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Abstract: This cross-sectional study aimed at examining the relationship between housing sanitation and the
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health status among residents in Thai households, both in urban and urban areas. The study was conducted
across four regions, with one province randomly selected from each region. In each selected province,
two communities — one urban and one rural — were chosen, totally eight communities. Data were
collected using surveys and questionaries from a sample of 1,121 households. The data were analyzed
using descriptive statistics and multiple logistic regression analysis. The results showed that most of Thai
households both in rural and urban areas were detached houses which account for 94.0 and 67.8 percent
respectively. Despite a good hygiene and sanitation management, there were some households had poor
sanitation and hygiene. This study found that the sanitation factors relevant to the resident health status.
For instance, the visual sighting of cockroaches in house associated with respiratory disease both in urban
and rural households (OR = 10; 95%CI: 2.48-42.99 and OR = 8.07; 95%CI: 1.08-60.31); and
with skin rash (OR = 3.27 95%CI: 1.81-5.94 and OR = 2.65; 95%CI: 1.28-5.47), insecticide chalk
using associated with headache both in urban and rural households (OR 14.01 95%CI: 3.92-50.13
and OR = 7.67; 95%CI: 1.42-41.48 ), raising a pet in house associated with respiratory diseases both
in urban and rural households (OR = 2.24 95%CI: 1.09-4.61 and OR = 3.22; 95%CI: 1.22-8.5 ),
keeping trash in home associated with chest pain both in urban and rural households (OR = 2.38 95%CI:
1.46-3.89 and OR = 3.8; 95%CI: 1.06-13.64). Hence, relevant agencies may utilize the finding form
this study to raise awareness and build capacity for promote understanding of proper practices, with an

emphasis on environmental health management and good hygiene within the household.
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s

a15191 2 Jadendunusnuanuangn lunsnasmnszazlna (far vision) wazszazlng (near vision) bHANZFNNUIIY

RIEEE Fiwau Sewaz Far vision ~ Multivariable logistic regression  Near vision —Multivariable logistic regression

Tdwmanzan  AOR  95% CI  p-value  ldiangan  AOR  95% CI  p-value

n % n %
LW ity 27 9.40 7 25.93 11 40.74
MM 260  90.60 92 35.38 73 28.08
oy (V) teenihmdaunu 40 228  79.44 63 30.26 1 0.007* 46 20.18
i 40 59  20.56 30 50.85 0.13 0.03 (0 0.57 38 64.41
MU EMuIanauLNALEUT
Tdanuwiuaam/mauunaeud 258 89.89 70 27.13 71 27.52
FINUIUS YO/ PDULNALAUE 29 10.11 29 100.00 13 44.83
st linmslfaenfiuneinie
Tnsdwivdadnnu ($lu)
fiaenusawnnu 4 230 80.14 77 33.48 64 27.83
nnnd 4 57 19.86 22 38.60 20 35.09
snnuiluamswnsiau (Flu9)
Taiufieana (<8) 126  43.90 45 35.71 42 33.33
(iieawe (>8) 161  56.10 54 33.54 42 26.09
daymaemapsdonanse
Taid 282  98.26 95 33.69 82 29.08
Y 5  1.74 4 80.00 2 40.00
Tsadsedan wu lsaunvmuniannueu
- laid 279 97.21 95 34.05 79 28.32
-4 8 2.79 4 50.00 5 62.50
2N @ 1-5 90 31.36 10 11.11 1 <0.001*% 22 24.44 1 <0.001*
6-10 80 27.87 15 31.25 3.28 1.31 - 8.22 15 18.75 0.56 0.26-1.25
11-15 45 15.68 24 53.33 10.56 3.66 - 30.46 1 222 0.04 0.00-0.30
16-20 52 18.12 30 57.69 15.44 3.49 - 68.33 31 59.62 1.49 0.60-3.70
21-25 20  6.97 10 50.00 14.60 2.22 - 96.22 15 75.00 3.45 0.93-12.82
WHUN WA® 247  86.06 89 36.03 73 29.55
ATINFDUAVMN 40  13.94 10 25.00 11 27.55
JuhaudadgUand (3u)
5 55 19.16 19 34.55 12 21.82
6 140  48.78 52 37.14 37 26.43
7 92  32.06 28 30.43 35 38.04
laarhaudatu ($lae)
8 114 39.72 17 14.91 18 15.79
10 173 60.28 82 47.40 66 38.15
sSmnuafiiivnusnaaty (ﬂ%’q)
4-6 168 58.54 83 49.40 3.08 1.40 - 6.78 0.005* 67 39.88
7-9 119 41.46 16 13.45 1 17 14.29
nmﬁ'ﬂmﬂmﬂﬂﬂls\i‘lﬁamﬁaqﬂﬂicﬁ&ﬁnmaﬁnﬁméﬂdai’u (ni)
g uWsawnnu 10 98  34.10 69 70.41 8.53 3.91 - 18.63 <0.001* 50 51.02 3.07 1.50 - 6.30 <0.001*
i 10 189  65.90 30 15.87 1 34 17.99 1
mslFsamlumsuanriensREpUEE LIRS
T 247  86.06 89 36.03 73 29.55
¥naniaas/ndasqansseml 40 13.94 10 25.00 11 27.50
MaNuNUBILENEIN (and)
200-300 106  36.93 41 36.68 17 16.04 1 <0.001*
301-400 90 31.36 29 32.22 20 22.22 1.49 0.68 - 3.26
401-500 51  17.77 19 37.25 36 70.59 7.93 3.10 - 20.29
A 500 40  13.94 10 25.00 11 29.27 1.58 0.60 - 4.15

VN6 AOR: Adjusted Odds Ratio; 95%Cl: 95% Confidence Interval; * WSONIRWIZA p<0.05 TLATLHMANNTNWUSAIEIT backward elimination
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naueglaendl 40 U teoeas 87 FOAARBNNU
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Abstract:

Factors Related to Inappropriate Far and Near Vision Among Circuit Board Production and

Assembly Workers: a Case Study of an Electronic Factory in Prachinburi Province

Suphatphong Maneekam, B.Sc. (Safety Technology and Occupational Health); Chalobol Treesak,
Dr.P.H.; Sanpatchaya Sirisawasd, Ph.D. (Occupational and Environmental Health)

Faculty of Public Health, Thammasat University, Pathum Thani Province, Thailand

Journal of Health Science of Thailand 2026;35(5):793-803.

Corresponding author: Sanpatchaya Sirisawasd, Email: sanpatchaya@fph.tu.ac.th

This cross-sectional analytical study aimed to investigate the prevalence and factors associated with
inappropriate visual acuity, considering both far and near vision, among 287 circuit board production
and assembly workers. Data on personal and working factors were collected using questionnaires,
while visual acuity and illuminance levels were obtained from record forms. Data were analyzed using
descriptive statistics and multiple logistic regression. The prevalence of inappropriate far and near vision
was 34.49% and 15.27%, respectively. Factors associated with inappropriate far vision included being
ages 40 and above (AOR = 0.13, 95%CI: 0.03-0.57, p<0.05), working years of more than 5 years
(AOR = 15.44, 95%CI: 3.49-68.33, p<0.05), taking 4-6 breaks per day (AOR = 3.08, 95%CI:
1.40- 6.78, p<0.05), and an average non-digital eye break of less than or equal to 10 minutes per
day (AOR = 8.53, 95%CI: 3.91-18.63, p<0.05). Regarding inappropriate near vision, the associated
factors were working years of 11-15 years (AOR = 0.04, 95%CI: 0.00-0.30, p<0.05), an average
non-digital eye break of less than or equal to 10 minutes per day (AOR = 3.08, 95%CI: 1.40-6.78,
p<0.05), and illuminance levels of 401-500 lux (AOR = 7.93, 95%CI: 3.10-20.29, p<0.05).
Therefore, employers should provide appropriate illuminance levels and increase the number of daily eye

breaks to reduce risks of vision for workers.

Keywords: visual acuity; circuit board; electronics factory
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Abstract:

Influence of Exposure to and Attitudes toward Food Brands on High-Energy Food Consumption

among Thai Children Aged 10-18 Years

Nongnuch Jindarattanaporn, Ph.D.; Salakjit Chuenchom, M.A.
Institute for Population and Social Research (IPSR), Mahidol University, Thailand
Journal of Health Science of Thailand 2026;35(5):804-15.

Corresponding author: Nongnuch Jindarattanaporn, Email: nongnuch.jin@mahidol.ac.th

Food branding promotes the consumption of energy-dense foods among children. This study aimed
to examine the associations between sociodemographic factors, exposure to and attitudes toward food
branding, and the consumption of energy-dense foods. Secondary data were obtained from the 2023
Thailand Food and Beverage Marketing Monitoring Project, a cross-sectional quantitative study using
multistage sampling, with 2,113 participants from 11 provinces nationwide. The data included exposure
to and attitudes toward food branding, consumption of seven categories of energy-dense foods, and in-
dividual characteristics. Descriptive statistics and multivariable logistic regression were used for analysis.
The results showed that the most commonly consumed items were sugar-sweetened beverages (92%),
followed by snacks (91.3%) and sweets (84.2%). Overall, 81.5% of participants reported exposure
to food branding primarily through social media and video sharing platforms, followed by television
(71.8%). Exposure to food branding via social media was associated with sugar-sweetened beverage
consumption (AOR=1.57; 95%CI: 1.08—2.29). Exposure via outdoor media was associated with the
consumption of sweets (AOR=1.90; 95%CI: 1.28-2.83) and flavored milk (AOR=1.38; 95%CI:
1.11-1.71), while exposure via television was associated with fast food consumption (AOR=1.24;
95%CI: 1.05-1.70). In addition, sex, age, and education level were associated with flavored milk con-
sumption, whereas region was associated with the consumption of sweets, instant foods, bakery products,
and fast food. These findings highlight the importance of regulating food branding across media channels,
and longitudinal studies are recommended to further examine causal relationships and other influencing

factors.

Keywords: exposure to food brand; attitude; energy-dense foods; Thai children
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Abstract: This research aimed to define the meaning and the components of food safety literacy. The Delphi
technique was employed, involving 15 national experts in food safety and consumers. The instruments
consisted of open-ended questionnaires in round 1 and rating scale questionnaires in rounds 2 and 3.
Data were analyzed using mean, median, interquartile range and percentage to find the consensus of
experts. It was found that the components of food safety literacy consisted of 4 main components and 11
sub-components, divided into: Components 1, functional food safety literacy. has 4 sub-components:
basic knowledge about food, basic knowledge about food contamination hazards, basic knowledge about
food sanitation, and basic knowledge about food labels; Components 2, interactive food safety literacy has
2 sub-components: the ability to ask questions or seek advice about food safety information, and the ability
to communicate, exchange, and persuade about food safety information; Components 3, behavioral food
safety literacy. It had 2 sub-components: skills, practical abilities, and safe behaviors; and Components
4, critical food safety literacy with 3 sub-components: the ability to evaluate and use food safety
information; the ability to make informed food consumption decisions; and the ability to manage bud-
gets and set food goals. The results of this research could be utilized to develop standardized tools for
measuring food safety literacy. Furthermore, these findings serve as a guideline for formulating national
policies to promote safe food consumption behaviors in Thailand. Enhancing food safety literacy among
the population will ultimately help prevent illnesses and diseases caused by the consumption of unsafe

food.

Keywords: food safety literacy, questionnaire; Delphi technique
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Abstract Meteorological factors have an impact on the incidence and spread of diseases in Thailand, including
Hand, Foot, and Mouth Disease (HFMD), Leptospirosis, Melioidosis, and mushroom poisoning. This correla-
tional study aimed to quantify the relationship between meteorological factors and the number of infectious
disease cases in Chiang Mai province. Meteorological data were obtained from the Northern Meteorological
Center, while reported cases of HFMD, Melioidosis, Leptospirosis, and mushroom poisoning were sourced
from the Bureau of Epidemiology, Department of Disease Control. There were 90 months covering the period
from January 2017 to June 2024. The statistical analysis was the descriptive statistics, the Shapiro-Wilk test,
Pearson’s correlation, and the generalized linear model, analyzed by the jamovi statistical analysis software
with the GAMLj - General Analyses Linear Models. The results showed that the best-fit models were the
Quasi-Poisson model for HFMD (R? = 0.198, sunshine hours: IRR = 0.786, p<0.05), leptospirosis (R? =
0.198, relative humidity: IRR = 1.060, p<0.05), and the negative binomial model for mushroom poisoning
(R*> = 0.438, relative humidity: IRR = 1.073, p<0.05; atmospheric pressure: IRR = 0.780, p<0.05).
Meteorological factors were associated with HFMD, leptospirosis, and mushroom poisoning in Chiang Mai,
but no model was identified for melioidosis. The primary limitation is the use of monthly data, which may not

capture time-lagged or daily dynamics.

Keywords: meteorological factors; association; infectious diseases
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Introduction

Meteorological factors significantly influence dis-
ease incidence in Thailand, including hand, foot, and
mouth disease (HFMD), leptospirosis, melioidosis,
and mushroom poisoning. HFMD, a viral illness com-
mon in children, can affect individuals of any age.
Key preventive measures include handwashing, surface
disinfection, and avoiding contact with infected per-
sons”. Studies across Asia reveal consistent associ-
ations between meteorological conditions, air pollution,
and HFMD risk. In Zhejiang Province (2013-2021),
temperature, humidity, and precipitation positively
interacted with air pollutants, while wind speed showed
a negative effect. Heavy rainfall increased HFMD risk
linked to PM10, SO2, and CO™®. Similar patterns
were observed in Malaysia(3) and Yangzhou, China
(2017-2022), where temperature, pressure, humid-
ity, rainfall, and sunshine duration significantly influ-
enced HFMD risk'”. In Chengdu (2014-2020), high
humidity, heavy rain, and extreme pollutant levels
(PM10, 03, SO2, CO) were associated with increased
HFMD cases™. A meta-analysis of 11 studies con-
firmed that a 1°C rise in temperature and a 1% increase
in humidity correlated with higher HFMD incidence
(temperature: IRR 1.05; 95%CI 1.02-1.08;
humidity: IRR 1.01; 95%CI 1.00-1.02"”. HFMD
remains widespread in Asia, notably in Singapore,
where its growing burden affects both economy and
society ™.

Melioidosis is a life-threatening infectious disease
caused by Burkholderia pseudomallei, commonly found
in soil and water in tropical and subtropical regions.
Transmission occurs via contact with contaminated soil
or water, inhalation of dust, or ingestion of tainted

water'®. A retrospective study of 90 patients in north-

ern Hainan (2010-2020) found a strong positive
correlation between monthly precipitation and meli-
oidosis incidence, with most cases occurring during
the rainy season®. Another 10-year analysis (2009—
2018) showed that while rainfall and case numbers
peaked between July and September, their correlation
was not statistically significant. However, both max-
imum and minimum temperatures were significantly
associated with disease incidence"”.

Leptospirosis is a bacterial infection with symptoms
ranging from mild to life-threatening. It spreads
through contact with water, soil, or bodily fluids con-
taminated by infected animals, posing higher risks to
those in poor sanitation are as or with animal expo-
sure”, Meteorological factors play a complex role in
leptospirosis dynamics. In Salvador, Brazil (1996-
2010), a dynamic model revealed increased cases
during periods of excessive rainfall, cooler tempera-
tures, and high humidity(lz). Environmental moisture
also enhances leptospira growth and survival’*'*, In
Fiji (2006—-2017), a Bayesian time series analysis
found that cumulative rainfall over six weeks (lagged
by one week) was strongly associated with increased
cases. Additionally, La Nifia conditions (negative Nifio
3.4 index lagged by four weeks) were linked to a
reduced risk"®.

Mushroom poisoning ranges from mild gastroin-
testinal symptoms to severe, potentially fatal organ
failure, depending on the species and toxins involved.
Notably, Amanita phalloides (death cap) produces
amatoxins that can cause lethal liver damage. Symp-
tom onset varies—some toxins act within hours, while
others take days, with delayed symptoms often indi-
cating greater danger(le). A 2023 study in Guizhou

Province analyzed mushroom poisoning cases and their
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relationship with meteorological factors using descrip-
tive statistics, Spearman correlation, and a generalized
additive model. Most cases occurred among individ-
uals aged 20-59, primarily presenting with gastro-
intestinal symptoms. Incidence peaked between June
and October, especially in the northeast region. All
meteorological factors showed statistically significant
positive correlations with poisoning cases (p< 0.05)
an.

The climate of Chiang Mai Province is distinctly
divided into three seasons: summer, (from mid-Feb-
ruary to mid-May ), rainy season (from mid-May to
mid-October), and winter (from mid-October to
mid-February). The average annual temperature is
26.2°C, with an average minimum temperature of
21.3°C and an average maximum temperature of
32.25°C. The province receives an average annual
rainfall of 1,100.0 mm, spread over 116 rainy days.
August is the wettest month, with an average month-
ly rainfall of 223.2 mm and 21 rainy days(ls). The
climate of Chiang Mai is conducive to the occurrence
of Hand, Foot, and Mouth Disease (HFMD), lepto-
spirosis, melioidosis, and mushroom poisoning. There—
fore, it is essential to study the relationship between
climatic factors and the incidence of these diseases.

Studies on meteorological factors and HFMD have
been conducted in China (2’4), Malaysia(s), and Sin-
gaporem. Melioidosis has been studied in China®® and
Thailand®. Leptospirosis research has been carried

out in Brazil"®, Fiji"?

, and India"*. Mushroom
poisoning has been examined in China"”. However,
no previous study has quantified these associations
specifically for Chiang Mai Province. Understanding
the relationship between climatic factors and infectious

diseases is vital for effective public health planning

and response in Thailand. By closely monitoring
weather patterns and implementing preventive mea-
sures, the impact of these diseases can be significant—
ly mitigated(”). A comprehensive analysis of HFMD,
melioidosis, leptospirosis, and mushroom poisoning
requires accurate climate and disease data. In 2024,
the Northern Meteorological Center provided month-
ly data on rainfall, temperature, humidity, and air
pressure for Mueang District, Chiang Mai. Addition-
ally, the Bureau of Epidemiology maintains provincial
records of monthly disease incidence, including these
four diseases"®.

This study aimed to (1) analyze the correlation
between meteorological factors and the incidence of
hand, foot, and mouth disease (HFMD), melioidosis,
leptospirosis, and mushroom poisoning, and (2) de-
termine the incidence rate ratio for each disease in

relation to climatic factors in Chiang Mai province.

Methods

This quantitative research was a correlational study
conducted in Chiang Mai province.

Data Collection

The monthly data for Chiang Mai province from
January 2017 to June 2024, a total of 90 months are
as follows; The Monthly average daily value of the 6
meteorological factors were presented as follows;
pressure (hPa), temperature (°C), relative humidity
(%), rainfall (mm), sunshine (h), and Evaporation
(mm) collected from the Northern Meteorological
Center, the Mueang district, Chiang Mai province(ls).
The reported cases of HFMD, melioidosis, leptospi-
rosis, and mushroom poisoning were sourced from the
database of the Digital Disease Surveillance, R506,

the Bureau of Epidemiology, Department of Disease
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Control, Ministry of Public Health"®.

Descriptive Statistics and Correlation Analysis

Descriptive statistics included mean, median,
standard deviation (SD), variance, minimum, and
maximum values. Normality was assessed using the
Shapiro-Wilk test®®. Pearson’s correlation measured
the strength and direction of relationships between
variables: values near 1 indicate perfect correlation;
0.50-1 strong, 0.30-0.49 moderate, <0.29 weak,
and values near O suggest no correlation. Since the
variables were not normally distributed, Spearman’s
rho, a non-parametric correlation test, was employed
as an alternative to Pearson’s correlation®".

Generalized Linear Model

Poisson regression is suitable for count-based time
series data with equidispersion. For overdispersed data,
quasi-Poisson or negative binomial regression is pre-
ferred; the latter also accommodates underdisper-

. (22,23,24
SlOl’l( )

. These generalized linear models use a
log-link function, with the response variable repre-
senting counts over time or space.

For the random component, we assume that the
response y has a Poisson distribution. That is, y. ~
poisson (ui) for i=1,2,...,n where the expected count
of y, is E[Yi]=ui. The link function is usually the
(natural) log, but sometimes the identity function may
be employed. The systematic component consists of a
linear combination of explanatory variables x.This is
analogous to that of logistic regression. Thus, in the
case of a single explanatory, the model is written

Ln(y)=0+Bx

This is equivalent to:

Y = e*P¥= g%

Interpretations of these parameters are similar to

those for logistic regression. e* is the effect on the

mean of y when x=0., and eP is the incidence rate
ratio (IRR), representing the multiplicative effect on
the mean number of events for each 1-unit increase
in x.

If B=0, then eP=1, and the expected count,
pu=E[y]=e%, and y and x are not related.

If B>0, then eP>1 and pu=E[y] the expected count
is eP times larger than when x=0.

If B<0, then eP<1 and u=E[y] the expected count
is P times smaller than when x=0.

For multiple variables, the model is

Lny =a+b x +b x +..+b x
11 2 2 n n

or

_ (a+b x +b x +.+bx ) _ a_bx _bx b x
y=e =ee e .e

11 22 nn 11 22 nn

when y is the dependent variable,

X 5X oy X QE the independent variables,

e'is the average of y, when x1,x2....,xn are equal
to 0.

b1’bz"“"bn are the coefficients of the independent
variables xi for i=1,2,...,n

The jamovi statistical analysis software was used
together with the GAML,j - General Analyses Linear
Models in jamovi module for data analysis(zs’%). The
significant p-value <0.05.

Ethical Consideration

The reported cases of the four communicable dis—
eases were obtained as secondary data from a govern-
ment agency and made publicly accessible in the form
of monthly totals, with no identifiable links to indi-
vidual case reports(27). This study was classified as
“non-human research” and, therefore, exempt from
requiring ethical approval for research involving human
subjects, in accordance with Mahidol University’s

. . 28
official announcement®.
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The Pathumthani University Institutional Review
Board (IRB) has issued a certificate letter for non-
human Subject Research Reference No.: PTU-EC/
NHS/2567-001. Dated: 18 April 2025.

Results

Descriptive statistics and normality test

The 90-month data period had descriptive statis—
tics presented in Table 1. For the reported cases of the
4 diseases, the variances were greater than their means
(indicating overdispersion). Additionally, the distri-
bution of variables was found to be non-normal. The
6 meteorological factors analyzed included pressure,
temperature, relative humidity, rainfall, sunshine hours,
and evaporation.

The descriptive statistics and normality test results
for the monthly reported cases of four diseases in
Chiang Mai Province from January 2017 to June 2024
(n=90). Hand, Foot, and Mouth Disease (HFMD)
had the highest mean (115.00 cases) and the great-
est variability (SD=154.00, Variance=23,813.00),
with cases ranging from 1 to 666 per month. In con-

trast, melioidosis had a very low mean (0.72 cases)

and a median of 0, indicating that most months
reported no cases, with a maximum of only 8 cases.
leptospirosis (mean=2.90, SD=3.38) and mushroom
poisoning (mean=2.48, SD=3.92) showed moderate
case numbers. For all four diseases, the mean was
substantially larger than the median, and the variance
exceeded the mean, indicating positive skewness and
overdispersion in the data. Furthermore, the Shap-
iro-Wilk test yielded p<0.001 for all diseases, con-
firming that none of the disease datasets followed a
normal distribution. These findings justified the au-
thors’ use of non-parametric correlation tests (Spear-
man’s rho) and overdispersion-tolerant models
(Quasi-Poisson and negative binomial) rather than
standard Poisson or Pearson’s correlation.

The descriptive statistics and normality test results
for six meteorological factors in Chiang Mai Province
from January 2017 to June 2024 (n=90) were shown
in Table 2. The Shapiro-Wilk test yielded p-values
below 0.05 for all variables—pressure (p<0.001),
temperature (p=0.025), relative humidity (p<0.001),
rainfall (p<0.001), sunshine (p<0.001), and
evaporation (p<0.001) — indicating that none of the

Table 1 Descriptive statistics and Shapiro-Wilk test of monthly incidents of the four infectious diseases (n=90)

Statistics The reported cases
HFMD Melioidosis Leptospirosis Mushroom Poisoning
Mean 115.00 0.72 2.90 2.48
Median 54.50 0.00 2.00 1.00
Standard deviation 154.00 1.40 3.38 3.92
Variance 23813.00 1.96 11.40 15.40
Minimum 1.00 0.00 0.00 0.00
Maximum 666.00 8.00 15.00 18.00
Shapiro-Wilk W 0.727 0.544 0.800 0.686
Shapiro-Wilk p-value <0.001* <0.001* <0.001* <0.001*

2
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Table 2 Descriptive statistics and Shapiro-Wilk test of meteorological factors (n=90)

Statistics Pressure Temperature  Relative humidity Rainfall Sunshine  Evaporation
(hPa) G®) (%) (mm) (hour) (mm)
Mean 1009.00 27.30 68.30 3.22 7.32 4.02
Median 1009.00 27.70 70.80 2.14 8.08 3.80
Standard deviation 3.45 2.32 9.34 3.54 2.14 0.98
Variance 11.90 5.38 87.30 12.50 4.57 0.96
Minimum 1004.00 22.30 44.60 0.00 2.73 2.49
Maximum 1016.00 32.50 81.80 15.10 10.20 6.26
Shapiro-Wilk W 0.932 0.968 0.928 0.837 0.919 0.937
Shapiro-Wilk p-value <0.001* 0.025* <0.001* <0.001*  <0.001* <0.001*

Remarks: * p<0.05

meteorological factors followed a normal distribution,
which justified the authors’ use of Spearman’s rho (a
non-parametric correlation test) for the initial analy-
sis. Regarding variability, rainfall showed a high
standard deviation (3.54) relative to its mean (3.22),
with values ranging from 0.00 to 15.10 mm, demon-
strating that rainfall in Chiang Mai is highly incon-
sistent from month to month, characterized by many
dry months interspersed with a few very wet months—a
pattern often associated with disease transmission,
particularly for leptospirosis. Additionally, when con-
sidering Table 1 in conjunction, the enormous range
of HFMD cases (1 to 666 per month) compared to
its mean (115) confirms that HFMD is a significant
and episodic public health concern in Chiang Mai,
with occasional large outbreaks that are important to
predict.

The Spearman’s rho correlation coefficients

The Spearman’s rho correlation coefficients be-
tween the two of the six meteorological factors were
shown in Table 3. The strongest correlations were

observed between relative humidity and sunshine

(p<0.001), indicating that months with higher hu-
midity tended to have significantly fewer sunshine
hours, and between temperature and evaporation
(p<0.001), showing that higher temperatures were
strongly associated with increased evaporation. Rain-
fall was moderately to strongly correlated with sev-
eral factors, including a negative correlation with
sunshine (p<0.001) and a positive correlation with
relative humidity (p<0.001). Pressure showed mod-
erate negative correlations with temperature (p<0.001)
and rainfall (p<0.001). Most correlations were sta-
tistically significant at p<0.05, except for the rela-
tionships between temperature and relative humidity
(p=0.087), temperature and sunshine (p=0.442),
and rainfall and evaporation (p=0.674). These strong
inter-correlations among meteorological factors high-
light the complexity of isolating individual weather
effects on disease transmission.

The Spearman’s rho correlation coefficients be-
tween the four infectious diseases and the meteoro-
logical factors were shown in Table 4. Mushroom

poisoning showed the strongest and most consistent
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Table 3 Spearman’s rho correlations of the meteorological factors

Pressure Temperature Relative humidity Rainfall Sunshine
r p-value T p-value r p-value r p-value T p-value
Temperature -0.754  <0.001* —
Relative humidity -0.287 0.006* -0.181 0.087 —
Rainfall -0.584 <0.001* 0.321 0.002* 0.726 <0.001* —
Sunshine 0.539 <0.001* -0.083 0.442 -0.862 <0.001* -0.747 <0.001* —
Evaporation -0.462 <0.001* 0.836 <0.001* -0.545 <0.001* 0.045 0.674 0.316 0.003*

associations, with significant correlations for pressure
(p<0.001), sunshine (p<0.001), relative humidity
(p<0.001), and rainfall (p<0.001), indicating that
cases increased with higher humidity and rainfall but
decreased with higher pressure and more sunshine.
Leptospirosis was significantly correlated with relative
humidity (p<0.001), rainfall (p=0.012), and sun-
shine (p=0.014), suggesting that moist, rainy con-
ditions were associated with more cases. HFMD
showed weak but significant negative correlations with
pressure (p=0.004) and sunshine (p=0.041), as well
as a weak positive correlation with mushroom poison-
ing (p=0.005).

In contrast, melioidosis showed no statistically

significant correlations with any meteorological factor
(all p > 0.05), which aligns with the authors’ later
finding that no fitted model could be identified for this
disease. These correlation patterns provided the foun-
dation for building the generalized linear models
presented in the results section.

The Generalized Linear Model

The best-fitted generalized linear model, the
backward stepwise regression, was applied to each of
the four diseases using the selected meteorological
factors. The analysis revealed that only HFMD, Lep-
tospirosis, and mushroom poisoning cases showed
significant associations with relative humidity as shown

in Table 5.

Table 4 Spearman’s rho correlations of the four diseases and the meteorological factors

HFMD Melioidosis Leptospirosis Mushroom poisoning

T p-value T p-value T p-value T p-value
Melioidosis -0.050 0.637 -
Leptospirosis -0.184 0.082 0.188 0.075 -
Mushroom poisoning 0.291 0.005* 0.176 0.097 0.080 0.456 -
Pressure -0.303 0.004* -0.016 0.879 -0.145 0.173 -0.559 <0.001*
Temperature 0.123 0.247 -0.001 0.990 -0.016 0.884 0.272 0.010*
Relative humidity 0.820 0.024* 0.123 0.247 0.345 <0.001* 0.442 <0.001*
Rainfall 0.051 0.630 0.141 0.184 0.263 0.012* 0.491 <0.001*
Sunshine -0.219 0.041* -0.108 0.316  -0.260 0.014* -0.576 <0.001*
Evaporation 0.111 0.296 -0.054 0.616 -0.114 0.286 0.037 0.729
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Table 5 The Generalized Linear Model of the monthly HFMS, leptospirosis and mushroom poisoning cases

Names Coefficient Estimate exp(B) Lower Upper z p
The Quasi-Poisson model of monthly HFMD cases
(Intercept) a 4.597 99.184 74.263 128.735 32.85 <0.001*
Sunshine b -0.241 0.786 0.705 0.876 -4.36 <0.001*
The Quasi-Poisson model of monthly Leptospirosis cases
(Intercept) a 0.9249 2.52 1.97 3.15 7.75 <0.001*
Rh b 0.0616 1.06 1.04 1.1 4.26 <0.001*
The negative binomial model of monthly mushroom poisoning cases
(Intercept) a 0.3052 1.357 0.998 1.831 1.970 0.049*
Rh bl 0.0707 1.073 1.034 1.117 4.070 <0.001*
Pressure b2 -0.2482 0.780 0.710 0.853 -5.410 <0.001*
* p<0.05

The number of monthly HFMD cases

The number of monthly HFMD cases — HFMD

a+bSun

The Quasi-Poisson model with R 0.198

Sunshine (h) - Loglikelihood ratio test °=18.90
p-value<.001

The predicted equation for the monthly HFMD
reported cases (using the parameters in Table 5) is:
HFMD cases = 99.184xe """ A 1% increase in
the daily average monthly sunshine (hours) is pro-
jected to reduce the number of reported HFMD cases
to 0.786 times the baseline of 99.184 cases for that
month as shown in Figure 1.

The number of monthly melioidosis cases

There was no fitted model.

The number of monthly leptospirosis cases

The number of monthly HFMD cases — leptospi-
rosis = ¢

The Quasi-Poisson model with R 0.198

Relative Humidity (Rh) - Loglikelihood ratio test
X~ =22.10 p-value< 0.001

The monthly leptospirosis reported cases (using

the parameters in Table 5) . A 1% increase in average
monthly relative humidity is expected to raise the
number of reported leptospirosis cases to 1.06 times
the baseline of 2.52 cases for that month as shown in
Figure 2.

The number of monthly mushroom poisoning
cases

The number of monthly mushroom poisoning
cases, Mushroom Poisoning=e**"ki2Pressure)

The negative binomial model with R* 0.438

An increase of 1% in the average monthly relative
humidity is projected to raise the number of reported
mushroom poisoning cases to 1.073 times the base-
line of 1.357 cases. Conversely, an increase of 1 hPa
in air pressure is expected to reduce the reported cas-

es to 0.780 times the baseline of 1.357 cases.

Discussion
Association between meteorological factors and
HFMD
This study found that Hand, Foot, and Mouth
Disease (HFMD) in Chiang Mai Province was asso-
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Figure 1 The Quasi-Poisson model of the number of monthly HFMD cases and sunshine
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Figure 2 The Quasi-Poisson model of the number of monthly Leptospirosis cases and relative humidity
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ciated with sunshine duration as the sole factor (Qua-
si-Poisson model, R* = 0.198, IRR = 0.786, p<
0.001). This finding differs from a study in Yangzhou,
China (2017-2022), which reported that multiple
meteorological factors—including temperature, sun-
shine duration, relative humidity, and atmospheric
pressure—affected HFMD incidence®. This discrep-
ancy may be partially attributed to the difference in
data resolution; the Yangzhou study used daily data,
whereas the present study used monthly aggregated

data, which may not capture short-term variations in

disease transmission. Furthermore, a meta-analysis of

143 cities in China (2009-2014) identified a
non-linear relationship between rainfall and HFMD
incidence, with significant regional variations*”,
emphasizing that the impact of meteorological factors
on HFMD cannot be generalized across different lo-
cations. The use of daily data combined with consid-
eration of local geographic and climatic characteristics
would improve the accuracy of disease prediction
models.

Association between meteorological factors and

melioidosis

For melioidosis, this study could not generate a
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suitable fitted model. The primary reason was the low
monthly case count (mean=0.72 cases per month)
and a high proportion of months with zero cases
(54.4%), consistent with the Shapiro-Wilk test in-
dicating non-normal distribution (p< 0.05). In con-
trast, a study in northern Hainan, China (2010-2020)
found that the highest number of cases occurred in
summer and autumn and were positively associated
with abundant rainfall”. Another study in Ubon Rat-
chathani Province, Thailand (2009-2018) reported
that while monthly average rainfall and melioidosis
incidence both peaked from July to September, they
were not significantly associated (p=0.576). How-
ever, monthly maximum and minimum temperatures
were significantly associated with melioidosis incidence
in that study(lo). These contrasting findings suggest
that geographic and local climatic factors play import-
ant roles in melioidosis epidemiology. The high pro-
portion of zero counts and low case numbers in Chi-
ang Mai are major limitations that prevent the
development of a precise statistical model. Future
studies in areas with higher incidence rates may yield
clearer results.

Association between meteorological factors and
leptospirosis

This study found that monthly leptospirosis cases
were significantly associated with relative humidity
(Quasi-Poisson model, R? = 0.198, IRR = 1.060,
p< 0.001). This finding aligns with the biological
principle that environmental moisture enhances the
survival and growth of Leptospira bacteria™®'*. How-
ever, most international studies, such as those in
Salvador, Brazil (1996-2010) and Fiji (2006-
2017), have demonstrated a clear association between

cumulative rainfall and leptospirosis incidence™>'®.

For example, the Fiji study found that cumulative
rainfall over six weeks (lagged by one week) was
strongly associated with increased cases (15). This
discrepancy may be explained by the use of monthly
data in the present study, which may not be sufficient-
ly detailed to capture time-lagged relationships. Lep-
tospirosis typically has a specific incubation period
and is often associated with flooding events or expo-
sure to stagnant water over a defined timeframe. The
use of weekly or daily data would likely improve the
detection of associations with rainfall.

Association between meteorological factors and
mushroom poisoning

Mushroom poisoning showed the strongest asso-
ciation with meteorological factors in this study. The
negative binomial model explained 43.8% of the
variance in monthly cases (R? = 0.438). A 1% in-
crease in average monthly relative humidity was as-
sociated with a 1.073-fold increase in cases (IRR =
1.073, 95%CI: 1.034-1.117, p< 0.001), while a
1 hPa increase in atmospheric pressure was associat-
ed with a 0.780-fold decrease (IRR = 0.780, 95%CI:
0.710-0.853, p< 0.001). A study in Guizhou Prov-
ince, China (2023), using a generalized additive
model, found significant non-linear relationships be-
tween mushroom poisoning cases and daily average
ground temperature at 15 cm depth, daily average
precipitation, daily average relative humidity, and
daily average sunshine duration”. The present study
partially aligns with that study regarding relative hu-
midity. However, differences in other factors—such as
ground temperature and precipitation—may be due to
variations in mushroom species, vegetation, and cli-
matic conditions between the two regions. Chiang Mai

Province has extensive forest cover and high biodi-
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versity, which may influence the types and quantities
of toxic mushrooms present in different seasons.
Summary across diseases and study limitations
When comparing the results across all four dis-
eases, it is evident that the effects of meteorological
factors vary by disease type, geographic location, and
time period. Specifically: (1) HFMD was associated
only with sunshine duration; (2) melioidosis could
not be modeled due to low case counts and excessive
zeros; (3) leptospirosis was associated with relative
humidity; and (4) mushroom poisoning was associ-
ated with both relative humidity and atmospheric
pressure. These differences confirm that the impact of
meteorological factors cannot be generalized across all
settings, and location-specific studies are essential.
The main limitation of this study is the use of
monthly aggregated data, which may not capture time-
lagged effects or daily variations. Many infectious
diseases have short incubation periods—for example,
HFMD has an incubation period of 3-7 days—and
monthly data may dilute or obscure true associations.
Future studies should use weekly or daily data and
incorporate additional factors such as land use, pop-
ulation density, and preventive health behaviors to
improve model accuracy and comprehensiveness.
Additionally, extending the study period would increase
case counts and statistical power, particularly for
low-incidence diseases such as melioidosis.
Comparing study results across regions with dif-
ferent geographic, meteorological, and public health
characteristics can only provide a broad perspective
and should not be used for direct generalization. Lo-
cal-level studies remain essential for effective disease

surveillance and control planning.

Conclusion

This study demonstrated that meteorological fac—
tors are significantly associated with the incidence of
hand, foot, and mouth disease (HFMD), leptospirosis,
and mushroom poisoning in Chiang Mai Province,
Thailand. Specifically, sunshine duration was nega-
tively associated with HFMD cases, while relative
humidity was positively associated with leptospirosis
cases. For mushroom poisoning, both relative humid-
ity (positive association) and air pressure (negative
association) were significant predictors. However, no
suitable model could be fitted for melioidosis cases.
The use of monthly aggregated data limits the ability
to capture time-lagged effects and daily variations.
These findings provide useful predictive models for
local health authorities to monitor disease outbreaks
and implement appropriate public health measures
based on meteorological forecasts.

Limitations of the study

Only historical data was utilized, with no addi-

tional supplementary information.
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PR (/min) 96.63+19.85, 96 (28,180)
RR (/min) 25.21+6.64, 22 (16,50)
02 sat USN5U (%) 94.64+7.23, 97 (43,100)

HAMIATIINNYBUAMS Arade=amileuuinasgy, aisegu (6gn,ge80)

Hemoglobin (g/dl) 11.83+£2.43, 12.1 (3.2,22.2)
White blood cells (cells/ul) 10096.75+5701.99, 8575 (380,45310)
BUN (mg/dl) (n 730) 23.03+21.88, 13 (3,188)
Creatinine (mg/dl) (n 730) 1.58+2.17, 0.82 (0.24,18.34)
NaMINENNTIENTINBN*
Ground grass 388 40.59
Patchy infiltration 386 40.38
Reticulo-nodular infiltration, 32 3.35
Pleural effusion 32 3.35
ssauaNNgULslansnauaauusniy lifina BUN 226 23.64
‘éuLLiQﬁaﬂ 425 44.46
‘éuLLiQ‘lJ']uﬂﬂ"lQ 212 22.17
‘éuLLiQN'\ﬂ 93 9.73
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MmN 2 dayalsalandniau (n = 956) (¢a)

doyalsnlananiay

1 Sauay

NAaWS laliaUseaad
Tdiifa
e (nnN198) (n, S88Y, 95%CI)
2 ICU
ldviathemela
G eld

@

dadalsamenunadiidnemmannni
amzdan
wamnwwt%aiuﬂsmmﬁaﬂ (n=552)* &A1
No growth
Streptococcus pneumonia
wamnwm%ammawz (n=552)* §4e917
No growth
Klebsiella pneumoniae
Acinetobacter baumannii
Pseudomonas aeruginosa
msnnihe nauthula
G ield
ULasmasne

@

Fasalsanenuanidnamwannnin

607
349 (36.51, 33.5-39.6)
310 (32.4, 29.5-35.4)
182 (19.0, 16.6-21.7)

63.49

50 (5.23, 4.0-6.8)
22 (2.3, 1.5-3.5)
19 (1.99, 1.3-3.1)

552 57.74
546 98.91
2 0.36
552 57.74
284 51.45
176 31.88
31 5.62
27 4.89
838 87.66
50 5.23
46 4.81
22 2.30

* AR NIEUIUNRUS NN

305 AU3PEAT 31.90 wasNguULIITEvIa kil
JUUS (0-1 AzUUY) NUIU 651 AUTBEAL 68.10

Tadeifenuduiusiuemeguusilugihelsa-
Uaeantaunauusnsuat NI tadAynadannme
Senziiulsiiien fe weme diasuiuimeands
21g 260 1l ilafisuiuang <60 U datiuname gu-
yvi3 dlauisuduliguyn ggeu daifisuiugedou

Yy
kA4

TsaUszhandsaudaudulsanuladulseasil fo
Tsaiwvnu Tsaanuauladioge Tsaloneszes s,
4 waz 5 lsada mmamadumelasua daiey
Auldfiovmsmadumeladiuan duanain de
systolic BP, BT, PR, RR, O_ saturation WSn3u
NAMINTIANNWNUHUANT Ad hemoglobin uaz
aemslifiedszaed daieuiulsiie

Lﬁﬂ%tﬂ’i’l:ﬁﬁ’m multivariable logistic regression
wuh Thieifianuduiusiuaimsguuslugihe
Tsalananidunauusnsusdaitasamegdnan
MeNzhvaramuls e wArme (AOR=1.69,
95% Cl=1.16-2.45, p<0.05) Wiptiiauiuineands
81g 260 U (AOR =11.48, 95% CI=6.52-20.24,
p<0.05) WaLfisuiuang <60 T arwiuins, g3fa
d2U61 (AOR =0.27, 95% CI=0.10-0.72, p<0.05)
wazdWNEnINg (AOR =0.32, 95% CI =0.13-
0.81, p<0.05) diaiausumdwinszms lsalans
32817 3,4 A2 5 (AOR =2.78, 6.82 LlAs 2.89; 95%
CI=1.71-4.50, 2.76-16.86 WA 1.26-6.65,
p<0.05) ateuduliiulse duanadn fe RR,
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02 saturation WSN5U (AOR =1.16 Waz 0.96, 95% bin (AOR =0.84, 959% CI=0.77-0.91, p<0.05)
CI=1.12-1.20 U@z 0.93-0.98, p<0.05) Hemoglo-  $18azLd8AAIATNG 3

{ a s o o v v o a o o
(51']3’]\1;(1 3 ﬂ'li'.]tﬂi"l%ﬁﬁﬂ‘iﬁ)ﬂﬁﬁﬂ']"lNﬂNWHﬁﬂUﬂ"l'ilﬂﬂﬂ'ﬂNéHl,l,‘iﬂﬂ’ﬂﬂﬂﬂLﬁﬂmautﬁﬂﬁﬂﬁ’?ﬂ univariable logistic

regression analysis (crude OR) tta% multivariable logistic regression analysis (AOR) (n=956)

IR Funu Foraz)  anuguusivandniEunIniy crude OR (95%CI)  p-value AOR (95%CI) p-value

Taiguuse (n=651) quuse (n=305)

Fu Gowaz) Hnu (Gawaz)

LINE YN 479 (50.10) 353 (54.22) 126 (41.31) 1.00 - 1.00 -
hipld] 477 (49.90) 298 (45.78) 179 (58.69) 1.68 (1.28-2.22) <0.001 1.69 (1.16-2.45) 0.006
mq(‘ﬂ) <60 360 (37.66) 336 (51.61) 24 (7.87) 1.00 - 1.00 -
>60 596 (62.34) 315 (48.39) 281 (92.13) 12.49 (8.01-19.47) <0.001 11.48 (6.52-20.24) <0.001
NI
NNIMI/NTMSINHE U 36 (3.77) 18 (2.77) 18 (5.90) 1.00 - 1.00 -
Fudn gsfiadiue 252 (26.36) 223 (34.25) 29 (9.51) 0.13 (0.06-0.28) <0.001  0.27 (0.10-0.72)  0.008
LNEAINT 227 (23.74) 163 (25.04) 64 (20.98) 0.39 (0.19-0.80) 0.010 0.32 (0.13-0.81) 0.016
Tifisela WniSeu,wee 441 (46.13) 247 (37.94) 194 (63.61) 0.79 (0.39-1.55) 0.486  0.54 (0.22-1.32)  0.176
antiuIane (mean+SD) 23.13+5.14 23.60+5.13  22.12+5.04 0.94 (0.91-0.97) <0.001
quw‘%
lz\iguw'%' 832 (87.03) 575 (88.33) 257 (84.26) 1.00 -
ﬁ’qquagj 53 (5.54) 42 (6.45) 11 (3.61) 0.59 (0.30-1.16) 0.123
Lﬂaqwqmé’h 71 (7.43) 34 (5.22) 37 (12.13) 2.43 (1.49-3.97) <0.001
ﬁuqsw
lx\ia'u 819 (85.67) 556 (85.41) 263 (86.23) 1.00 -
fi’q@iuagj 85 (8.89) 73 (11.21) 12 (3.93) 0.34 (0.19-0.65) 0.001
Lﬂﬂ@iwqﬂuéﬁ 52 (5.44) 22 (3.38) 30 (9.84) 2.88 (1.63-5.09) <0.001
09Ma
Sou (16 N.W.—15 W.A.) 189 (19.77) 116 (17.82) 73 (23.93) 1.00 -
Wi (16 W.A.—15 0.0.) 451 (47.18) 329 (50.54) 122 (40.00) 0.59 (0.41-0.84) 0.004
Wil (16 ©.0.—-15 N.W.) 316 (33.05) 206 (31.64) 110 (36.07) 0.85 (0.58-1.23) 0.388
Tsadsedan
Tsawnvnu 286 (29.92) 150 (23.04) 136 (44.59) 2.69 (2.01-3.59) <0.001
Tsaanuauladings 431 (45.08) 244 (37.48) 187 (61.31) 2.64 (1.99-3.50) <0.001
T‘mlmwm‘%a%’q L83 128 (13.39) 46 (7.07) 82 (26.89) 5.85 (3.93-8.72) <0.001 2.78 (1.71-4.50)  <0.001
T‘mlmwm‘%a%’q Se8z4 34 (3.56) 10 (1.54) 24 (7.87) 7.88 (3.69-16.79) <0.001 6.82 (2.76-16.86) <0.001
T‘mlmwm‘%a%’q e85 49 (5.13) 24 (3.69) 25 (8.20) 3.42 (1.90-6.14) <0.001 2.89 (1.26-6.65) 0.012
T‘mﬂamqﬂﬁy’m%a%'q 101 (10.56) 47 (7.22) 54 (17.70) 2.76 (1.82-4.19) <0.001
Tsalafinars 87 (9.10) 42 (6.45) 45 (14.75) 2.51 (1.61-3.92) <0.001
Tsamadumnaladiuars 803 (84.00) 532 (81.72) 271 (88.85) 1.78 (1.19-2.68) 0.006
szgznainaImstausnwuLwng
<24 ﬁbﬂm 543 (56.80) 356 (54.69) 187 (61.31) 1.00 -
25-48 %’ﬂm 128 (13.39) 82 (12.60) 46 (15.08) 1.07 (0.71-1.59) 0.749
49-172 %’ﬂm 107 (11.19) 78 (11.98) 29 (9.51) 0.70 (0.45-1.12) 0.142
>72 °Zf"ﬂm 178 (18.62) 135 (20.73) 43 (14.10) 0.61 (0.41-0.89) 0.011
Fnuiuuaulsaneua
<5 265 (27.72) 171 (26.27) 94 (30.82) 1.00 -
6-14 562 (58.79) 408 (62.67) 154 (50.49) 0.69 (0.50-0.94) 0.018
>14 129 (13.49) 72 (11.06) 57 (18.69) 1.44 (0.94-2.21) 0.096
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a3 iy Gawaz)

ANNTUUsIUanantauLINIY crude OR (95%CI) p-value AOR (95%CI) p-value
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$unu Gawaz) o (Gagay)
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Abstract: This retrospective descriptive study aimed to study the epidemiological characteristics and factors
associated with severe symptoms in patients with pneumonia admitted to Chumphae Hospital. The popu-
lation were community-acquired pneumonia patients aged more than 15 years old and received inpatient
treatment at Chumphae Hospital from January 1, 2021, to December 31, 2023, 956 patients. General
and pneumonia information were collected from medical records and hospital information system and
analyzed using descriptive statistics and multiple logistic regression. The results revealed that the most
were female (50.10%), elderly a mean age of 63.36 years (SD=18.23 years). Most patients were
unemployed (44.04%). COVID-19 vaccination coverage was 18.419%, influenza vaccination coverage
was only 2.20%. Underlying diseases (79.29%) hypertension was the most common (45.08%), dia-
betes mellitus (29.92%). COVID-19 pneumonia had 44.87% of cases. The most symptoms were fever
and cough (19.25%), dyspnea (16.95%). The highest admitted in rainy (47.18%). The Chest X-ray
findings showed ground-glass appearance (40.59%). Blood cultures and sputum cultures were negative
in 51.45% of cases. When positive, Klebsiella pneumoniae was the most identified in sputum cultures.
At admission time, 44.46% had non-severe pneumonia, 22.17% had moderate severity, and 9.73% had
severe pneumonia. Adverse outcomes after admission 349 patients (36.51%) while 50 patients died,
case fatality rate was 5.23% (95% CI: 3.82%—-6.64%). The analysis factors associated with severe
symptoms in patients with pneumonia by multiple logistic regression statistical significant were p-val-
ue <0.05. The significant factors were male gender (AOR = 1.69, 95% CI: 1.16-2.45, p=0.006),
age >60 years (AOR = 11.48, 95% CI: 6.52-20.24, p<0.001), chronic kidney disease stages 3-5
(AOR = 2.78, 6.82, and 2.89, 95% CI:1.71-4.50, 2.76-16.86 and 1.26-6.65, p <0.001, <0.001,
0.012 respectively), respiratory rate (AOR=1.16, 95% CI:1.12-1.20, p-value<0.001), oxygen sat-
uration (AOR =0.96,95% C1:0.93-0.98, p-value=0.003) and Hemoglobin level (AOR = 0.84, 95%
CI:0.77-0.91, p-value <0.001). Conclusion the factors significantly associated with severe pneumonia
at initial admission include: age >60 years, male gender, chronic kidney disease, respiratory rate, oxygen
saturation at admission and hemoglobin level. These findings can be used to guide screening and moni-

toring of high-risk patients in community settings and management for influenza vaccine.

Keywords: community acquired pneumonia, severe symptoms, inpatient, elderly, chronic kidney disease
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Abstract:

Health Literacy and Factors Associated with Tuberculosis Prevention Behaviors

Among the Elderly in Yasothon Province

Natthaphum Wamalun, B.P.H. (Community Public Health); Nawaphat Wannathong, B.P.H. (Commu-

nity Public Health); Thanom Namwong, Dr.P.H.

Sirindhorn College of Public Health, Ubon Ratchathani, Faculty of Public Health and Allied Health Sci-
ences, Praboromarajchanok Institute, Thailand

Journal of Health Science of Thailand 2026;35(5):857-67.

Corresponding author: Thanom Namwong, Email: thanom@scphub.ac.th

This study aimed to assess health literacy, preventive behaviors, the prevalence of tuberculosis
risk groups, and factors associated with tuberculosis preventive behaviors among older adults. A cross-
sectional analytical study was conducted from October 2024 to September 2025 among 575
individuals aged 60 years and older, selected using multistage sampling. Data were collected using a
validated questionnaire and analyzed using descriptive statistics and multiple binary logistic regression.
The results showed that most participants had a moderate level of health literacy (48.5% ), while a high
level of tuberculosis preventive behaviors was observed (63.8%). The prevalence of tuberculosis risk
groups was 62.4% and the highest prevalence observed in the 70—79 age group (68.5%). Marital sta-
tus and health literacy were significantly associated with tuberculosis preventive behaviors (p < 0.05).
Participants who were divorced, widowed, or separated were more likely to engage in preventive
behaviors than those who were married (AOR = 1.9, 95%CI: 1.0-3.5). Additionally, participants
with high and moderate levels of health literacy were more likely to demonstrate preventive behaviors
compared to those with low health literacy (AOR = 3.2, 95%CI: 2.1-5.9; and AOR = 1.5, 95%CI:
1.1-2.4, respectively). Despite generally favorable preventive behaviors, health literacy remained at a
moderate level, and more than half of the participants were still classified as at risk for tuberculosis. These
findings highlight the need for integrated interventions, including targeted screening among high-risk
groups particularly older adults aged =170 years and those with marital partners along with strengthening

health literacy and designing context-specific, family-oriented interventions.

Keywords: tuberculosis; older adults; health literacy; preventive behaviors
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mslanu Usslaminazanuinanalanauionssy”
Jamonuuansazmondaeila (close — ended
questions) MUNINTINYBNAASN (Likert scale) 5
LU AD FEAU 5 MINEHI MNNGN T2OU 4 NaNEDI
1N 52OV 3 BB UUNEN T2AU 2 BaNady wa L
%3 = o o = ‘N‘
uaz S¥AU 1 Banede MITUsuUSe huuudssiliun
auluasiadauanuiesnsudeiiam (content
validity) ey 1 3 i lde 10C
NN 0.60 Nna uanhlunaassiuanngs-
21 FNATIIUIUN 25 18 L@@ Cronbach’s alpha
coefficient = 0.81
N 3 WanaUSULAzTBLEUBLUE (feedback)
v a v o [~ % o a
ayasaamwrammaduanwazmmulaaie
(open-ended questions) WUUNNIATIEIN (semi-struc-
tured interview) tivaladayaniilulszlaniainns
LENANNAALTAY WIaNNILFUaLUs UM SN
Usulsamianssuliianuenumanzansaly
MSEIUNIS H 4 JUMDY A9i
& 4 & . < & %
2UN 1 2UpBNWUU (ideate) LuaumaU UM IEE19
ANNAALNDILUNAALEZLUIMS IUNTWA ladam
NNMSNUMUNUIULAZUINNTINNLN Y DY
JUN 2 PUFTNITIAUBLNAMNUINNTIH (design)
savaunuudsziliunsasaiulawazning
Lamnmsludnigaisdsenauas
2.1 WHULUULLANNATHA NS UBIUINNTTN
2.2 FSNFTIAUFENANUINNTTN
2un 3 Uszidiunanslduinnssnuasyiuly
(testing) UUNUFIUABIUANMTANINEINITO LUMNT
159U (usability testing) Usenauais

3.1 Usziliudszansmwaaaudnnssu (efficiency)
UsznaualgnisdautisuteIaslalouInsgiu
Wun15a59d8aUaNI NSO ULATAINADIN-

4} n: a g o 4 a =
wwdauntiaunuaunsel Yssiiuanuadesues
szuu @NNUaeaNy wazmsUSELUANNLNENI
YNUINNTTN

3.2 Ysudpuianssulvmansasnnumsldau

3.3 Usstlulseadndua (effectiveness) WAz
ANNawa lazeegldnu (satisfaction) Usenauae
AsTUIUNISAAAILazAlINLEgIladfasldeu
aNnuFNsolunsliny wazdselagiuazau-
wanalanauinnssu

3.4 FBUNNNANBUSIU (feedback) Usyv guassa

v P Y ' o
uazzatduauUstNavIZadsUnauazdsudge

% v v v 1
wanssuldmanzaunumsldnudaly

Ui 4 Wandugunuuianssnnanysol
(prototype) USUUTUINNTINMNTDLEUDUUE UDE
warulugunuuianssufianysoluazihaa
winnssutesasaunuulsadiumsasaiulous:

< o
amizlagunmsludnisads

MIANHTaYa

MuUseanSmwuaInnssy (efficiency) 5aD
o . . .. P = P '
NdUNIU (inferential statistics) tassuaua-
WagranhminuardIugIsEnINAIBIFINmINLa:
TOFHIUGNNINNTTIUNEANUNA TN TTH (NBN.)
nuuInnssueIasauuuudssliumsasadulouss
azlasnmsanlgnis emsnadauanaeund
gaangui lilludaszaany (paired samples t-test)

MUUIEANEWS (effectiveness) UazaNuanala

¥ . . Y aa a P2
YBNE lHY (satisfaction) lHadf@anssnuing
AELNETDYANUFIUYBINGNIDEN UazuILTNA NN
= ¥ d' v 1 4:5
wanala legldnmsuanuasanud Seea: Aade was
AMEIULTENIUUNIATFIU
o on X C o
mMsfinndansuangueanig

1) Mdeilaehumssusesasesssumsiaelu
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uyud avninendemalulofignu 1 EC-66-124
(SEUNTIUT 4 SUNAN W.A. 2566 — 3 SUNAN W.4.
2567) lagfmamiiumMmnTUA LI NLIIIMNTDS
FANYUNNIA (I%.) WHLWANAIYDITNAITINY
°1um§1:~}z]'°zlm Declaration of Helsinki'*’

2) mizaanuiuzanlaglasuiayansudiy
(informed consent) ApusumMsiiviiaya §iduled
Fusinquszaaduasnsids duasumaneunuu-
daumu svaznm uazAnslumsnaudlénnilalos
TiiFeansla

3) MISPEANNAULBLANNETUEIUGT (confi-
dentiality and anonymity) ﬂagaﬁlé’mméué’aaﬂw
asgnifuineniduanudu THiemsisemiu Tid
madlawese viatayadiuyanala q fisunsasey
mauld wamdveazNenuluanvuzdayasiy
(aggregated data) tveuntasanuiludiudives
ARTARRHY

4) MIAM3TaNAUBLMIAUINE (data manage-
ment and storage) t@nasuUUaBUMNUAzINETYE
vavnaazgniaiiulussuuivaaads weshinadns
mMaihduawzgive deysazgninusnuidusses
na 5 U wisnntuasgninmemussiisuss
g

HANIIFANT

1. IUNITDBNUUULATNRUIUIANIIN

MIDDNUUVUUBTNAUIINNTIN Usznaume 2
du lown (1) Lﬂ%aqﬁmmuﬂmﬁumﬂﬁﬁyLﬁ‘UT,m
wazamelamnmsludnugaies uae (2) upUwatatu
Sinneduasudananmzlaznms eail

1) m‘%mﬁuLmuﬂsmﬁumsm%ﬁyLﬁuImLLazﬂwax
Tomnmsludnlgais

Lﬂ%aqﬂsuﬁummﬁﬁyLau‘[mmxmaz‘[mmmi
Tudindgude Ussnaude s dau laud duit 1 e
u‘%nmgmm‘%m FadusmumissmiumsFaimin

]
=)

v o o A o < I =
LLa']u’]NalﬂLLﬂﬂQﬂqaﬁuV] 2 jaﬂﬂLﬂuLWaﬂLﬂaaU

1 v 1
a o

Uasfuatinviavinadgniaiienzelhminunnii
Jaeanumsanzaaesay, dUN 2 AaUSNUIAIYN
4 S I y oo
1384 (body) ludhuilaziivthasuaaanarihviin,

\ o ' -
dugaeaaanluudazay aunsaliiazilunsdeans
luaedas Taameluia3asazigunsalansauwrs
(hardware) LaziNSHANIDUINHD LOBAUINIVD
gunsalazaninsadealnsalasalasi (hard drive)
iamsaarIudayale wazaiun 3 Apdruuugauad
P & @ ol
w3y (Wugunsalnawnsouandsenaueaaniain
Y B % oA @y v
aa3asle lasgunsalilazindrugelasdiriussuy
DUNTLIAUFDINNIUUVUBINIEINFIULATDI LIND
Fodmgelaglidesimsduianudinimsia (mmw
1)

a vV a L4
2) waUdwatadultaszvinazulananiig

).

Tamnms
MsrhnureasnIssnuLuulszliumsasadule
< (% v a [ ‘::
waznzlamnmsluenigais Tduadwdezun
o % . P2
Wanealusunsy Unity3D Lilauaasnalugluuy
nwnsdadula (growth chart) UL
AanImasnaan wandenululaseaulnsaeas

M 1 esaseunuuldssiiumsasadulauazan:
Tamnmsluinlgais
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[~ I 1 < 4
waztduLgasiaIaUszlnn 1By [@uesluanlEas
dmsuiamhnviin wazdae lafiawumas (ultrasonic
Sensor) §5UTadugs dayassulauludinauss
waIRAUUNTNAD Jldamnsainiivtinuasaiugs

v & % v P %

ladre vieslmadayalugiudayaiiaguualiu
[ 14 o’g 4 P v

WaUIN1s gandudsiideainisoidandaya
lFnnnihaanialdsiiafies (QR code) Haua
szUUaNIsaTansiayalamudesms gunasad
N3N IUNAIMIVBUANKIUTHFAIDNS Uae
wandludiadauazmaniimaslusuvunnwihniin
Wguae shuguiguany wazsihmvtinieudiugs ms
damuwauinszaantudsdhaglunisqua
guMnuazMsiulaagniingumn (i 2)

2. MUUILANSMNWYRIUINNITN (efficiency)

mMsUsziudszdndmwaasuionssn Usznay
¥V = d} IS L
M8 (1) MIFBUNYULAIDNNDIDNINTFIU Lz (2)
MU HUANNNENNFYDIUIANTIN O3

P = o W . .

1) MIdaUEULAIINDINNIN3FIU (calibration)
lavhmsasadaudmuwmannuuazanuaaAdaY
wasgUnsaishniumsdssdiuimtinuazdiugs log
wWisuifisuanilaannmsnegaunueanasgIuicu

mssusas mssauiisuihwindiiumslagade
MMINNIaasas (Load cell) Ltaﬂﬁﬁuﬁmﬁn
(MANVIEDUUIA 5, 10, 20, 30, 40 WAL 50 NlanNIu
Hushuininasgiushwiumsaauiteu geiilu-
Susasdnhminanasgrudimiunisdauiisu
Ahmin Certificate No. M2206066S lagfmua
udegadi 1 Alandu waseigege 50 Alandu
dhusumaugeloadanldanaiaman (steel tape)
Filususesmanuemmumnasudviumsaay
\iguAtihwiin Certificate No. 221.3604 Taavun
Lﬂuﬁiw‘i’wqmﬁ 1 UALINT WAL AIGNEN 162 LUAWAT
(NEpzEEaGIMNT 3)

2) msUsziiuenuieinswaaianssu

msUszfivanuiiisansaaaianssaloans
Fahwinuasiadugelunduamaiasdnlga s
S 25 M9 isnSeuisummasrenihntnuay
drugsssnihvaiassaiminuasiadiugaay
NAsEIU Wan. AuuiansTnATaeduRUUUsHiY
mssadvlawazazlamnmsandgudas wuh
minagyanhuinnneiastuhwinaamnasg
48N, (Mean=16.44, SD=4.89) LT UIANTINLAS BN

i 2 uadwdtegunsnudasnssaiulauszulananzlagunms
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MW 3 NMIFBUHIEULATAINBIANINTZIY
—_

FULUUY (= 16.52, SD = 4.96) lNuan@NNU (t =
-1.28, p > 0.05) W fhm?;mlmehugqmmﬂ%m
"‘J'mhugmmmmgm Nan. (=99.92,SD =5.12)
Ltazuﬁ’mﬂssuLﬂ%aqﬁutmuﬂszLﬁumsmﬁmlﬁﬂm
Ltazﬂwaﬂﬂwuwnws@ﬂﬂgui’a (=99.96,SD =4.96)
lduandenu (1= -0.29, p >0.05) LFMINUINNTTY
Tdinaspumanasesiianisuses wen. (Measuden
FaN TR 1)

3. MUUsEENS WS (effectiveness) LATAINNI-
walawae{ a9 (satisfaction)

oulssansua wazanniawalazaaglzu
Usznauele 1) dayadiuynmazaingnyldnu
wanssulugmunanena @y was 2) wuu
Ussiiiugnulssansuauazanuiane lagesg ldnu
wianssy Gl

1) dayadnynrazaanguy lFnuianssnly
FuUNRIILANNBWIESY

mafnmiseluasiildsunudayennngu-
a1 lFnuuianssulugoruiaudnnou-
i’ﬂL%au"?iﬂsznaué’aﬂﬂgﬁLgmlﬁm,l,az@ﬂﬂﬂsma‘imu
50 978 Us:ﬂauﬁaﬂﬂgﬁtgﬂmﬁﬂ 10 AU (3288¢ 20)
waUnAT09 40 AU (F28az 80) HADULUUFBUIN
dwlvajiluwend 42 au (Soaaz 84) nguaian
aulvaiegludnery 25-30 U 1w 28 au (Goe
8z 56) 329a9INABNGNDIY 30-35 U U 12 AY
GGowaz 24) dwluailimsAnwszaulsuanes s1
au (5azar 62) lagdustaumsainsyhaunsans
TFusaslusmunanndnnawieEeusewing 6 au
o9 1 U Puau 30 au (50892 60) SwazLdan
Famn 39T 2

M3 1 AIRAsaNBIILsHIUFITEHINAIITNNHEILIZIASIUGIMNNNATIIU HaN. AU WINNTINATAIGY

N a A I o
tLUUﬂiZLNuﬂ’]‘SW‘Siy I,GI‘UTGI Llﬁgﬂ']']‘?d‘[ﬂﬂu']ﬂ’l'ﬂﬂﬂﬂﬁ}l’]ﬂ

NuUIU Mean SD t p-value
1wn
WAIFIU WBN. 25 16.44 4.89 -1.28 0.212
UINNTINA 25 16.52 4.96
duga
NINIFIU Nan. 25 99.92 5.12 -0.29 0.770
UINNTINA 25 99.96 4.96
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sasaunuulsziiunssadulawazamzlnmnmsludnilgais

M99 2 ﬁ‘immuaﬁaﬂawmn&jug"l*ﬁ"muui’mmsﬂu
LY < 3 u/
FOIUNHNUNANNBUIBLSBY (n=50)

UByadIUYAAD U SeEaz
MVTRIG)
u u
~ X =

AFNLALAUAN 10 20

k4

wUnAsa9 40 80
LA

VAL 8 16

YN 42 84

=

21g (1)

20 — 25 3 6

25 — 30 28 56

30 — 35 12 24

35 — 40 7 14
STAUMSANTN

Uszandnmn 5 10

NsaNANEN 12 24

USwanes 31 62

genISayanas 2 4
Uszaumsalmsynaounsaimslgusms
TusgouwanndnnawisGeu

11p8nd 6 LHDY 5 10

1 =~ =
5139 6 LU — 1 U 30 60
1 =
N 1Y 15 30

2) Ussdnduauazanuiiawalavasgldnu
UINNTIN

msUsziiulsranduauazanuiena laweag lFnu
Wanssy 3 e ldus drunsziumsiaaauas
anunlaismsldnu suanuaanse lumsldnu
wazanulselemivazanuianalanauinnssy wu
111 3 dudlssduemuianalasglussduainniige
Teamudselagivazanuianaladoauinnssuann
ﬁqm (Mean=4.94, SD=0.25) 589a48101U
AsznuMsAaasuazanuEn1aizmslsiny (Mean
=4.53, SD=0.66) WazmuANNFIToluMsLEnu
(Mean=4.47, SD=0.55) aNg16u tilafarsan

sreeu uunldaail

1) funstinumsaaauazanunlaizmsls
DU WUN @:ﬁaﬁmm%ﬂmumﬂﬁqﬂ (Mean=4.64,
SD=0.66) sasaanlaun anuihlahelumsian
LA3D9 (Mean=4.60, SD=0.63) uazanunlahely
msaalUsunsn (Mean=4.36, SD=0.71)

2) MUANNFINITALUMTLIFNY WU ANN-
gneaswasayauasaNulasanslumsldnuagly
'ﬁzé’umﬂ‘ﬁ'qﬂ (Mean=5.00, SD=0.00) 9298411
lawn anusias lumsraugesssuy (Mean=
4.84,SD=0.37), ANNL§D8520952UU (Mean=4.68,
SD=0.47), ANNFAINLUMTIENY (Mean=4.68,
SD=0.68) waraNuhelunslany (Mean=4.22,
SD=0.81)

3) mudselegiuazanuiawaladauinnssy
wuh winnssudianmhaulatasanuniuaneagly
'ﬁzé’umﬂ‘ﬁ'qﬂ (Mean=5.00, SD=0.00) 9239841)
lown anuiawalalumwsinzasmsldny (Mean
=4.90, SD=0.30) waranuiUselenyl (Mean=4.84,
SD=0.37) (HaLLBAGINTING 3)

4. HAMAUIUUAZTDLEUDUUEING LTI (feed-
back)

M3IATNTBYINNNTTUMBAINGNAIDEN
NANBUSULALTBLEUDLUABUIANTSN WiUsaDn L
Ty 4 Usuidiu eaid

1) shugiiamslEnuuesmsionuaias asil
mananngiamslinulsuduiianudhenuegly
WNBY iMWUSEna Ut UA UM IARGILAZMSLH
nuliFanuasdaalunniuaey eaaanuduay
waztelilFaansndaaauasldnuldheiu

2) dhudiaiasuinnssy msiima§ulsssun
Tifussansmnuazadesnmgeduloglimmasay
mlumwinedaniass waramwinadanasaly
audidnidniitemyaunniasuasuiuigeliaa

3) MULBUNALPZY AITHMSWAILAZDULR®
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M519% 3 m‘sﬂsmzﬁuﬂszﬁn%maLtasmwuﬁma’lwm@lﬁ'«mui’mﬂsw

Uszifivdszanduauasanuiowslazesldnuuionssy Aade SD  szauanwuianala
dunszuumstianiwazamudnliismslin
anunlahglumsiaauaias 4.60 0.63 ANNilge
anunlanglumsaalusunsy 4.36 0.71 ANNigo
alaiaNuiaruy 4.64 0.59 ANNiga
Wae 4.53 0.66 ANNitge
auaNNaIIo lumslFnu
anudelumsldnu 4.22 0.81 ANNiign
AanNazanlumslany 4.68 4.68 ANNilge
ANNYNABIUBITBYD 5.00 0.00 ANNiga
ANNETETVBITTUY 4.68 0.47 ANNitge
anunad lumshnuessuy 4.84 0.37 ANNilge
anudasanslumslanu 5.00 0.00 ANNiiga
Wae 4.47 0.55 ANNilge
oulsslemiuazanuiianeladauinnssy
anuivssleand 4.84 0.37 ANNilge
anuihaylazasinnssu 5.00 0.00 ANNilge
ANNTUFNEYDIUINNTTY 5.00 0.00 ANiigo
anuianalalumwsinwesnmsldnu 4.90 0.30 ANNigo
Wae 4.94 0.25 ANNitge
gandursagnanEwe taudladaminuuazidia Insal

= ] ﬂ' v v
Waaslna ) NesuaussanudaInIsady Ny
'imﬁ’qmﬁmﬁﬁwuaﬁuaguaaulaﬁ WU eI
AIRE (frequently asked questions: FAQ) VED)
2 v ] °
szuuuEnuan e g ldaninsamasuuasud Ly
Jaumlamaautas
v a ] 2 v

4) Mumsdamuwanslinuiaguinlinuas
NHHNIINMSENIU Msimsdhaanuanelaly
szyzeuazmIiuioyaiiazideauasasaungues
X @ a & % %
aulagFuiannnAainuasdaEuauusINg LFY
stndatilavivazdielviladeyasansaih lUuSuly
winnssule

1. HIUNITDDNUUULASWRIHININNTIN
NAMSANINUN NM5DBNLUULAENRLNUINNTTN
Py v & v a a a
Fausznaumatnsasauuuulssliunmsasaule
wazAMEINFNNMSNNAULBUNILATUILANY LY
v v QJ lﬁ' v
wilawa lvinadganasasnunemansaild lagaunso
YSHINITNITEUIUMTENNNUN IAEIUGY Uae
= g Y v = | Vv
msiezidayatin luszuuiden deualvan
ANNANAAFDUNNMITUTINTDNAGIND UaziiNu
AN lumsdsziummizlnmnms iaaanass
AULUIN NI SEUUFUM WA UM S lEda e
= VL s Y a ((7)
wuuisga lniuazandarawaannuysd” uanan
&’ d' = = L = % d’d ] 1
i Wawlssumaunuualdwainguniiag Wy Khun-
Look, KidDiary, Kotchakorn #adulvaigeaasa1de
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ill £% v = (8*10) El'w [~ U % .24’
mstaudayameia LES AU UINNTIN
lenulaaduaumsysanmsasgndaau logns-
swangunsaluazarulisunsuinFluszuuiden
MeaaTuaauLaziiNeNNN e fouataya iy
TauuurAaaauinnssngumwaina (digital
health innovation) > 2auzLenny ANNEIN5a luMS-
TiduuzihamzyanadiaannaaanuuLuINNms-
AUIFUMWLUUIRIIETIE (personalized healthcare) '
281915ANIN AN NFUTDUYBITEUUDIAFINS
AaNI151EIUA5e AendudeasnarsansInnu
[ a} v 9419/ ﬂ 4 (15)
nanmsaanuwuunuiug lfdugudnan
2. MUUIEANSMNVRIUINNTIN (efficiency)
TueulszanSmwuaauInnssy NamsaauLiay
LAINADINNIATFIUULAEMTUILHUANULNLNA I
WU HAMSNAFAUNANINFTDAARINUNAIAM O]
TOeLATANAULUUEINITO LEAINTIANNANINAIIA -
2y v P @ o & o @ 2 P
wasuaglutnawizansulaliaifisunuaiasiio
NOIPIU NFDAAFNNUKANMITNIFNTINLATIIND
T0N32YIINSTDULNEUBENNMINETNFINITOA
ANNAIALADDULBITLUULALLNN AN UNUEN VDY
M519%Y BNNIENFDAADAINULUINNYBIDIA AT -
aunalaniuiuanudagrosnnuulug lunms
Usziiumsasadulavewdn®” adralsion Tu
AMNAFBNMI LFNUITNDIRINUANNUUSUTIUBS
1 d'w % % ] .:5 I~
mmaleannialameauan wu Mswedaulmusadn
= v A & Y o @ v &
wIaagmuuadan Fludasnenwulem luTuwnu
MAFUNN UBNIINY MITTINTZULIAUALIATIEH L
TuLASa9LA 8% 188 AAUADUNITINIIULISLNN
UseaNSNNleesIN FNEaAAIBINULUIAANIS
Usudpnssunumsliienagaynaiseniga (lean
process) WaEMINNULUUBALUNG (automation)™™
[ < a o v o I~ v =
agalsionn Uszsansamwluszazemasiiudaai
MSANNNLAN

3. uUszanSua (effectiveness) LaZAIINNA-

walawag{ldau (satisfaction)
a v a a =<

HamsUszidiuaulsednsuauazanuianala
apegldnunwun Tagsuduldamunaanisal Tag

kA =l =2 [ [P a
Jldnuiianunene laluszaugs uasiiuihuinnssy
MaiuaNNazaInuazlsz@nsamwlumsdaay
mizlaginmszaudn Tagmmemsuaainauwuy
Gaalniuazmslimuuzhmmzyana 19aa0Aan9
AUUUIANYBITEUUFIMWAINa N UM SHAIUTIN

it wonsEn I ayg 049 S
Y295 lFNUUaEMSENDaYe waNNNI 32O U
anuianaladeansaaduvelddiauuuiass
mseansunaluladl (Technology Acceptance Model:
TAM) Fssynmssuitatsslamivazanudely

A‘LSI = ' [ I I (20) v "L [
msldnuiinademseaniumalulad®” agalsno
Haansanalasudnswanntademenan wu Vauad
g ldnuannidamalulad viannueoudana
idadnaveangnaagndnw lununmniy
wasnIwensatuayunilundasaoiuiawn
WnAaudaFau® 99198 HadaNNEINITD
lumssedaraludausunay

4. HARAUIUUAZTDLIUBUUEINE LTI (feed-
back)

uanausunng lFnulassindulyludannues
daandasiunienamsal Teagldnumuhuianssu
PYaMILNY inaNNFzaInlumstiuiindaya
wazaaINMIREIUTINYBIHUNATDIIUUBUNE -
LAY HFDAAFBINULINM TEUFTNANTHEIUTIN
209030UAS luMsquaguamwan®® agalsfona
v " vo 4 O] o &
Foruauuilasuasvauliaudsanuiidulums-
Hnausugldnuuasmanannszuuliianuaies

A 1 Q' &{ nd! v v v v

wazldnudenngedu aenrassnuladeaiy
mssuianuhelumsldnluwuuiassmssansy
malulad™ wananil dataupuusNeINUNM TN
WARTULINILAN (BU MIUTMINAYDYATIMN 13D
mMaganleanuIsuuguNINAY ) §9aARARNNY
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wunldNgeszuUguMINAINauuuyIIns*Y
agnlsfionn dedadinavesszaznmmsdnmuas
uiunivuil massviounanauiulussavemdeiniu
Faslimsfnniiuidn

Toamwsy Middeiifigaeuddnyludums-
ysanmamaluladionaia hvinuazdiuge)
fussurinsiuazuatwdeiilussuuden due
aaaNuAMAAdsUTINMITufindayadeiia Ll
anualumsvszifiunauvuidealnd uay
anuayumsladmuuzihiewmzyana HuMsde
Tamalvgunasaadniedayalalosase suiu
masasumsiisunnlumsquaguanwian agls
Ay Adedididadine laun staznaimanasad
THnuiidauindu dvendalissiauamuadssuas
anunumuzassuuluszazen nudeiiia
agluiufiamsdedenadannumansnlunis-
§1989wa wazanuiufaunaunaluladfiorad
aUassndailFfnunangy daiu msdnmluainaa
MsuENEsTIznMMIMaaadludnyLzeze Ll
ANNVIINVINBYDINGNAIBEN W IUdaU sz
(interface) 11U efsdy sandeRinrsandonle
nussuugIudayagumnuazUszgndldimalulad
dugs u Toanussdug iesnssduuiansang
ssuuaivayumsaadulalusinanegaivssananmw

naAnIIndsznIA
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Abstract: This applied research aimed to design, develop, and evaluate a prototype innovation for assessing
growth and nutritional status in preschool children. The evaluation encompassed efficiency, effectiveness,
user satisfaction, and feedback. The research was proceeded in four phases: (1) Design and Develop-
ment of the Innovation: this involved creating the device base, main body, ultrasonic sensor module
for height measurement, and a complementary mobile application capable of analyzing and interpreting
data into growth charts. (2) Evaluation of the Innovation’s Efficiency: this phase included calibrating
the measurement instruments against standard tools and assessing the device’s accuracy. The prototype
demonstrated high validity and no statistically significant difference when compared to standard weighing
scales and stadiometers. (3) Evaluation of Effectiveness and User Satisfaction: a total of 50 childcare
providers and parents, along with 25 preschool children volunteers, were recruited from preschools around
Suranaree University of Technology, Nakhon Ratchasima Province. Data were collected using a structured
questionnaire assessing satisfaction in three aspects: installation process and ease of understanding,
usability, and perceived benefits and satisfaction. The results revealed that users reported the highest
level of satisfaction across all aspects, with the highest mean score for perceived benefits and satisfaction
(Mean=4.94, SD=0.25), followed by installation process and ease of understanding (Mean=4.53,
SD=0.66), and usability (Mean=4.47, SD=0.55). (4) Collection of User Suggestions and Feedback:
through interviews, key recommendations were identified, including developing a more user-friendly
manual, enhancing the performance of both the device system and the application, and establishing an
online user support system. The findings reflect that the developed innovation is practical, efficient, and
responsive to user needs, thereby promoting systematic and continuous monitoring of nutritional status in

preschool children. This is beneficial for improving children’s long-term quality of life.

Keywords: growth; nutritional status; preschool childhood; innovation, application
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Effectiveness of Reversible Contraceptive Promotion for Repeated Pregnancy Reduction

among adolescents at Pakkred Hospital, Nonthaburi in Fiscal Year 2019-2023
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Pakkred Hospital. Nonthaburi Province, Thailand
Journal of Health Science of Thailand 2026;35(5):883-98.
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Abstract: This research and development study was conducted at Pakkred Hospital between 2019 to 2023.
There were two main objectives. Part 1 aimed to explore the scale of adolescent pregnancy problem, the
distribution of adolescent repeat pregnancies, and the factors significantly associated to adolescent repeat
pregnancies. Part 2 aimed to evaluate the effectiveness of a reversible contraceptive promotion service
system among adolescents, which included semi-permanent and temporary contraceptive methods. Both
main objectives were performed by collecting secondary data from 414 medical records of pregnant
adolescents who had received antenatal care, delivery, or abortion services at the hospital during that period.
If an adolescent had multiple pregnancies, the data which collected from last pregnancy were considered
an observed pregnancy. The prevalence of rapid repeated pregnancies and the coverage of reversible
contraceptive promotion services were assessed as percentages. Factors associated with repeated pregnancies
in observed adolescents were analyzed using the Chi-square test, Fisher exact test, correlation analysis,
and logistic regression. The first part of the study found that 2.29% (9/414) of adolescents had repeat
pregnancies after observation, with 0.96% (4/414) being early repeat pregnancies. 12.1% (50/414)
of adolescent observation pregnancies were second or subsequent pregnancies. A significant factor
contributing to repeat pregnancies after observation was the use of contraceptive implants. Adolescents who
received post-observation contraceptive implants had a 97.9% lower rate of repeat pregnancies than those
who did not (OR=0.021, 95%CI: 0.001-0.404, p=0.05). The second part of the study revealed that
the reversible contraceptive promotion service system reached 64.7% of pregnant adolescents receiving
the service. Pregnant adolescents who received full counseling through the reversible contraceptive
promotion service system were 2.4 times more likely to decide to have a post-observation contraceptive
implant compared to other contraceptive methods (OR=2.44, 95%CI: 1.04-5.70, p<0.05), and 3.2
times more likely to start contraception immediately before leaving the hospital compared to postponing
contraception (OR=3.20, 95%CI: 1.66-6.15, p=0.05). This study leads to the idea of developing
a reversible contraceptive promotion service system for pregnant adolescents to include more family
members who play a role in the adolescents’ decision-making, in order to fill the gap in preventing repeat

pregnancies among adolescents.

Keywords: repeat pregnancy, adolescent; cause; risk factor; reversible contraception
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- posttest design)

nquehag do gihennvnusiied 2 fandu
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MNANNFZBIAN MINTITNAIENUEDI MNTUDINY
mafiauxa Mssaaaumsivaiswdsn wasmsgua
daiaunauss TaglFuaundinduuulnsdwiiiode
Afimwisznavdanu stuuududou wasWarduy
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MINN 1 HAMINAFIY IIUUNMNTDYTIUYAAD (n=58)

ToyaTINYAAD NENNABBY (n=29) NFNAIUAN (n=29) losuans
Huu Sonay Huu Soeay
LNl 0.315
L 4 13.80 7 24.10
N 25 86.20 22 75.90
a1y (V)
Min=20, Max=75; Min=20, Max=69 Min=34, Max=75 0.365
Mean=55.00, SD=10.79 Mean=57.48, SD=9.76 Mean=52.52, SD=11.36
20-39 1 3.45 2 6.90
40-49 2 6.90 12 41.40
50-59 16 55.17 7 22.14
60-69 10 34.48 5 17.24
70 Bl 0 0.00 3 10.30
DTN 0.479
Sudhamly 8 27.60 7 24.15
LNEAINT 15 51.70 17 58.60
Mg 5 17.20 2 6.90
Tdlausznauandn 1 3.45 3 10.35
AUMNENTE 0.207
Tam 3 10.35 1 3.45
3 20 69.00 25 86.20
e 5 17.20 1 3.45
NENIN/ugniueg 1 3.45 2 6.90
FLAUMIANT
Uszoudnen 26 89.70 26 89.70 1.00
NoaNANABUAY 3 10.30 3 10.30
swlé’ta?%mimﬁau () Min=1,000, Max=10,000 Min=700, Max=10,000 0.375

Min=700, Max=10,000;

Mean=3,496.55, SD=2,471.17

@nNI 1,000
1,000-5,000
5,001-10,000

hniln (nn.)

Min=40.00, Max=96.00
Mean=60.61, SD=10.24

duga (a.)

Min=143, Max=17
Mean=154.83, SD=6.71

Mean=4,213.79, SD=2,489.94

3 10.30
19 65.50
7 24.15

Min=41.50, Max=96.00
Mean=65.16, SD=10.03

Min=146, Max=174
Mean=155.10, SD=6.30

Mean=2,779.31, SD=2, 272.88

2 6.90
24 82.80
3 10.30

Min=40.00, Max=74.00

Mean=56.07, SD=8.04

Min=143, Max=175

Mean=154.55, SD=7.20

0.072

0.378
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M99 1 wanIInadau a"mmnmmi’aa‘gathuqﬂﬂa (n=58) (#ia)

doyadInyAAa NgNNAad (n=29) NENAIUAN (n=29) laguas
P Sowaz Huu Soaay
agiaame (nn./u?) Min=17.55, Max=42.66 Min=18.93, Max=29.72 0.420
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Mean=25.30, SD=4.26
fnund (<18.50) 2 6.90 0 0.00
Uné (18.50-22.99) 2 6.90 15 51.70
ﬁmﬁfmﬁu (23.00-24.99) 6 20.70 6 20.70
2IUSEAU 1 (25.00-29.99) 13 44.80 8 27.60
2IUSEAU 1 (25.00-29.99) 6 20.70 0 0.00
ﬂszi’@msgqué 0.068
Ia\imagqué 28 96.55 22 75.90
PBguuaLanluud 1 3.45 5 17.20
Jagiudeguad (3-5 Nudaiu) 0 0.00 2 6.90
sraznadunwnu @) Min=2, Max=25 Min=1, Max=20 0.498
Min=2, Max=25 Mean=11.86, SD=5.90 Mean=9.34, SD=5.73
Mean=11.86, SD=5.90
Usziamsiiuthe 0.914
Taddilsadsedan 9 31.00 8 27.60
Tsnanuaulanngs 5 17.20 6 20.70
Tsaenwuaulafiageuaslaiuludaogais 44.80 14 48.25
lusiulwidangs 2 6.90 1 3.45
ANZUNINEBUINLSALLIBNU 0.355
Tadsiameunsndau 29 100.00 27 93.10
AzunsnFaudion 0 0.00 1 3.45
Mzunsndoudile 0 0.00 1 3.45

uvasnanzesmuusthlumsguaii*

wnnel 19 65.50 10 34.50
WENUD 27 93.10 25 86.20
aFY. 15 51.70 14 48.30
andnTa/ ey 0 0.00 4 13.80
dalnsvend 2 6.90 7 24.10
dumasin 3 10.30 1 3.45

*aaulenni 1 98
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m3197 2 WEsuiisuanuuaniNzaIdIRdgAzLLENgANTINMIPUatEBEThaIUTERI NN ARBILAE

NANAIVAN NBUNADBILAZHAINADDY (n=58)

NYANTINMTQUALN NYUNABDY (n=29) NFNAIVAN (n=29)
Mean (SD) wlaws Mean (SD) wlawe t p-value
NBUNADDY 38.07(7.48) thunan 38.14(7.19) hunan  0.036 0.972
NNNAABY 44.93(5.03) a9 38.03(7.00) hunaw  -4.31  <0.001*

Independent-test, * p<0.01

lasumswenuamudnd (mswﬁ 2) waziilal3au
LﬁﬁmﬁhmﬁlﬁlﬂsLLuquaﬂﬁNﬂTﬁ@Ll,al,ﬁﬁﬂ’lilluﬂij:u
NAFDINDULDZWANNITNABBINUD) WAINTNADDI
ﬂ@:umamﬁ@hm%‘amuuqu&ﬂﬁumi@LLaLﬁw
(mean=44.93, SD=5.03) §4nNABUNTNADDY
(mean=38.07, SD=7.48) agNNUdAYNNTDGH
(t=-5.42, p<0.01) (m’mﬁ 3)

a 4
190
maAnsWUT TUsunsuaaasungAnssumagua
wniWanulegdszgndlgunifnanuaeu
guaw FsumiglumsUSudeunginssunmsgua
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TUsunsugatiumsaimssuizasyanachumsli
ANNFNEINULIALINIIY ANUNINTDUNIN Uay
BTN UMTAAUHENINBENYNABY HIUMT-
= Y a o LAl a k4 Ad' Ql
Gaudgegn lvgthefieanudhlaneiuame
ANUTEN UaTUINNMIQUaNmanzan Tusunsu
diiufanssuadaududau Tasduenvii 1 wiuns-
Tanudivaeanmssuilanmadaatasanuguus

gaamaihaunaih dUeid 2 wumsansauasiln
Uftiimsquanih ia3urinssuazanaiaiily
ANNENINTOVBIAULBY wazdUMIT 3 Wiumshiama
nszduiiiau uazmsaiuayuNAsauAd tivoiaiu
sanihliiemsufifededaiiias Teasandaeiu
wndedmhliienmsnsshlukuuhassanude
druguaw wenanil Tusunsudeduaiumaiug
Usslewiuasanmssuiadassa lealdduuuau
wnuaziemadeuiiinlane aseuagumarhemna-
dza1an MIATANMEaUBY Matlaesnumstia
UKD MIUFININ wesmasguatnaukaLiiasdu amug
fumsliuaundatunazmsdeasuiular Fed
Werdulvgihaamnsonumuanas tusinamwin
WazSUMSUINGBUY PBangUaTInaIuIaILaL
mahidaya sanaliannsaUfidngdnssulaat
diiaue Snamatanguaaulaviuuiiawhadiou
iuwatwdedularl vinihiidudainhlhiens-
Ufiduasunasaivayunasian frenssaquligiae
sednuazUfiansquarnadadaiilaasumauds
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Effects of a Foot Care Behaviour Promotion Program among Patients with

Type 2 Diabetes Mellitus at a Subdistrict Health Promoting Hospital in Ubon Ratchathani Province

Abstract:

Amornrat Natason, M.N.S. (Adult Nursing); Patcharaporn Anuphan, M.N.S. (Adult Nursing)
Faculty of Nursing, Ubon Ratchathani University, Thailand
Journal of Health Science of Thailand 2026;35(5):899-913.

Corresponding author: Amornrat Natason, Email: amornrat.n@ubu.ac.th

This quasi-experimental research aimed to examine the effects of a foot care behavior promotion
program among patients with type 2 diabetes mellitus. The sample consisted of 58 patients with diabetes
mellitus receiving services at the diabetes clinic of Non Noi Subdistrict Health Promoting Hospital, Bung
Wai Subdistrict, Warin Chamrap District, Ubon Ratchathani Province. Participants were selected accord-
ing to the following inclusion criteria: (1) being diagnosed by a physician with type 2 diabetes mellitus,
with or without comorbidities, and (2) having no previous history of diabetic foot ulcers. The participants
were randomly assigned by week into an experimental group and a control group, with 29 participants in
each group. The experimental group received an 8-week foot care behavior promotion program developed
based on Becker’s Health Belief Model, whereas the control group received routine nursing care. The
research instruments consisted of a demographic data questionnaire, including age, duration of diabetes
mellitus, comorbidities, body mass index, and average monthly income; the foot care behavior promotion
program; and a foot care behavior questionnaire. The reliability of the foot care behavior questionnaire,
tested using Cronbach’s alpha coefficient, was0.78. Data were analyzed using descriptive statistics, Chi-
square test, paired t-test, and independent t-test. The findings revealed that the mean score of foot care
behavior in the experimental group after receiving the program (mean=44.93, SD=5.03) was signifi-
cantly higher than before receiving the program (mean=38.07, SD=7.48) and significantly higher than
that of the control group (mean=38.03, SD=7.00) at the0.01 level. These findings suggest that nurses
should apply the foot care behavior promotion program in caring for patients with diabetes mellitus to

prevent foot complications and promote continuous self-care behaviors.

Keywords: type 2 diabetes mellitus; foot care behavior; application; health belief model

NINTINMINGITNGY 2569 Ui 35 AUUil 5

913




i’liﬁ’lﬁﬁ’lﬂ’liﬂ’lﬁ’limiﬁl Journal of Health Science of Thailand
Ui 35 aUuN 5 AuENEU - QAN 2569 Vol. 35 No. 5, September - October 2026

dwusauauu Original article

Banasiiadaauadludaauazszaulaulasiagiv
#i 48 A LNMERSINITHIADAYDIMINATIS
ASUMBEUAUSHUNIUIEHININITHEHUA gFMBZ)
#i 30 f numswiiuaeasiadd 30 i
FINAUNTIALABAFEIYFAD

a Y a 4 = N LA a
AU ui@E W, N. (FaMans-1InTIne) Miu: 16 §i.0. 2567
ngugiusIrnsn lsawenuagunsg aniododna 3”"”“7‘; TNg. 2568
a 1 vae a v o . . AUNDUIU: 21 N.8. 2568
ANADELABU: 1HIU UNILYYY Email: arbung9921@ gmail.com

unAnga Usemnalngions1n5HIAaa LI NTIURENNABLLBININAINZBEEE 40 UAINISABDANIVING S9HA LT

msnusniiaunnedsedanmslafarannmsnivaeasiiah meniuseaziia (delayed cord clamping:
DCC) wazmM33atdaaaadzia (umbilical cord milking: UCM) Fumaiiaidreiinl3nesdiodaaun
uazmaAanlumsnusnaaan aglshoy ia;ﬂatﬁmﬁ'u DCC sy UCM Tumsnasummvuadichaaan
S ERRNY) m‘aﬁﬂmﬁi’mqﬂszaqﬁtﬁaLﬂ%ﬂmﬁﬂwhﬁm‘[mﬂ%m (hematocrit: Het) wazszaululasiagiu
(microbilirubin) i 48 FlaaNaIAEN 58WINAEN DCC 30 N (n=79) uazngy DCC 30 TNHisInAY
UCM (n=70) & Tsamentnadunse Seniadesivg sewneiui 1 AANAN W.A. 2565 D4 31 NUIAN W.6.
2566 EJLﬂSWSﬁLﬁNLaN(;]}’JEI propensity score matching LWLUU optimal 1:1 Toglinauny malu caliper 0.2 283
duisauuanasgIueas logit propensity score Juale 67 ¢ ToadulsilFfmuans propensity score NNGI
dﬂﬁugstﬁﬂmwaﬁhmﬁ'ﬂmmgm (absolute standadized mean difference [SMD]) <0.10 ¥&IMIIUG WAMIANEN
WU A Het 289ng3 DCC 538U UCM ganingwu DCC iantios (308as 51.27+4.99 (B 50.87+5.27;
HAENILRE 0.40 903088y, 95%Cl: -1.44 §9 2.25, p>0.05, Cohen’s dz=0.05) e lNuANANAUBE NS
U AYNNEDH ssé’uluiﬂsﬁagﬁutaﬁ'ﬂlﬁumnGiNfTu (9.36+1.94 HBUNU 9.47+1.96 NN./AD. WAAN
@AY ~0.12 NN./08.; 95%CIL: ~0.90 84 0.67, p>0.05) sanmsiavenithemsninge (Seeaz 4.5
WiguAy 1.5, p>0.05) wazmsdaslnSnmanziwmass (3a8a: 4.5 Wiaunu 6.0, p>0.05) luuanANNY
agniitdayneada a3Uldi Dec 30 Fwndisannu ucM e Het it 48 f}'ﬂmzjqniw DCC 30 3w
tenathadendntios ualiuandnnuagiisaagmeadd wazlinuenuuanduasszaulalasiasiu
A5EIMSANMILUY randomized controlled trial WRNGNLBAUS Uz ANSHALAzANNADASBYBITADNS-

FINAINEN

o o o/ = - VY = -~ -~ v
AMIFIAY: BUUFIETEAaY; IALdaAFIUdERa; NIADBR

-914 -



USsnasiinaanunilutdanuazazaulaulastiastiui 48 MMM aBaINITHIAADAYBINIINATIAATUMBUA

Y

UNi

mizladionslumsnusnifadudymassagy
fidhdny Toafienugnuszanadasas 7.25 lulssnns
mll® nmsdrsranmezamsuaslngunnsuad
Uszinalng a%adi 5 wuh Wnlneay 6 twau-s U
Sezay 25.9 fianzlafinane® mmxﬁ%’agaﬂ%mm
MsrasasrmMIauNelanlull w.a. 2562 SEOUN
Wwnlngany 6-59 WWaudanugnuasnmzladinan
Saear 24.99 msuiluaeazdasirhlrmsalasu
1@aaNINUaEay dNualiUSIMsIuanazaN
ANILBTDIAUAANIZNATIAUANMNNT MUy
dedzfan (delayed cord clamping: DCC) Jhiaai
Feintinadeadngmsn Tasmswiiumeazie
il 1 wndiuas 3 nfiaansoiiudaadingememsn
louUseana 80 waz 100 Aadaasmuaou Andlu
ﬁmmﬁmﬁu%u 40-50 Haansuaoivingd 1
Alansu Ms3ndendadeia (umbilical cord milking:
ueM) fluandswikisnmnsadinSinasdenldlng
LAeanU DCC lagdisanuinanzunsngaulumnsm
wazmsn liuanemanu® ' asdmsamnnelanuwuzih
v DCC aghatias 60 19 wmzﬁ%wmé’ﬂgauwmﬁ
LLviqaw%'gam‘%m (American College of Obstetricians
and Gynecologists: ACOG) tLuz1nN528£108) 30-60
51wl DCC uaz UCM azfhunaiinfitienl#iite
innoudaauazmamanlumsnusnasen e
msAnMUSsuiiausswig DCC (iiepehaiden
waz DCC 9uAU UCM lumsnasumviue lagmanne
#AapagIansHIAaaatallafe MsAnEIel
Yadav wazaae? 5189143 DCC 5780 UCM Ty
MINATURMUUATINNSOLANAT Hematocrit (Hct) waz
Hemoglobin (Hb) l@annniislaisniiaiaeadis
LA NAUEEAY WENISANEIYBY Prachukthum
wazanz™® wud lumsnessndaumuua il
ANNUANENIEWIN DCC waz DCC 538NU UCM

WUiEtU Krueger wazaniz’® fisnsnuiiliny
ANNuaNENTarLlumMInAsanauMBuANNEN
o1y ancdulunduengasaduinnnd 28 david
wnlduiiadiy drumsanuees Singh™ Menuh
Tifienuuandadalitadasening DCC tiNes
ataLdeniu DCC Sy UCM lumstiinen Hb uaz
Het 2asmsnasuimuamely 72 $lasndinase

Tsanenuadunse Wadeslnd Jaasims-
iasaaluilulszana we. 2563-2565 agi
Saeay 38.4, 40.7 UAT 43.3 MU FADAAGEIAU
HAMIANEYBY Liabsuetrakul uazaauz® i35z
udayamelassuurandssiugumuwiiuvthaes
Uszinalng wazwuhsasnmsinasauiinduain
Sowaz 23.2 Tull w.a. 2552 Wudesay 32.5 Tudl
W.A. 2560 lasmamssinenageieiesas 59.1 Tul
w.6. 2573 mawnliumsiisdudanadv Taawall
msniinasametasaasalaglifiniznesandiay
lasumsiadenmedzfauuuliaameasiuiu 2-3
A% nfumswiluseasiashi 6o il adwls
aon lumssiease gaunndarulvadananiiy
aeazfasinhnesgu demely so0 Jnd wia
wilugheasdai 30 3ndl mumuuztheas ACOG
6338 laUHUAMNULING enhanced recovery after
surgery (ERAS)® Taawniiuaaaziiashi 6o Jund
il Tumsniisnsanldsumseheaaauazimswiiy
seazias wumelafionad 48 Mlnasnaan
gedeFasny 23.6 aniriimsiadanmeaziauuy
GaaeaINIT0anauanIsniueInIIzlainaIeas
widaseuaz 17.77

= gdw 4 d‘ ) = '
mMsAnwiliTngUszadiaSauiiisua Het
wazszaululastagiium 48 rlunainane szning
Y 4

MSUUUFIEFLADEIN 30 IUINTINNUNISTINLEDR

<~ ‘U = =] v I-Nl a o o
Aadzia nuMsSUiuaIsd=matNn 30 INTLNe
2ENLAET INBUSELHUNNISIANIUNDUNITINADR

NINTINMINGITNGY 2569 Ui 35 AUUil 5

915



Comparison of Hematocrit and Microbilirubin Levels at 48 Hours after Cesarean Delivery in Term Infants
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Comparison of Hematocrit and Microbilirubin Levels at 48 Hours
after Cesarean Delivery in Term Infants:Delayed Cord Clamping for 30 Seconds

versus Delayed Cord Clamping for 30 Seconds Combined with Umbilical Cord Milking
Wichan Kaewkhiew, M.D., Thai Board of Obstetrics and Gynecology
Department of Obstetrics and Gynecology, Sansai Hospital, Chiang Mai, Thailand
Journal of Health Science of Thailand 2026;35(5):914-22.

Corresponding author: Wichan Kaewkhiew, Email: arbung9921@ gmail.com

Abstract: The rate of cesarean delivery in Thailand has been steadily increasing to over 40% of all births, leading
to a higher risk of neonatal anemia associated with early cord clamping. Delayed cord clamping (DCC) and
umbilical cord milking (UCM) enhance neonatal red blood cell volume and iron stores. However, evidence
on DCC combined with UCM among term infants delivered by cesarean section remains limited. The
objective of this study was to compare hematocrit (Hct) and microbilirubin levels at 48 hours after birth
between term infants undergoing DCC for 30 seconds (n=79) and DCC for 30 seconds combined with
UCM (n=70). It was conducted at Sansai Hospital, Chiang Mai, Thailand, from October 2022 to March
2023. Additional analysis used optimal 1:1 propensity score matching without replacement, with a caliper
of 0.2 standard deviations of the logit propensity score, resulting in 67 matched pairs. All propensity score
covariates achieved an absolute standardized mean difference (SMD) below 0.10 after matching. It was
found that the mean Hct was slightly higher in the DCC + UCM group than in the DCC group (51.27+4.99%
vs. 50.87+5.27%, mean difference=0.40 percentage points, 95%CI: -1.44 to 2.25, p>0.05,
Cohen’s dz = 0.05), without statistical significance. Mean microbilirubin levels were similar (9.36+1.94
vs. 9.47+1.96 mg/dL; mean difference-0.12 mg/dL, 95%CI: -0.90 to 0.67, p> 0.05). Neonatal
intensive care unit admission (4.5% vs. 1.5%, p>0.05) and phototherapy (4.5% vs. 6.0%, p<0.05) also
did not differ significantly. In conclusion, DCC for 30 seconds combined with UCM was not associated
with statistically significant differences in neonatal hematocrit or microbilirubin levels. A randomized

controlled trial is recommended to confirm the efficacy and safety of this combined intervention.

Keywords: delayed cord clamping; umbilical cord milking; cesarean delivery
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Abstract: Genetic extraction constitutes a pivotal step in biomolecular science. The utilization of reducing
agents, such as P-mercaptoethanol, dithiothreitol, tris-2-carboxyethyl phosphine hydrochloride, and
dithiobutylamine, in the extraction of genetic material from medical specimens has been shown to result
in higher purity and concentration of deoxyribonucleic acid (DNA) and ribonucleic acid (RNA). The
objective of this study is to investigate the properties and efficacy of various reducing agents that can be
utilized to enhance the process of genetic extraction. Reducing agents play a vital role in the process of
disrupting disulfide bonds within the protein structures that encapsulate nucleic acids, thereby facilitating
the efficient release of DNA and RNA. In addition, reducing agents have been shown to inhibit the activity
of enzymes responsible for the breakdown of nucleic acids. At present, reducing agents are frequently
utilized in automated nucleic acid extraction processes in conjunction with magnetic nanoparticles, thereby
yielding highly concentrated DNA and RNA. Furthermore, it has been demonstrated to exhibit reduced
extraction times. In summary, the development and application of reducing agents in the genetic material
extraction process will improve the quality and efficiency of nucleic acid extraction, genetic analysis, and

medical disease diagnosis.

Keywords: nucleic acid extraction; nucleic acid; reducing agents
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flemalaivas 208 (67.1) 78 37.50 130 62.50

filamavase 57 (18.4) 19 33.33 38 66.67
miwuﬁ%’uilé (Median 14.5, IQR 3.0)

M5z 163 (48.7) 78 47.85 85 52.15 0.002

MITNURN 172 (51.3) 54 31.40 118 68.60

e * BadAnNadia (p<0.05), a ATILVENEY Fisher’s Exact Test

M3NN 2 7ayaNNINYNUBINEIANIIIY shift work disorder

U Souaz
wmmaﬁy'qmﬁni (@ﬁﬁwmlﬂunxuaﬂsjﬁwmLﬂunz) (n=384)
Taivghane Shift Work Disorder 180 46.9
121218 Shift Work Disorder 204 53.1
wenwnafivhoudune (n=336)
Taiwghene Shift Work Disorder 132 39.3
121218 Shift Work Disorder 204 60.7
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o
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2.66; 95%CI: 1.17-6.04; p=0.019) NUIUMT NAU
BhnsEadedaldauanai 5 A9 (AOR 4.48;
95%CI: 1.94-10.35; p<0.001) MIFUFNAMI=NU
g9 (AOR 2.54; 95%CI: 1.51-4.26; p<0.001)
sauaaalumsd s

a 4
A1
NamiﬁﬂUﬁWUﬂ’NN"Zgﬂﬂ 4 shift work disorder 11

A3199 3 MINANHTARENHANNENWUSAU shift work disorder A8 bivariate analysis W multivariate analysis

(n=336)
Uade bivariate analysis multivariate analysis
crude OR (959%CI1) p-value adjusted ORT (95%CI) p-value
g ngueNgY <40 U 1.00 Ref. 1.00 Ref.
ﬂ&jumq 409 0.46 (0.27, 0.78) 0.004* 0.056 (0.31, 1.03) 0.061
LWe’ 28 1.00 Ref.
YN 0.45 (0.12,1.67) 0.233
FUMWENTE* Taa 1.00 Ref.
FUSH/BINY / Ve 0.57 (0.30, 1.08) 0.083
msiilsadsedar  lad 1.00 Ref.
B 0.64 (0.39, 1.05) 0.076
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ﬁuﬂiﬁh/uwﬂ% 1.57 (1.01, 2.44) 0.009*
M3 lBenBIeMsUBUBAU
Tadl4 1.00 Ref. 1.00 Ref.
1% 1.88 (1.01, 3.51) 0.033* 2.01 (0.97, 4.17) 0.060
LRUNNTITINNY waﬁﬂaﬂiu 1.00 Ref. 1.00 Ref.
nugthauan 1.00 —  (omitted)
wa@'ﬂaﬂ‘inqm 0.91 (0.54, 1.56) 0.742
muqﬂ'ﬁmqqmﬁu 0.34 (0.12, 0.93) 0.035* 0.20 (0.07, 0.58)  0.003*
DURBIRNIAR 0.17 (0.07, 0.42) <0.001*
Snunsinmasdaiou
<5 NEADLADU 1.00 Ref. 1.00 Ref.
>5 NEABLADY 3.72 (2.05, 6.75) <0.001* 3.66 (1.89, 7.07) <0.001*
Snnumsnaudnndimandaiiau
0 afidadau 1.00 Ref. 1.00 Ref.
1-5 ﬂ%wimﬁau 3.14 (1.54, 6.40) 0.002* 2.66 (1.17,6.04) 0.019*
>5 ﬂ%wimﬁau 6.08 (2.95, 12.53) <0.001* 4.48 (1.94,10.35) <0.001*
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ANNEANEUNITDIEELINMINYURBUNEAUANEN
0 IPD Nidasguacthedaiiianasn 24 Flualy
ANHULYIMITNNIUL 9] AFDALI WIBDIANAIN
BAGNANINNUFUAING (healthy worker effect) &
91::: 1 ) v k4 v
gnuaaamwnungly ER lailaanadeaanliuan
P =) ﬂld' v @ “L‘Vd ] & (24)
waatiNeaynusumladuy

A4
=

9!::'4:4 o =< d’ ' =y 4:: '
HANIINU HVNNIUIUNSANIRIAADLABDUNNINND
L

5 NL FNWUBNU shift work disorder ENTALAN (AOR
3.66; 95%CI: 1.89-7.07; p<0.001) FedaAAIDI
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Abstract: Shift work causes desynchronization between the body’s internal systems and the biological clock,

Keywords: shift work disorder, nurse, shift work
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potentially leading to Shift Work Disorder. This study aimed to investigate the prevalence and factors
associated with Shift Work Disorder among registered nurses in King Chulalongkorn Memorial Hospital.
This cross—sectional descriptive study involved 384 registered nurses selected via stratified cluster ran-
dom sampling. Data was collected using questionnaires consisting of personal data, the NASA Task Load
Index (NASA-TLX), and the Shift Work Disorder Index (SWDI). Data was analyzed using descriptive
statistics and multiple logistic regression. The results revealed a prevalence of shift work disorder of
60.7% among shift-working nurses, representing 53.1% of all participants enrolled in this study. Factors
significantly associated with Shift Work Disorder included having an average of more than 5 night shifts
per month (AOR=3.66; 95%CI: 1.89-7.07; p<0.001), having an average of 1 to 5 quick returns per
month (AOR=2.66; 95%CI: 1.17-6.04; p=0.019), having an average of more than 5 quick returns
per month (AOR=4.48; 95%CI: 1.94-10.35; p<0.001), and high perceived workload (AOR=2.54;
95%CI: 1.51-4.26; p<0.001). Conversely, working in the emergency department was identified as
a protective factor compared to Inpatient Departments (AOR=0.20; 95%CI: 0.07-0.58; p=0.003).
These findings indicate a high magnitude of Shift Work Disorder among nurses within the organization.
Work-related factors, particularly night shift frequency, quick returns and high workload, are significant
modifiable risk factors. The organization should consider implementing policies addressing these factors

to promote nurses’ well-being.
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Abstract Nurses are healthcare workers with important roles in providing support and solving health problems.
Professional skills of the primary medical care practicum for nursing students are necessary for development.
Therefore, the nursing program focuses on developing graduates with the knowledge and professional skills of
nursing. This study aimed to develop a model of a professional skills evaluation form for nursing students and
examine its reliability and validity. Data were collected in two phases. In Step 1, qualitative data were collect-
ed through interviews with nurse preceptors, students, and instructors. In Step 2, the quantitative phase, a
reliability test was conducted on 184 questionnaires after improving the form. Finally, the reliability and va-
lidity of the questionnaire were selected by nurse preceptors. The content validity index was 0.67-1.00.
Exploratory Factor Analysis: EFA was conducted with Varimax rotation. The exploratory factor analysis re-
vealed that the evaluation form consisted of 2 factors and 11 items. Kaiser-Meyer-Olkin (KMO) was 0.864.
The cumulative variance contribution rate was 56.43%. The Cronbach’s o coefficient for the total question-
naire was 0.75. Two factors were (1) Holistic medical practice skills, which assess comprehensive care across
physical, mental, social, and spiritual dimensions, as well as leadership and teamwork, and (2) Primary
medical care skills, which measure competency in history taking, physical examination, initial diagnosis and

treatment, counseling, and practicing under legal and professional ethics with cultural sensitivity.

Keywords: nursing evaluation form; professional skill; nursing students
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Introduction

The global nursing and midwifery workforce com-
prises approximately 27 million personnel and
represents more than 50% of the current shortage of
health workers, with the greatest needs in Southeast
Asia. The World Health Organization estimates that
an additional 9 million nurses and midwives will be
required by 2030 to achieve universal health coverage.
) In Thailand, healthcare disparities remain a critical
challenge. Despite national efforts to decentralize
services, the distribution of health resources continues
to be concentrated in urban centers. Recent data
indicate that the ratio of healthcare providers to the
population in rural areas, particularly in the North-
eastern and Northern regions, remains significantly
higher than in Bangkok, reflecting an ongoing
imbalance in medical personnel and hospital bed
availability.(z) Nurses play a critical role as frontline
healthcare providers in delivering support and
addressing health problems, with staffing levels
directly influencing quality of care, patient outcomes,
and cost containment.”” Therefore, the development
of nursing students’ professional skills is essential.
These skills include the integration of nursing know-
ledge and practice, communication, teamwork, ethical
practice, cultural competence, and the ability to
provide holistic care for individuals, families, and
communities. As primary medical care represents the
first point of contact within the health system and
encompasses a broad range of community-based
services, nursing students must be adequately prepared
with professional competencies to effectively respond
to healthcare needs in real-world settings.(4)

In general, students complete theoretical course-

work in primary medical care before undertaking the

primary medical care practicum. The primary medical
care practicum subject is designed to prepare nursing
students for real-world practice through several key
components, including scenario-based learning to
assess students’ readiness, clinical training in secondary
care settings under the supervision of nurse preceptors,
and continuous guidance from instructors on academic
knowledge, interdisciplinary teamwork, and profes-
sional adaptation."” In this context, fourth-year nursing
students are expected to demonstrate professional
competencies that align with the Thailand Nursing and
Midwifery Council’s standards. These include clinical
proficiency in primary medical care, holistic commu-
nication, and multidisciplinary teamwork essential for
patient-centered care. Such competencies are consis-
tent with the Primary Health Care System Act B.E.
2019, which emphasizes equitable access to quality
care, community-based participation, and the
integration of appropriate technology within the
primary care network.®® Therefore, a valid and
reliable professional skills assessment tool is necessary
to ensure that nursing students achieve the required
competencies and are adequately prepared for clinical
practice.(4'6) Such an evaluation tool plays a crucial
role in guiding learning, standardizing assessment, and
supporting the development of professional skills in
alignment with the goals of nursing education and the
principles of “Health for AlI”.®

The assessment of nursing performance plays a
crucial role in ensuring high-quality care, and
effective competency-based evaluation systems should
provide continuous feedback to support learning and
improvement.m In clinical settings, nursing student
assessment typically includes knowledge, clinical

skills, professional skills, critical thinking, and self-
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efficacy, reflecting the complexity of professional
practice.(s’g) At the same time, nursing education aims
to develop graduates with competencies in knowledge,
ethics, leadership, teamwork, cultural competence, and
lifelong learning in alignment with professional
standards.*'® However, despite the existence of
various evaluation tools for primary medical care
practicum, recent evidence suggests significant
variations in dimensions, criteria, and scoring systems.
These inconsistencies often lead to challenges in
standardized competency assessment, and many ex-—
isting tools remain limited in their ability to compre-
hensively evaluate integrated professional performance
within the complexity of real-world clinical settings.m'ls)
This highlights a significant gap in standardized and
holistic assessment approaches, particularly in
integrating knowledge with clinical performance. In
the context of a primary medical care practicum, where
students are trained in secondary healthcare settings
under supervision, the need for a valid, reliable, and
comprehensive evaluation tool becomes essential to
accurately assess performance and ensure that students
meet expected professional standards.

Cognitive skills refer to students’ ability to apply
knowledge and critical thinking in solving health
problems in accordance with the needs of patients and
communities, while professional skills include holistic
nursing practice, health education and counseling,
compassionate care, cultural competence, and effective
teamwork within multidisciplinary settings. Existing
evaluation tools for primary medical care practicum,
such as cognitive and professional skills assessment
forms, have been developed to measure these compe-
tencies; however, they are often used separately,

resulting in fragmented assessment processes that may

not fully reflect integrated professional performance
in real clinical contexts. In addition, many existing
tools lack systematic development and comprehensive
psychometric evaluation, leading to concerns regarding
their validity, reliability, and practical applicability in
clinical education settings. Furthermore, the use of
multiple evaluation forms may increase the burden on
evaluators, such as physicians and nurse preceptors,
and lead to inconsistencies in assessment outcomes.
Most of the professional skill assessments in several
nursing faculty were included in many evaluation
forms, including Cognitive Skills for Primary Medical
Care Evaluation Form (CSPMCEF) and Professional
Skills for Primary Medical Care Evaluation Form
(PSPMCEEF).

Therefore, there is a need to develop a concise,
standardized, and psychometrically sound evaluation
tool that integrates both cognitive and professional
skills. Such a tool would facilitate more accurate,
practical, and consistent assessment aligned with
students’ competencies and real-world practice.
Accordingly, this study aimed to develop and validate
a professional skills evaluation form for the primary
medical care practicum for nursing students, in
accordance with the Nursing Council’s standard
criteria, to support effective and quality assessment in

nursing education.

Methods
Research design
This research study utilized mixed-method research
(exploratory sequential design). The research method
was divided into 2 steps. In step 1: qualitative phase,
focused on collecting important information to be used

to create an assessment. The qualitative study aimed
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to identify the evaluation items of professional skills
for nursing students in primary medical care. In step 2:
quantitative phase involved the evaluation form de-
veloped from qualitative research to check the
quality and evaluate structural correctness.

Data Collection

Step 1: Qualitative Phase

In this stage, in—depth interviews were conducted
with 7 nurse preceptors. The inclusion criteria required
them to be currently working at a community hospital
in Phra Nakhon Si Ayutthaya Province with at least 5
years of professional experience. Additionally, nine
instructors and 10 graduate students who had direct
experience with the CSPMCEF and PSPMCEF were
included. The exclusion criteria involved individuals
who were unable to participate throughout the entire
interview process or those with health limitations during
the study period. Before data collection, written
informed consent was obtained from all participants,
ensuring they were fully informed of the study’s
objectives and their right to withdraw at any stage.
The interview questions focused on the appropriateness
of each assessment item and suggestions for improve-
ment. All gathered data were subsequently used to
refine the instruments and develop scoring rubrics.

The concept of professional skills for primary

medical care evaluation was determined through a
literature review."* The professional skills of students
was designed based on the concept definition of
nursing professional standards according to the
Thailand Nursing and Midwifery Council, six dimen-
sions were determined as follows: (1) holistic nursing
practice to considering humanitarian principles and

adhere to service recipient, (2) use the nursing process

as a tool to provide nursing care to service recipients,
(83) use nursing practice guidelines empirical evidence
and research knowledge to apply in nursing practice
correctly and appropriately both at the individual,
family, and community levels, (4) use empirical data
to plan for solving health problems for clients
individually, (5) involve service recipients and their
families in decision-making and determining care plan,
and (6) coordination between the nursing team and
multidisciplinary team.”"* To ensure the accuracy of
the instruments, the CSPMCEF and PSPMCEF were
translated by language specialists, followed by a review
for conceptual equivalence.

The initial evaluation form was developed using a
qualitative approach, incorporating in-depth interviews
and focus groups with instructors (n=9), graduate
students (n=10), and expert nurses (n=7). Data were
analyzed using inductive thematic analysis to refine
the items, with a focus on practicality and behavioral
observability. In addition, qualitative content analysis
was employed to categorize and interpret the data
systematically. The guiding question was: “Are the
items in the original CSPMCEF (10 items) and
PSPMCEF (10 items) instruments appropriate for
assessing the intended variables?” Redundant items
related to relationship-building and health assessment
were consolidated into the domain of Holistic Medical
Practice Skills, while cultural aspects were refined into
the domains of Individualism and Cultural Differences
to better reflect transcultural nursing concepts. This
process resulted in a more concise and practical
instrument. Codes were generated and grouped into
themes to ensure the content validity of the evaluation

items.

946

Journal of Health Science of Thailand 2026 Vol. 35 No. 5



mManaLazaNIdautuulss i nEeMNININUHUG NI nINEN U AU UEIMIUEN AN INEIUNS

Step 2: Quantitative Phase

After the results of the qualitative research, the
researchers revised the assessment for each item to
improve it in accordance with the objectives of the
course and the standards of the Nursing Council. Two
original evaluation forms were revised from 20 items
to 11 minor items (7 dimensions) and from 5 minor
items (appropriate questions) to 1 minor item
(appropriate questions). As for the 6 minor items that
are revised, the scoring rubrics have been added to
each item of the evaluation form. The 4-point Likert
scoring system is as follows: “Very good = 4 / Good
= 3 / Fair = 2 /Need to improve = 1”. The score
ranged from 15 to 60, and the higher the score, the
better the professional skills for primary medical care
in nursing students’ ability.

Data analysis

SPSS version 20.0 was used for data processing
and statistical analysis. In the main statistical analysis,
factor analysis was set at p<0.05.

The validity and reliability tests: Content validity
was assessed because the instrument’s purpose is to
evaluate the coverage of its contents. Expert validity
was used to reflect content validity, represented by the
item-objective congruence index: IOC. Improved
instruments with research backgrounds, objectives,
operational definitions, as well as content analysis and
behavior assessment tables, were given to three experts
to consider. (2 Academic Experts; doctoral degree in
Nursing Science, specializing in Community Health
Nursing, and have a minimum of 5 years of experience
in teaching and research. 1 Clinical Expert; registered
nurse acting as a nurse preceptor in a community
setting with at least 5 years of experience in clinical

teaching and student evaluation.

Cronbach’s o coefficient (o) for rating scales was
used to assess the internal consistency reliability. In
this study, nurse preceptors used the developed tool
to evaluate the professional skills of nursing students
under their supervision during clinical practice. There-
fore, the data used for reliability analysis (Cronbach’s
alpha) were derived from the preceptors’ assessments,
not from students’ self-evaluations. We conducted a
second questionnaire survey among nursing students.

Construct validity: construct validity was examined
using exploratory factor analysis (EFA) with the
principal component analysis (PCA) method. The
analysis was performed as follows: (1) the Bartlett’s
test of Sphericity and the Kaiser-Meyer-Olkin (KMO)
Measure of Sampling Adequacy were used to verify
the factorability of the data, with a KMO value ap-
proaching 1.0 being ideal; (2) factors were extracted
based on Kaiser’s criterion (Eigenvalue >1.0), which
was selected to ensure that each retained factor explains
more variance than a single individual variable; (3)
variables were considered for exclusion if they had
factor loadings less than 0.40 or exhibited cross—load-
ing (loading significantly on more than one factor),
as these indicators do not contribute to a clear and
distinct factor structure; and (4) orthogonal rotation
was applied using the Varimax method to maximize
the variance of loadings and enhance the interpretability
of the factors. The statistical methods of this study
were reviewed by a biostatistician.

Ethical consideration

This study was approved by the Research Ethics
Committee (SWUEC/E-118/2563E). Approval was
dated on 15th June 2020. All samples agreed to
provide data. Researchers explained the research

objectives and documents to the research participants.
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The samples voluntarily signed a consent form for
participation in the study and were advised that they

could stop answering the questionnaires at any time.

Results

In accordance with the hypothesis that the devel-
oped professional skills evaluation form for nursing
students would exhibit acceptable reliability and va-
lidity, the results of the study are presented as follows:

Step 1: Qualitative Phase

Following the qualitative research process and
findings described in the Methodology and Data Col-
lection sections, the questions and scoring criteria for
the Professional Skills Evaluation Form in Primary
Medical Practice were finalized. Subsequently, the
study proceeded to the quantitative data analysis phase
for further validation.

The summary of these qualitative findings, includ-
ing the level of agreement across participant groups,
is presented in Table 1.

Two original evaluation forms were improved from
20 items to 11 minor items (7 dimensions). As for
the items that are acceptable but need to be revised,
11 minor items were added, and the scoring rubrics

have been added to each item of the evaluation form.

Table 1 Summary of qualitative results for item development

Additional suggestions were obtained as shown in
Table 2.

Step 1: Quantitative Phase

The samples were selected using a specific meth-
od by nurse preceptors from 8 hospitals that assessed
students (28-29 nursing students/hospital) by using
the Professional Skills Evaluation Form in primary
care practice. A total of 228 questionnaires were sent
out, and 184 were received, with an effective recov-
ery rate of 80.70%. A total of 184 completed ques-
tionnaires were obtained from nurse preceptors in both
the Outpatient Department (OPD) and Emergency
Room (ER), which was approximately 10 times
greater than the number of variables (11 variables).
The nurse preceptors’ age ranges from 25 to 51 years
old. All participants were male. Nurses’ experience
years ranged from 5 to 20 years. The education lev-
el was college or above 100%.

Validity test

Content validity for the item-objective congruence
index (IOC) was in the range of 0.67 — 1. For con-
struct validity, an Exploratory Factor Analysis (EFA),
and Kaiser-Meyer-Olkin: KMO value of 11 items in
the professional skills evaluation form was 0.864. The

Bartlett spherical test statistic was 857.119 (df=55),

New item Name Original source items

Key codes/themes  Agreement (%)  Action taken

1. Holistic Medical Practice Skills CSPMCEF Item redundancy; need for 100% Merged 3 original
(Ttems 1, 10) integration; easier to use items into 1
& PSPMCEF if combined. comprehensive
(Item 1) item.

2. Consideration of Individualism PSPMCEF Behavioral observability; 100% Refined item name

and/or cultural differences (Item 4)

application.

Transcultural nursing

for clarity and

clinical relevance
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Table 2 Details of the questions and scoring criteria for the professional skills assessment form in primary medical practice

Dimension

Items

Scoring rubrics

1. Holistic medical 1.1 Providing the

practice skills

primary medical
care for service

users

2. Primary medical 2.1 Holistically and

care skills

3. Knowledge
transfer and
consultancy

skills

4. Empathy

correctly asking

patients’ records

2.2 Systematically

checking up
patients according
to the procedures
and correctly
interpreting the
checkup and/or

laboratory results

2.3 Diagnosing

3.1

4.1

diseases and
appropriately
providing the
primary medical
cares

Directly providing
suggestions about
problems and
requirements for
service users
and/or relatives
Providing the
medical cares for
service users with

empathy

w

. Holistically taking care of service users in terms of physical, mental, social, and

spiritual aspects

. Appropriately taking care of the family members of service users in various situations

. Providing enough information for service users and their family members to make

health decisions according to the guidelines for promoting health

. Respecting the thoughts and decisions of service users, who are the centers for

services

. Introducing him/herself and identifying the conditions of the student and service

users/relatives/caretakers

. Explaining the objectives and asking for information about the illness of the service

user

. Asking open-ended questions, providing opportunities for service users/relatives/

caretakers, as well as explaining the medical records of service users

. Holistically and correctly integrating and applying the knowledge into the OLD

CART assessment

. Explaining the information, asking for permission to check up on patients, preparing

equipment for checkups, and appropriately adjusting postures and environments

. Correctly checking up on patients according to conditions and disorders

. Summarizing and explaining checkup results for service users as well as providing

opportunities for them to ask questions

. Correctly and completely interpreting checkups and/or laboratory results

. Analyzing the causes and completely diagnosing diseases
. Explaining the supporting and opposing information about diseases

. Providing primary medical care according to professional standards and nursing

plans

. Providing primary medical care by allowing service users and/or family members/

caretakers to make decisions

. Completely, clearly, and concisely explaining medical information that is easy to

understand without using overly technical words

. Providing suggestions for solving health problems and improving health behaviors
. Providing opportunities for service users and/or relatives to ask questions

. Evaluating service users about the knowledge and understanding of self-care as well

as summarizing contents

. Providing care with empathy, respect, and humanity

. Communicating with polite words appropriate for situations and respecting service

users

. Carefully listening to service users’ problems, making eye contact with them, and

understanding their conditions

. Actively providing services, cheering up service users, protecting them, and

maximizing benefits for them
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Table 2 Details of the questions and scoring criteria for the professional skills assessment form in primary medical practice

. Consideration of 6.1

individualism

and/or cultural

Providing the
primary medical

care for service

(cont.)
Dimension Items Scoring rubrics
. Compliance 5.1 Considering 1. Equally treating service users

with laws and human rights, 2. Providing actual and enough information about sickness and cares

service users’ service users’ 3. Actively providing the services for service users with good will

rights rights and 4. Helping service users according to professional standards by considering patients’
professional rights and urgent needs
ethics

. Equally providing care by considering ethnic, religious, and cultural differences

. Communicating with service users with cultural differences to evaluate their

symptoms and to make them understand the symptoms

. Having good relations and respect for decisions relevant to service users’ ethnicities,

Appropriately solving problems about different ethnicities, religions, and cultures

differences users by 3
considering religions, and cultures
cultural 4.
differences

7. Leadership and/ 7.1 Showing
or teamwork with leadership and
colleagues in

different fields

managing the

AW N -

primary medical
cares

7.2 Having problem
solving skills
according to
situations

7.3 Behaving
appropriately and

having teamwork

B N - s W M

. Having self-confidence and roles appropriate for situations
. Having leadership and providing appropriate suggestions for team members
. Respecting the decisions and opinions of colleagues in different fields

. Controlling his/her emotions appropriately

. Observing and evaluating situations

. Prioritizing problems in order to solve problems appropriately

. Solving problems reasonably, quickly, and appropriately

. Having systematic thinking processes for solving common as well as urgent problems
. Wearing clothes according to the regulations of the institute and organizations

. Respecting others, behaving appropriately, and exhibiting good characteristics

. Communicating and coordinating with colleagues appropriately

. Accepting changes and adapting him/herself to colleagues

p<0.001). The results indicate that the correlation
matrix was significantly different from 0 at 0.001,
suitable for factor analysis. Therefore, EFA analysis
can be continued.

Application of the principal component analysis,
the maximum variance orthogonal (Varimax) rotation,
and the final draw two common factors according to
the corresponding content of each factor, named

holistic medical practice skills (3 items), Primary

medical care skills (8 items), consisting of 11 items.
The cumulative variance contribution rate was 56.4 3%,
and the items on the corresponding factor of load were
all above 0.4. An assessment of two factors and 11
items was finally formed, as shown in Table 3.

Reliability test

The reliability of the assessment form was tested
with 30 nursing students. The internal consistency,

measured by Cronbach’s alpha coefficient, was 0.75
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Table 3 Results of reliability and structural analyses

Factor number Item N Factor loading
Factor 1 2.1, 2.2, 2.3, 3.1, 4.1, 5.1, 6.1, 5.2 8 0.791 - 0.544
Factor 2 1.1, 7.1,7.3 3

0.914 - 0.503

for the overall scale. Specifically, the alpha coefficients
for the Holistic Medical Practice Skills and Primary
Medical Care Skills sub-scales were 0.76 and 0.74,
respectively, indicating acceptable internal consistency
for all categories.

The scoring weight for each item was determined
based on the consensus from the qualitative phase.
Items with higher weights (e.g., scoring weight of 2)
were identified by experts and preceptors as critical

core competencies or complex skills essential for pa-

tient safety and clinical decision-making. For instance,
‘Holistic medical practice skills’ received a higher
weight because it integrates multiple clinical dimen-
sions into a single behavioral indicator, reflecting the
professional standards of the Nursing and Midwifery
Council. To measure the Professional Skills for the
Primary Medical Care Evaluation Form, the research-
ers designed a format according to the 4-point Likert
scoring system as follows: “Excellent = 4/Good = 3/

Fair = 2/Failure = 1”. The score ranged from 15 to

Table 4 Professional skills for the primary medical care assessment form

Item Score weight |Excellent Good Fair  Failure
@ & @ O

1. Holistic Medical Practice Skills
1.1 Providing the primary medical care for service users 2
1.2 Showing leadership and managing the primary medical cares 1
1.3 Behaving appropriately and having teamwork 1
2. Primary Medical Care Skills
2.1 Holistically and correctly asking patients’ records 2
2.2 Systematically checking up patients according to the procedures and 2

correctly interpreting the checkup and/or laboratory results
2.3 Diagnosing diseases and appropriately providing the primary medical cares 2
2.4 Directly providing suggestions about problems and requirements for

service users and/or relatives
2.5 Providing the medical cares for service users with empathy 1
2.6 Considering human rights, service users’ rights and professional ethics 1
2.7 Providing the primary medical cares for service users by considering 1
2.8 Having problem solving skills according to situations 1

Total score ... 60...... Score...ueveinnnnes
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60, and the higher the score, the better the profes-
sional skills for primary medical care in nursing
students’ ability. This form is as shown in Table 4.
The empirical evidence validates the hypothesis
that the newly developed evaluation form meets the
standards for reliability and validity. These results
underscore the instrument’s readiness for implemen-
tation, the implications of which will be further

addressed in the discussion section.

Discussion

The validity and reliability of the evaluation form

For this study, an evaluation form was created on
the professional skills of the primary medical care
practicum for nursing students. It was improved from
20 items to 11 minor items (7 dimensions). The
variables of the components were appropriate for
evaluating professional skills such as holistic medical
practice skills, primary medical care skills, and
leadership and/or teamwork with colleagues in
different fields. Structural validity reflects the degree
of conformity between the faculty of Nursing and the
Thailand Nursing and Midwifery Council. Before EFA
is analyzed, the assumptions of EFA are tested. KMO
and Bartlett’s test of sphericity yielded a value of
857.119 with a significance level of p<0.01 (less
than 0.01), indicating that the correlation matrix was
significantly different from zero. Kaiser-Meyer- Olkin
measure of sampling adequacy (KMO) was 0.864.
These indicate that the model was appropriate 86.4%
(excellence level). Therefore, EFA analysis can be
continued. When the exploratory factor analysis was
used to evaluate the questionnaire structure validity,
the load value of each item on its attribution factor

was required to be > 0.4, and the cumulative variance

contribution rate of the extracted common factors was
recommended to be >60% for an ideal structure.
However, in behavioral sciences, a cumulative variance
of 50-60% is often regarded as satisfactory.(15) In
this study, two common factors were extracted by
exploratory factor analysis. The load values of each
factor were >0.4. The cumulative variance contribution
rate was 56.4 3%, which displays that the assessment
has good structural validity. The extraction of two
factors in this study is consistent with recent instrument
development in nursing education, which emphasizes
the integration of clinical competence and holistic care.
For instance, studies developing nursing competency
scales often report cumulative variance between 50%
and 609%, which is considered acceptable in social
science and behavioral research to maintain a balance
between parsimony and explanatory power."'®'”
However, some previous studies on nursing com-
petency evaluation reported different factor structures.
While this study identified a streamlined two-factor
structure, Wu et al. found that clinical competency
often involves more complex dimensions, particularly
in the areas of cognitive and technical decision-
making. This suggests that while concise tools are
practical, more expanded frameworks may be needed
for specialized clinical settings."® Furthermore, while
this study achieved a two-factor model, Kavurmaci et
al. found that using a larger number of items (over 20
items) provided higher internal consistency in specific
clinical settings, suggesting that a more concise tool
might overlook subtle behavioral indicators in
specialized primary care."?

The practical and scientific aspects of the
evaluation form

This form is important and used for primary
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medical care in order to meet the objectives of the
program, focusing on developing high-quality students
who meet learning standards in the aspects specified
by the Nursing and Midwifery Council. The program
has to include activities such as history taking, check-
ups for patients, diagnosing diseases, providing
medical care, and giving health recommendations.
Regarding the development of students’ skills consis-
tent with the classroom management indicators in the
21" century, the learning management system (LMS),
various learning sources, information technologies,
and communication for learning purposes, skills
promoting self-learning, team learning, and commu-
nication skills are encompassed.(zo)

21" Century skills include the 12 abilities that
today’s students need to succeed in their careers. Each
21" Century skill is broken into one of three cate-
gories: (1) learning skills, (2) literacy skills, and (3)
life skills. Altogether, these categories cover the
21st-century skills that contribute to a student’s future
career. ®" Few studies have evaluated the components
of the professional skills evaluation form, although
there are studies of nursing students about other
developments such as Clinical skill,(zz) Morality,
Ethics, and Nursing Law Competency 29 Morality
and Ethics from the study of Brodowicz-Krdl et al,
% the moral and ethical behaviors of nursing students
found that the results of the model could apply the
moral hospital concept for developing moral and
ethical behaviors among nursing students. This
evaluation form on professional skills of primary
medical care practicum for nursing students was
consistent with the focus on respondents’ opinions
concerning the development of knowledge and

professional skills. ®> Morality is a part of the life and

career skills of learning management in the 21"
century. It is consistent with the research that the
Professional Skills Evaluation Form in Primary Care
Practices was developed in this research. Some
variables include the knowledge of learning manage-
ment in the 21" century, such as Health Literacy,
productivity, accountability, and responsibility. At
present, teaching nursing students emphasizes the
development of teaching and learning management
styles by integrating electronic media. This is
considered a very interesting topic in 21" century
learning management. These components must focus
on the nursing student’s development of knowledge
for learning management in the 21" century.

In other research, professional skills and other
relevant assessments have been published, such as the
contributions of nursing students during their clinical

. . . 26
practice in primary care , *®

similar to the development
among students in other fields, such as dental students.
" 1n addition to the professional development needs
of nurse managers, recent findings by Gunawan et al.,
highlight that management and leadership skills remain
essential competencies for ensuring the quality of
nursing practice. Their study emphasizes that gaining
a professional voice and garnering support are critical
for nurses to navigate complex healthcare environ-
ments, aligning with the core components identified
in this research.®® This study is consistent with the
study of Raimaturapong and Oumtanee, developing
head nurses’ competency assessment scale found the
head nurses’ competency scale was composed of five
dimensions covering the following 24 competency
items including 7 leadership competency items, 6
management competency items, 2 information tech-

nology competency items, 4 care quality development
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items, and 5 morality and ethics competency items.”

The findings of this study revealed that the two
identified factors, Holistic Medical Practice Skills and
Primary Medical Care Skills, are fundamental to
nursing competency. This is consistent with the study
of Kaphle et al., which emphasized that clinical
evaluation tools must integrate both technical nursing
procedures and holistic communication to reflect true
student performance.m) In the Thai context, our
findings also correlate with the work of Prasertsong
and Panasiri, who found that developing a structured
evaluation form for nursing students in community
settings significantly enhances the objectivity of
preceptor ratings and supports the achievement of 21"
century learning outcomes.*"

In summary, the professional skills evaluation
form developed in this study serves as a high-quality,
evidence-based instrument that aligns with both the
21" century learning framework and the professional
standards of the Nursing and Midwifery Council. Its
demonstrated reliability and validity ensure that it is a
dependable tool for enhancing the objectivity of
clinical assessments and supporting the professional
development of nursing students in primary medical
care settings.

Conclusions

From this study we found that the set of variables
can be analyzed in two components. The revised
evaluation forms achieved nurse production standards
as required for primary care practice. However, all
nursing training institutions could use this evaluation
form for professional skill assessment, which should
be continually developed to assess the results of the
measurement. There is a need for further research to

develop other evaluation tools with a reasonable lev-

el of validity and reliability, and it must be tested
before being applied to the nursing curriculum.

Limitation

1. The quantitative data were collected from nurse
preceptors within a specific geographical area (Phra
Nakhon Si Ayutthaya Province). Therefore, the
findings and the applicability of the evaluation form
may not fully represent the diverse clinical contexts
or administrative structures of community hospitals in
other regions of Thailand.

2. The sample size of 184 participants met the
minimum requirement for statistical analysis (10 times
the number of variables), a larger and more diverse
sample would further enhance the stability and
generalizability of the factor structure identified through
Exploratory Factor Analysis.

3. Additionally, the cumulative variance contri—
bution rate of the identified two-factor model was
56.43%, which is slightly below the 60% threshold
often preferred in stringent factor analysis standards.
This indicates that there may be other latent factors or
specific clinical skills not yet captured by the current
11-item instrument.

Despite these limitations, this study provides a
validated and standardized tool that aligns with the
Thailand Nursing and Midwifery Council’s standards,
serving as a significant starting point for improving
nursing education assessments.

Recommendations

Nursing educational institutions should adopt this
validated evaluation form as a standardized tool for
primary medical care practicum to ensure consistent
and objective assessment of students’ professional
skills. Further research should employ confirmatory

factor analysis (CFA) to verify the stability of the
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identified two-factor structure and ensure the long-

term robustness of the evaluation form.
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Abstract: Organophosphate and carbamate pesticides are widely used in Thailand’s agricultural sector, posing
significant both acute and chronic health risks to workers through inhibition of cholinesterase enzymes.
Current medical surveillance in Thailand relies on the “cholinesterase test paper”, a qualitative method
with limitations in accuracy that is not fully suitable for a roburst occupational health contexts. This study
aims to review the toxicokinetics and toxicodynamics of these pesticide groups, as well as to examine
literature on medical surveillance guidelines from four international organizations: the Office of Environ-
mental Health Hazard Assessment (OEHHA, USA), the Health and Safety Executive (HSE, UK), Safe
Work Australia, and the Department of Occupational Safety and Health (DOSH, Malaysia), in order to
propose an appropriate guideline for Thailand. The literature review revealed all organizations recommend
measuring blood cholinesterase activity (both acetylcholinesterase and butyrylcholinesterase) to establish
a pre-placement baseline prior to exposure and to conduct regular follow-up testing. Clear occupational
health action thresholds are specified when enzyme activity decreases to a defined level (e.g., a reduction
to 80% of the baseline value), as well as criteria for return-to-work assessment. In summary, the authors
propose a medical surveillance framework for Thai workers, adapted from international best practices and
aligned with Thai legislation. This framework encompasses defined procedures for pre-placement health
examinations, periodic health monitoring during employment, intervention measures upon detecting ab-

normalities, and return-to—-work evaluations.

Keywords: medical surveillance; organophosphates; carbamates
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