaviors of the people of Sisaket Province: their self-efficacy in disease prevention
and control, their knowledge of the COVID-19, social support for disease prevention and control, lower secondary
education levels, intentions about the prevention and control of the COVID-19, and vaccination against the
COVID-19. They were able to jointly explain the variety of factors influencing the prevention and control
behaviors of COVID-19 for the people of Sisaket Province by 29.30% (R = 0.293, Rzadj = 0.280, SE_ = 2.142,
F = 22.860, p-value <0.001). Based on the research findings on behavior modification, prevention, and control

of coronavirus 2019 infection among people in Sisaket Province, policies should take into account such factors.

Keywords: Factors, Disease prevention and control behavior, Coronavirus Disease 2019 (COVID-19)
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Table 1 Relationship of factors related to prevention and control behavior Coronavirus disease 2019 among

the people of Sisaket Province, separated by variables (n = 340)

Factors Mean (SD) Correlation (r) p-value
Female 0.62 (0.48) 0.046 0.395
Age 45.15 (18.84) 0.022 0.691
Non occupation 0.04 (0.19) -0.013 0.812
Agriculturist 0.58 (0.49) -0.042 0.444
General employee 0.21 (0.41) 0.059 0.281
Government service 0.04 (0.19) -0.019 0.730
Student 0.05 (0.21) -0.071 0.194
Income 7192.05 (7129.75) -0.124 0.022*
Didn’t study 0.02 (0.15) 0.082 0.133
Primary school 0.39 (0.48) 0.058 0.285
Junior High School 0.21 (0.45) -0.072 0.184
Senior High School 0.23 (0.42) 0.038 0.483
Vocational Certificate 0.04 (0.18) 0.009 0.871
High Vocational Certificate 0.05 (0.21) -0.142 0.009**
Underlying disease 0.21(0.41) -0.047 0.391
Alcohol Drinking 0.41 (0.49) 0.027 0.626
Have traveled to high-risk areas 0.11 (0.31) 0.028 0.610
Vaccination 0.90 (0.30) 0.081 0.137
Knowledge 19.01 (1.32) 0.327 <0.001%**
Attitudes 44.63 (4.07) 0.126 <0.001%**
Awareness of the risk 28.65 (2.25) 0.300 <0.001**
Perceiving the benefits 27.77 (2.56) 0.263 <0.001**
Awareness of the barriers 23.33 (3.37) 0.052 0.337
Social Support 24.62 (3.41) 0.303 <0.001**
Intentions 27.45 (2.70) 0.355 <0.001%**
Group Culture in Prevention and Control 26.00 (2.96) 0.212 <0.001**
Perceived Self-Efficacy prevention and control 28.67 (2.32) 0.424 <0.001**

* The significant at the 0.05 level (2-tailed), ** The significant at the 0.01 level (2-tailed)
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Tabel 2 Multiple regression analysis of factors influencing the prevention and control behaviors of the coro-

navirus 2019 infection among the people of Sisaket Province (n = 340)

Factors Coefficient R? R sr i
B ac change
Perceived Self-Efficacy prevention and control 0.317 0.292 0.180 0.178 2289  0.180
Knowledge 0.350 0.184 0.224 0.219 2231 0.044
Social Support 0.113 0.152 0.257 0.250 2186  0.033
Secondary education -0.628 -0.109 0.270 0262 2169 0.014
Intentions 0.121 0.129 0.283 0.273 2153  0.013
Vaccinated against coronavirus disease 0.829 0.099 0.293 0.280 2.142 0.009

Note: Constant = 20.334, R* = 0.293, R2adj = 0.280, SEest = 2.142, F = 22.860, p-value <0.001

aAusgHa
Uadeiislavswasongfnssunstesiunazauaslsn
Antolaalalsun 2019 vesszvudminaiasiny i
v 6 fauUs Ae n1sfuieuansavesy Ay
wysatiuayunedal seaunsanwdsenfnuinounu
anudala wagnslaunisiatadutiostulsafindelata
Talsun 2019 annsasmiueSuisanuifuldsvestadei
fisvisnaengfnssunisdestuuasauailsafiodelisa
1alsun 2019 voUsER UM IRATAEINY 11500 UT

v
v a

aRatl
mssuirmasavesmdlumslesiuuazaiuelsn
\hutladenilefisiavinadenginssunstestunazaiua
Tsnfnuiel3alalsun 2019 nsdidanandlfiduiaude
vosuAARIAeinwg Binvlusuesnnieeiiieds
sodefinusiossuiiavey Tamfensdadule szdamasiens
wanangAnssulunsuiRnu vienthiifuRaveuliussg

o

AU neffents MnAuIISUF

1a@1unsaineglslan

[

UAAINGANTTURBNUININNTIUIANUAINITOVRIAU
aenadastunuideitestadedsvinaronginssunis
Hoaftun1sfioudelain-19 vesnguasdgualugueiam
WNKAN WUT1 NMTTUTANENNNTOVRINY kazIIETUAYY

medsandutiadefianunsavhuengfnssunisdesiunig

(18)

Aniioladn-19 vesngviseRauatuAudnmuanan" was

nMsfuianuanansavewu TuiwinneUadeiiisnsnase

wginssumstiostusazmunslsafaitiolaialalsun 2019
vosUsyrwuunilewmineiasiny’
anufieaiulsnfndolsalalsun 2019 Hutlade
wilsiiavinadenginssumsdostuiazeunulsafinge
Th¥alalsun 2019 Anus Wuanuduae Anuaszminyse
andlafeiulsn BmanuiivansBuasdundeiian
#1199 WU Usgaunisnl n15AN®I ieRa A11NNTIN 38013
yaInemans msdisauazmsindy daazuanieenin
Jungiingsu aenadestunsinuiladefidsuasdonginssu
nstlostumsiniio COVID-19 vastszenmulunsamamuag
namFIdenu anuseudifeaiutiadeiidmarewgingsy
nstlesffumsfinido COVID-19 Taefitadendn 3 fuldun
FruaugiFesdio COVID-19 Fudatuatuayumedsay
Frunsiudeyauazdnasvondes COVID-19 lunwsau
wazsresudmingjegluszduuniianidnsnadsnade
wAnssunsdesiudunsiumunsiaie COVID-19
TnefiAnduUseansanduwusivindu 0.615, 0.484, 0.610%
Uadumaussadvayunisdinusonisdesiuiaz
muaslsn ihudladeniifdvinadengfinssunisteatu
wazmuaslsafnidolifalelsun 2019 msfiyanasuiing
msatiuayunediny yaraasiamssuThauedesuausn
anuolald nsiiunmA wazn1seeusU dwanisuange
gunmmeazgunnle faaeandestumsfing Fesilade

Ndmanangfinssunistasiunisiaie COVID-19 veq

Health Sci J Thai 2023 July-September 5(3): 63-72.

69



70

Saa

U2 el

a 1

Uszwwulungannamuas wud smunisaluayunedsag
HenuduiusidauiniungAnssunisteadusmunisiuniu
nsiAaEe COVID-19 waniludadeitddymnlssuany
Piewmde lsunsatuauuaInmiienuangeg vsensli
UinsasduneanuazaInuazgUnsainistesnis
wihnneundly wadnile Wetiederewavandaymnis
unSsEUIRTeNTe COVID-19 Azuuuninduiladoatiuayu
madansyiniu 4.26 (SD. = 0.59) tadeiifianuduiudiv
nginssulunstasiunsinide COVID-19 wut Jadeasy
umsatiuayumnsdsay dadededumsiuideyauas
FmaEnsvesdie COVID-19 SauduiusiBauaniunginssu
nstesfunsinide COVID-19 eghedlteddaynsadn
(r=0.615,r = 0.484, r = 0.610, p-value <0.001)*”
Taduiuszaunsanuiiseudnwineuiu Jutlade
nilsifaviwadenginssumstostuuazaunulsninge
a¥alelswn 2019 railesnannisinuidutiadeiugn
fusdnrauandansiunuasauaansaluns
Fansfuwgingsy sefunsAnunfiuandeiuiadany
Fuiusfungnssunstesfunazaiunulsafnidolia
Talsun 2019 aeandesiunuidoidos msfnu anus
Wiruad waznginssulunistesiumuaulsaladn 19 vas
aranadasansisuguUsedmyinu dunedmuun fwmin
UATWIEN KANSANEINUT BenaslsanssauguUsE vty
sunethuw dfmiauasnen Afssdunsfnudeiy 4
a3 virued uagnginssulunisdesiumuaulsalain 19
Tnesauunnsnsiuegafitudfaneda Wefiasandu
FIUIUNUI AUATINT UagauviAuaf wans1aiueg1ed
HedAgnieadn
thipsuarnuidadenstesiuuazauaslsafinde
a¥alalswn 2019 WuiladevideiindvEnadengingsuns
Hostuuazeuaulsainidiolaialalsun 2019 Fsarwila
Judadeiianudidnylunisuiuddsunginssunis
Hostunarmuaslsafnidoldalalsun 2019 mudalaly
nsuanangAnssudusvsuenisnmsuudsungnsu
Tudduusn aonadestunisAnuidos fauad ussvingiu
NANBN98Y M3TUINTAIUANNEFNTIH wazamalaluns
Jostunisinidelsaniaiumelans fusennatsvos
weUaIEEn nui nauegsdulngfenuddalunis
dosfumsinidelsamaiumelany usennanseglusesu
wnfign Amidudosar 57.0 fradevesnnuiilasgly
sedunndign Wiy 24.50 Asfsegrunazdsudeauy

WINTFIU WU 24 Uag 3.33 mudinu?

newasangAnssun1slasiuuazalunulsafnaladalalsun 2019 vasUszynvu FninAsaziny

a v a

Hadedunisldsumsiniadullestulsafinidolfa
Talsu 2019 Judadenisiifidnsnasenginssunis
Jostunarmunulsnindolialalsun 2019 Yaduerald
ansndestunnauiidaannsinidelifalalsu 2019
I winudtanunsoannuguusavetsald n1sdndndu
CoVID-19 lasun1sdudundiingieadiagiiquiulse
COVID-19 lgafiusednsam Tnvagdewinivgluiv
msanamthnn Buszesving eilelifos uaviBosiiuiiuodh
aonnaesiunuIdenginssunisdesiunuesainnisin
eladalalsun 2019 vesUszasulungaunmamuas wuh
HANTIATIEtayangAnssun1sUesiunueInlsnia
elatalalsun 2019 nqusegaiingfinssunisufoilu
ANTW S3AUIN (X = 2.79, S.D. = 0.95) lnengfingsu
UftRgsanlusziusnniian Aemnvinudminlnddadiae
fuduindelasalalsun 2019 vhuszuendnduazdann
2717115 14 1 (X = 3.56, S.D. = 0.72) 5998941 £AULIN
Aemslantihnnewsfenientnininasanailosen
went (X = 3.42, SD. = 0.99) uazAndINAninTu
dostunisiadoladalalsun 2019 WHunisiaduadie
pifufulunsemelfegluseduinn (X = 3.18,S.D. = 1.01)
pdRy

Jorauauuz

1) ToLaUDRULANNANITIVY

1.1) 9nwan15338 wudn Jadedunisiuiaiy
anunsavesmulunisdesiunazaunulsn Tadusuanus
TademanssaduayumsdinusenisUesiunazaiunulse
Hadesusziunsinm tadedunnuidlaonistesiu
wazauAulsn wastadesunslasunisdniadutosiv
Tsnfnitolasalalsun 2019 iWudadeiiisvsnadenginssy
nsfestunazaiuaulsninideladalalsun 2019 v
UTePUTMIAATELINY MBI UAT TG T
uiiisrdesnsiafenssumeunsliannssusideatu
Tsndndeli¥alelsun 2019 Aiungfnssunisufoaauly
nstaaitulsa iileliuszvvuiingAinssuguamiia asls
auddyfunIsUSuauaR aeeunsenindieliiae
m3suianuansavenulunisdesiunazmunulse Lin
anuidlalunsiosfuuazaiuaulsafadeladalalsu
2019 waglimudrundoUss¥ITu NUIB9IURILY)
atfuayuvieliuinisassnennuasminuazaunsaing
oamaivu wihnneunsly Lwadaile WevisiBeleuas
andaymnisunsszuinvendelifalalsun 2019 veq
Ussanpudaninasasiny doll

Health Sci J Thai 2023 July-September 5(3): 63-72.



Factors Influencing Prevention and Control Behavior of Coronavirus Disease 2019 among People ...

1.2) wainssu msduiagaidssifgldnusuiulud
anssode WU naeuvieandalszg s1tula Wk lne
Ladnedladeiaaweanegad arslinisnseduisiouln
Uszruiinnunsguinuaglinnudidgliunnige
esnusernudaiinsasiaslunsufoim

2) Forauounzdwiumsideadsely

2.1) msvhmsAnsm s gULuUNsIANIgAIE
Ingelsnfadeladalalsnn2019 luadmia edasiny
ArsfinmaimugUuuunsdanseiiud ielildyuuuy
fifinumnzauiuuiuniuivaggiiduldidedis
nsvuunIsegIAsuiIuUalonaynadiulilauonuinis
Jamanngingalsadndelidalalsun 2019 agvilildsy
wuuiifieumngay Rndsyansninsioly

2.2) v‘hmiﬁﬂmLﬁ'mﬁ‘ug‘uqumﬁmmswzam%
Aieanlsafnidelasalalsn 2019 1y veraInNN15AT
wide verRndieanszuumsinuiie HI CI uag Cohost
lsameuia

LONEI581989

1. World Health Organization. WHO Coronavirus Dis-
ease (COVID-19) Dashboard. [Internet] 2020. [cited
in 4 December, 2020]. Available from: https://
covid19.who.int

2. World Health Organization. Report of the WHO-China
Joint Mission on Coronavirus Disease 2019
(COVID-19). Department of Disease Control, Ministry
of Public Health. Coronavirus Disease (COVID-19)
Dashboard. [Internet] 2020. [cited in 8 December,
2020]. Available from: https://ddc.moph.go.th/
index.php.

3. Haleem A, Javaid M, Vaishya R. Effects of COVID 19
pandemic in daily life. Current Medicine Research
and Practice 2020; 10(2): 78-79.

4. Sintema EJ. Effect of COVID-19 on the performance
of grade 12 students: Implications for STEM education.
EURASIA Journal of Mathematics, Science and
Technology Education 2020; 16(7): 12-24.

5. Kasetpiban N. A study of knowledge, attitudes and
practices of people who have been infected with
COVID-19 or those who are detained or self-quarantined
and the social and economic impact of COVID-19.
[Internet] 2020. [cited in 8 July, 2020]. Available from:
https://www.khonthaid-0.net/system/resource/file/

10.

11.

12.

kpfgo content attach file 258 1.pdf? date=2021-
10-06%2011:42:33.1.(In Thai)

Satyanurak A, Wisetpreecha B, Pintattang P,
Prichasilpakul S, Jitnirat N, Toadithep T, To a changing
urban society. [Internet] 2020. [cited in 8 July, 2020].
Available from: https://www.isranews.org/article/
isranews/download/18017/87576/18.html. (In Thai)

. Wadood A, Mamun AS, Rafi A, Islam K, Mohd S, Lee

LL, Hossain G. Knowledge, attitude, practice and
perception regarding COVID-19 among students in
Bangladesh: Survey in Rajshahi University. [Internet]
2020. [cited in 25 April, 2020]. Available from:
https://www.medrxiv.org/content/10.1101/2020.0
4.21.20074757v1 full.pdf.

Austrian K, Pinchoff J, Tidwell JB, White C, Abuya
T, Kangwana B, et al. COVID-19 related knowledge,
attitudes, practices and needs of households in
informal settlements in Nairobi, Kenya. [Internet]
2020. [cited in 8 December, 2020]. Available from:
http://dx.doi.org/10.2139/s5rn.3576785.

Rahman A, Sathi NJ. Knowledge, attitude, and
preventive practices toward COVID-19 among
Bangladeshi internet users. J Gen Intern Med. 2020;
17(5): 20-32.

Barati M, Bashirian S, Jenabi E, Khazaei S,
Karimi-Shahanjarini A, Zareian S, RezapurShahkolai
F, Moeini B. Factors associated with preventive
behaviours of COVID-19 among hospital staff in Iran
in 2020: An application of the protection motivation
theory. J Hosp Infect 2020; 105(3): 430-433.
Chaiwat T, Mai-Ngam N, Dumchuen N, Amesbutr J,
Thana B, Chaisrilak C. Behavioral Economics on Life
journey and Collective Action of Thai Household
under COVID-19 Situation. [Internet] 2021. [cited in
2 May, 2021]. Available from: https://kb.hsri.or.th/
dspace/bitstream/handle/11228/5233/hs2579.pdf?
sequence=1&isAllowed=y. (In Thai)

Sisaket Provincial Public Health Office. Important
information of Sisaket Province on Coronavirus
Disease 2019 (Covid 19). Survey on self-defense
behavior from Coronavirus Disease 2019 (Covid 19).
[Internet] 2021. [cited in 22 August, 2021]. Available

Health Sci J Thai 2023 July-September 5(3): 63-72.

71



12

Uadeniidnsnadenginssunislasiuuazarunulsainalafalalsun 2019 vasUszyvu Tminasaziny

13.

14.

15.

16.

17.

18.

19.

20.

21.

from: http://www.sisaket.go.th/covid19. (In Thai)
Health Center 10, Ubon Ratchathani. Survey of
people’s health behaviors in the prevention of
COVID-19. [Internet] 2021. [cited in 8 Setember, 2021].
Available from: https://bit.ly/3eGWyd. (In Thai)

Ken K, Scott E M. Sample Size for Multiple Regression:
Obtaining Regression Coefficients That Are Accurate,
Not Simply Significan. Psychological Methods 2003;
8(3): 305-321.

Cohen, J. Statistical power analysis for the behavior
sciences (2nd ed). Hillsdale NJ: Lawrence Erlbaum;
1988.

Yenphoka S. Factors Affecting Prevention Behavior
of 2009 Influenza of the Third Grade Students
in Bangkok. Eastern Bangkok Area Group,
Srinakharinwirot University; 2010. (In Thai)
Withoonsakul P, Chaisuwan C, Amornrat S. Factors
influencing covid-19 infection prevention behavior
of teachers and caregivers in child development
centers. Nursing Science Journal of Thailand 2021;
39(4): 10-21. (In Thai)

Phlasak P. The management model of the coronavirus
disease 2019 crisis in urban areas, Sisaket province.
Journal of Health Systems Research and Development
2021; 14(2): 15-30. (In Thai)

Sribunruang W, Nilwattana T, Samransuk S, Asafe K,
Raktae Ngam S, Spiller P. Factors affecting the
behavior of preventing COVID-19 infection. of people
in Bangkok. Udon Thani Rajabhat University Journal
of the Humanities and Social Sciences 2021; 10(1):
195-206. (In Thai)

Chanpleng J, Diakhuntod S. A study of knowledge,
attitude and behavior in prevention and control of
COVID-19 among public health volunteers in villages,
Ban Na District, Nakhon Nayok Province. KKU Journal
of Social Development 2022; 7(1): 21-30. (In Thai)
Thamcharoen T, Lertwattanawilas W,
Kaewthammanukul T. Attitudes, norms, reference
groups behavior control perception and the
intention to prevent Middle Eastern respiratory
infections of registered nurses. Nursing Message
2019; 46(3): 26-33. (In Thai)

Health Sci J Thai 2023 July-September 5(3): 63-72.

22.Nakju S. Self-protection behavior from corona virus

2019 (COVID-19) infection of people in Bangkok.
The Journal of Pacific Institute of Management
Science 2021; 7(3): 151-160. (In Thai)



nswssuineudadeinneuinisludileussAudseassnaunassendnenisseunn

Tsalada 19 Tu lsangru1aurianidelun1aneIusanileaniavasussndlneg

A Comparison on Factor of Health Care Accessibility in Palliative Patient
during Covid 19 Outbreak in a Hospital Located in Northeast of Thailand

AuNgual WguNa1a', unw) FRsessu™, AnAnT widgsses’, Waan Wedtvana®

Khomkrit Tiamklang', Noppcha Singweratham?, Kittiporn Nawsuwan®, Pallop Siewchaisakul®

UNAne

nsfnwugdiszivlindaundawasinnuluirmihiingUssasd
eAnwnsdidausnsuasiuSeufisutadeiidmansenudenisidnds
Uimsauguanluganaunaznainisszuiaveslsalada 19 Tungu
UrgUseAuszaes lsaneruiaauianssensievitve Jwianueseny
ngutena HosxP daus U n.e. 2560 -2565 Fauusnu Ao S1uuads
YBINTTUUING AT endeyanisatfdeanssau wazaifonnosthves
WyFuls Hansdnw) wud giirsuuinisludineunissyuindiuiu
3,076 A% (Mean + SD: 19.23 + 13.40) Serinnsssunsuam 1,374 aSq
(12.84 + 8.67) wazdladefiinansznusanisdfuusnisneunisszuin
wuin Jadesumane alRR = 0.86; 95%Cl: 0.80, 0.93) ffilorgunnin
60 U (alRR =1.21; 95%Cl: 1.12, 1.31) uazfidanzuuudvilsasiy
588U 3 AzUY (alRR = 1.57; 95%Cl: 1.27, 1.95) dINanon1sian
SUUSNNT warseuInan1sseunn nuldn Jadesumasie (alRR = 1.19;
95%Cl: 1.08, 1.38) dwwasianisid3uuinis faiu mstinsdadiduay
JuussvesiiheuszAulszaesieety 015 Tanfusasilsnsan Lileas
Inludygusowresdliuinsdenisdnaidulunisiusnisiiae Wity
anmzunduazlunisiinlsrgUalng

Adfey: JUheUseAuUszaes, lsaladn 19

* Corresponding author E-mail: noppcha@hotmail.com; Tel: 0615513399
Received: Jan 25, 2023; Revised: Apr 24, 2023; Accepted: May 2, 2023
https://doi.org/10.55164/hsjt.v5i3.261036

Citaion:

Tiamklang K, Singweratham N, Naw-
suwan K, Siewchaisakul P. A compar-
ison on factor of health care accessi-
bility in palliative patient during
before and after Covid 19 outbreak in
a hospital located in Northeast of
Thailand. Health Sci J Thai 2023; 5(3):
73-79. (in Thai); https://doi.org
/10.55164/hsjt.v5i3.261036

Plsangruaduianszans1viiUe
Janinnuesangy 43110

N}

AMZAISITNAUANEAS UMIINYFE
el 50200
’QJMEJW%%JEJW%’J’]U’]an?,JSW‘U‘UUﬁ d4van

[

AMENEUIAAERNT ATUUNTEUININY
YUN #3981 90000

-

Thabo crown prince hospital,
Nongkhai province, 43110, Thailand
Faculty of Public Health, Chiang Mai
University, 50200, Thailand

Boromarajonani College of Nursing,

N}

[

Songkhla, Faculty of Nursing,
Praboromarajchanok Institute,
Songkhla, 90000, Thailand



74

nswssuieudadsidhfsusmsluduiasuszAvseaesiaunassznitensszuinlsalaln 19...

Abstract

This retrospective cohort study aimed to investigate and compare factors affecting access to health services
before and after the outbreak of COVID 19 in all palliative care patients, Thabo crown prince hospital, Nongkhai
Province. The data were retrieved all palliative care patients from HosXP data based during 2017 to 2022. The
outcome of this study was number of accessing to health services. The data were analyzed using descriptive
statistics and multiple poisson regression analysis. Results found that the number of palliative care patient
accessed to health service before COVID 19 outbreak was 3,076 times (Mean + SD: 19.23 + 13.40) and during
COVID 19 outbreak was 1,374, (12.84 + 8.67). It found that factors affecting access to health services before
COVID 19 were males (alRR = 0.86; 95%Cl: 0.80, 0.93), those aged over 60 years-old (alRR = 1.21; 95% Cl: 1.12,
1.31) and those who had Charlson’s comorbidity index score > 3 points (alRR = 1.57; 95%Cl: 1.27, 1.95). During
COVID-19 outbreak, it found that factors affecting access to health services were males (alRR = 1.19; 95%Cl:
1.08, 1.34), Hence, in order to have a sign for service provider of prioritizing service, there is a needed of

periodizing severity of palliative care patents by age and Charlson’s comorbidity index score during normal

and epidemic of emerging disease.

Keywords: Palliative care patients, COVID-19
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Table 1 Characteristics of palliative patients receiving related-service by COVID-19 epidemic period

Variable n (%) p-value
Pre-COVID-19 epidemic COVID-19 epidemic
Sex <0.001
Male 94 (58.75) 47 (43.93)
Female 66 (41.25) 60 (56.07)
Age 0.410
<60 53 (33.13) 31(28.97)
> 60 107 (66.87) 76 (71.03)
Mean + SD 65.08 + 11.03 65.41 + 11.70 0.046°
Mortality <0.001
Alive 90 (56.25) 94 (97.85)
Death 70 (43.75) 13 (12.15)
Charlson’s comorbidity index <0.001°
1 6 (3.75) 3(2.80)
2 71 (44.38) 55(51.41)
>3 83 (51.87) 49 (45.79)

Note: The data were tested using a) Mann-Whitney U test and b) Fisher’s exact test
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Table 2 Number and average of palliative care visits by COVID-19 epidemic period

Palliative care visits

Pre-COVID-19 epidemic

COVID-19 epidemic

Number of palliative care patients
Number of total palliative care visits
Mean of palliative care visits (SD)

Median of palliative care visits (IQR)

160 107

3,076 1,374

19.23 (13.40) 12.84 (8.67)
18.20 (20.50) 11.42 (9.50)
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Table 3 Factors associated with palliative care visits by COVID-19 by COVID-19 period

Pre-COVID-19 epidemic

COVID-19 epidemic

Variable
Crude IRR (95CI) alRR (95ClI) Crude IRR (95ClI) alRR (95ClI)

Sex

Female 1 1 1 1

Male 0.84(0.78, 0.90) 0.86 (0.80, 0.93) 1.20 (1.07, 1.33) 1.19 (1.08, 1.34)
Age

<60 1 1 1 1

> 60 1.22(1.13, 1.33) 1.21(1.12, 1.31) 0.95 (0.85, 1.07) 0.93(0.83, 1.05)
Charlson’s comorbidity
index score

1 1 1 1 1

2 1.06 (0.85, 1.31) 1.13(0.91, 1.41) 0.86 (0.64,1.17) 0.87 (0.63, 1.64)

>3 1.52(1.23, 1.88) 1.57(1.27, 1.95) 0.88 (0.65, 1.20) 0.89 (0.65, 1.21)
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Abstract

In Hatyai Hospital, the outbreak of nosocomial COVID-19 occurred in August 2021. The majority of patients
with nosocomial COVID-19 infection have underlying diseases resulting increase mortality. This study aimed to
study factors associated with mortality in patients with nosocomial COVID-19 infection, causes and factors
related to nosocomial COVID-19 pneumoniaZin Hatyai Hospital. A retrospective cohort study is collecting
patients with nosocomial COVID-19 in the Hatyai Hospital, from 1st August 2021 to 31st March 2022. The data
analysis method using the SPSS program reported correlation size of data with odd ratio. Analyze variable
correlation by the Multivariable logistic regression method. The data were statistically different when the
p-value < 0.05. 102 patients with nosocomial COVID-19 in Hatyai Hospital. Factors affecting pneumonia were
age over 60 years, having the underlying disease, and having symptoms, which were statistically significant.
The cause of nosocomial COVID-19 infection was relatives or bedside patients side-by-side and inconclusive.
The risk factors associated with mortality were hematologic disease and pneumonia, which were statistically
significant. In conclusion, factors affecting pneumonia were age over 60 years, having the underlying disease,
and having symptoms. The cause of nosocomial COVID-19 infection was relatives or bedside patients side-by-side
and inconclusive. The findings of this study are useful for close monitoring in nosocomial COVID-19 with

hematologic disease and pneumonia.

Keywords: risk factor, mortality, nosocomial COVID-19
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Table 1 Characteristics of patients infected with
nosocomial COVID-19 (n = 102)

Characteristics n %

Age (years)

Mean + SD 53.90 = 2.07
Median, IQR 55.00, 27
> 60 39 38.20
<60 63 61.80
Sex
Male 70 68.62
Female 32 31.38
Time of infection
August 2021 6 5.88
September 2021 5.88
October 2021 15 14.71
November 2021 16 15.69
December 2021 294
January 2022 294
February 2022 32 31.37
March 2022 21 20.59
Underlying disease
Hypertension 32 31.37
Diabetes 25 24.51
Chronic heart disease 24 23.53
Neurological disorder 16 15.69
Chronic kidney disease 13 12.75
Hematologic disease 9 8.82
Chronic lung disease 8 7.84
Liver disease 6 5.88
Cancer a4 3.92
HIV 4 3.92
Autoimmune 3 2.94
Tuberculosis 2 1.96
Obesity 1 0.98
None 16 15.69
Vaccination
Vaccinated 68 66.67
Unvaccinated 34 33.33
Number of vaccination
> 2 dose aq 43.14
< 2 dose 58 56.86
Date of infection after admit
3-7 days after admit 31 30.39
> 7 days after admit 71 69.61
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Table 1 Characteristics of patients infected with
nosocomial COVID-19 (n = 102) (continued)

Characteristics n %

Cause of COVID-19 infection

Healthcare worker 1 0.98

Patient or Relative 36 35.29

Inconclusive 65 63.73
Symptom

Yes 76 74.51

No 26 25.49
Pneumonia

Yes 45 44.12

No 57 55.88
Outcome

Death 20 19.61

Survive 82 80.39

Table 2 Cause of nosocomial COVID-19 by month

ampesmsAadeleia- 19 ifamnmuerlsmeuia
malugflugiafiou damnau 2021 s 5u1aN 2021 11910
fhodesinafssdogdiuniild dudeunnsieu e
fiuraw 2022 liasnsnszyaivveansinideld fuans
Tum5197l (Table) 2

PNNITUATIZANNEDALAID Multivariate logistic
regression analysis WU Haseiitinasonnzleninige
Tugfteladn-19 Aldsuannsusulsmeiuia Ao o
1111731 60 U (p-value = 0.002) NM38lsAUTZI (p-value
= 0.014) uay §l91n15 (p-value <0.001) Fafiduddry
yeedid Fawandlunissd (Table) 3

drutledssndunusiunisdedin Ao dlsaden
(p-value = 0.044) uaznmeUanAalte (p-value <0.001)

FailtlodAyneans deuandlumisei (Table) 4

Cause of Covid-19 Infection

Time of infection

Healthcare worker (n = 1) Patient or relative (n = 36)

Inconclusive (n = 65)

n % n % n %
August 2021 0 0 5 13.89 1 1.54
September 2021 0 0 2 555 4 6.15
October 2021 0 0 7 19.44 8 12.31
November 2021 0 0 9 25.00 7 10.77
December 2021 0 0 2 5.55 1 1.54
January 2022 0 0 0 0 3 4.61
February 2022 1 100 8 7.84 23 35.38
March 2022 0 0 3 8.33 18 27.69
Table 3 Factors associated with pneumonia among patients with nosocomial COVID-19
Factor Unadjusted OR p-value Adjusted OR p-value

Age > 60 years 4.63 (1.97-10.90) <0.001 517 (1.81-14.79) 0.002
Male 1.23(0.53-2.87) 0.631
Underlying disease 15.71 (1.99-124.28) 0.009 16.50 (1.78-153.19) 0.014

Hematologic disease 1.02 (0.26-4.02) 0.984

Cancer 0.41 (0.04-4.07) 0.446

Chronic heart disease 0.55(0.21-1.44) 0.227

Chronic kidney disease 5.14 (1.32-20.01) 0.018

Chronic lung disease 2.25(0.51-9.97) 0.286

Neurological disorder 3.37 (1.07-10.54) 0.037

Liver disease 0.62 (0.11-3.53) 0.587

Diabetes 1.89 (0.76-4.70) 0.172
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Table 3 Factors associated with pneumonia among patients with nosocomial COVID-19 (continued)

Factor Unadjusted OR p-value Adjusted OR p-value
HIV 4.00 (0.40-39.83) 0.237
Hypertension 3.66 (1.52-8.83) 0.004
Autoimmune 2.61(0.23-29.68) 0.441
Vaccinated 0.59 (0.26-1.34) 0.206
COVID-19 Vaccination > 2 dose 0.80 (0.36-1.76) 0.570
Symptom 15.64 (3.45-70.93) <0.001 18.53 (3.59-95.65) <0.001

Table 4 Risk factors associated with mortality among patients infected with nosocomial COVID-19

Factor Unadjusted OR p-value Adjusted OR p-value
Age > 60 years 3.06 (1.12-8.36) 0.030
Male 0.82 (0.29-2.29) 0.697
Underlying disease 4.25 (0.53-34.30) 0.174
Hematologic disease 3.85(0.93-15.94) 0.063 7.48 (1.06-52.86) 0.044
Cancer 1.39 (0.14-14.07) 0.783
Chronic heart disease 0.30 (0.07-1.41) 0.129
Chronic kidney disease 2.03 (0.56-7.41) 0.285
Chronic lung disease 1.41 (0.26-7.56) 0.690
Neurological disorder 1.46 (0.42-5.12) 0.556
Liver disease 0.81 (0.09-7.35) 0.852
Diabetes 2.55(0.90-7.23) 0.078
HIV 1.39 (0.14-14.07) 0.783
Hypertension 1.61 (0.59-4.44) 0.356
Autoimmune 2.11(0.18-24.45) 0.552
Vaccinated 0.41(0.15-1.12) 0.083
COVID-19 Vaccination = 2 dose 0.50(0.17-1.42) 0.191
Pneumonia 18.33 (3.96-84.82) <0.001 23.19 (4.39-122.70) <0.001
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