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Comparison of Home-based William’s Exercises and Abdominal Training on
Pain and Functional Disability among Thai Farmers with
Chronic Non-Specific Low Back Pain

Dhissanuvach Chaikhot*, Hathaichanok Makphin*, Waleewan Charoenkitkankha*

Abstract

Low back pain (LBP) is a significant global health concern, particularly among
agricultural workers, who face increased risk due to the physically strenuous nature of their
occupations. The COVID-19 pandemic further compounded this issue, limiting access to
traditional healthcare services and highlighting the need for effective, home-based therapeutic
options. This study aimed to assess the effectiveness of supervised, home-based William’s
flexion exercises (WFE) and progressive abdominal training (PAT) in improving pain, functional
disability, core stability, lumbar range of motion (ROM), and exercise satisfaction among Thai
farmers with chronic non-specific LBP. Forty-five participants (mean age 35.0 + 3.2 years), with
an average of 9.4 + 4.0 years of agricultural work experience and a history of LBP for 8.6 + 3.6
months, were randomly assigned to either the WFE, PAT, or a control group, with 15 each. The
control group received informational pamphlets on LBP. The WFE group engaged in 8 flexion
exercises with 10 repetitions per set, 3 sets daily, while the PAT group completed a 5-step
progressive curl-up training, performing 11 sets at their 50-90% of maximum capacity.
Supervised exercise sessions were conducted 3 times weekly for 4 weeks. The Kruskal-Wallis
test was employed to evaluate differences among the three groups. Results showed significant
pain reduction in both exercise groups compared to the control (WFE: mean reduction =
38.11%, 95% CI [30.5%, 45.7%]; PAT: mean reduction = 51.56%, 95% Cl [42.3%, 60.8%], p<0.01).
The PAT group demonstrated superior pain reduction compared to the WFE group (mean
difference: 13.45%, 95% Cl [6.5%, 20.4%)], p<0.01). However, no significant differences were
observed in functional disability, core stability, lumbar ROM, and exercise satisfaction between
the two groups (p>0.05). However, no significant differences were observed between the two
groups in terms of functional disability, core stability, lumbar ROM, and exercise satisfaction.
These findings indicate that while both home-based exercises were effective in reducing pain,
PAT may provide additional pain relief. However, neither intervention showed superior effects
on functional outcomes, suggesting that both are viable home-based options for managing

LBP, particularly within the post-COVID and "new normal" paradigm.

Keywords : William exercises, Curl-up exercises, Low back pain, Home-based exercises

* Instructor, College of Health Science, Christian University of Thailand
Corresponding author, email: dhissanuvachc@christian.ac.th, Tel 089-1848522
Received : July 10, 2024; Revised : January 20, 2025; Accepted : December 27, 2024
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Background and research rationale

Low back pain (LBP) is a widespread health issue affecting working-age adults
globally, with prevalence rates ranging from 50% to 80% across their lifespan (Fatoye et al,,
2019). In Thailand, where agricultural labor is prominent and involves physically demanding
tasks, LBP has emerged as a predominant concern, constituting 33.3% of reported cases
according to the Ministry of Public Health. Among agricultural workers engaged in activities
including vegetable and crop farming, crop cultivation, and animal husbandry, the incidence
rate reaches as high as 66.45% (Occupational and Environmental Diseases Division,
Department of Disease Control, Ministry of Public Health, 2024). The repercussions of LBP
extend beyond physical pain and discomfort, contributing significantly to disability,
healthcare expenses, and decreased productivity (Fatoye et al., 2023).

The mechanism of low back pain (LBP) in Thai agricultural workers is multifactorial,
driven by the specific demands of various tasks. Key contributing factors include repetitive
movements, poor posture and heavy lifting. For example, frequent bending and stooping,
as seen in crop cultivation and aquaculture, exerts continuous strain on the lumbar spine,
leading to mechanical overload of the intervertebral discs and surrounding musculature.
Workers in fruit orchards and vegetable farming often engage in repeated lifting and carrying
of heavy baskets of produce, which places considerable strain on the lower back,
heightening the risk of muscle sprains and disc injury. In animal husbandry, tasks that involve
frequent bending or squatting require prolonged awkward postures, leading to postural
fatigue and the development of LBP (Punnett & Wegman, 2004). The biomechanical
demands of various agricultural tasks lead to similar patterns of muscle imbalances,
specifically characterized by tight back muscles and weakened abdominal musculature.
Such imbalances are a common contributing factor to the development of low back pain
among agricultural workers, regardless of the specific type of work (Osborne et al., 2012).
Targeted interventions, including core-strengthening exercises such as flexion exercises, may
mitigate this risk by restoring muscle balance and enhancing spinal stability (Akbar &
Zainuddin, 2020).

The highly contagious coronavirus disease 2019 (COVID-19) is the global health
emergency. It causes worldwide adoption of social distancing and stay at home mandates
to mitigate the spread of the virus. Prior to the COVID-19 pandemic, it was observed that
up to 33% of the population in developing countries experienced LBP. This prevalence
demonstrates a significant escalation, potentially reaching 44%, amidst the lockdown
measures and the subsequent phases of the COVID-19 crisis (Papalia et al, 2022). In Thailand,
LBP prevalence (30%) is in line with global statistics (Tansuchat et al., 2022). During the
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COVID-19 crisis, the World Health Organization recommended not-urgent treatments should
be postponed in an effort to ensure safety for both patients and therapists. As a result,
most physical therapy services in hospitals, in particular chronic LBP, had been greatly
affected and defined as universally non-essential services. As of the present year (2024), it
is advisable to refrain from visiting hospitals unless absolutely essential due to the ongoing
virus transmission (The Standard, 2024). Therefore, home-based interventions, such as
exercises, play the essential role to ensure availability and continuity of care for chronic
LBP during this unprecedented time (Falvey et al., 2020).

Exercise has been shown to be more effective than therapist hands-on treatment
(e.g., manual therapy) for chronic LBP (Akbar & Zainuddin, 2020). However, there is no
consensus on the superiority of any specific exercise intervention (Owen et al., 2020).
Studies suggest that trunk flexion exercises, such as William’s flexion exercises (WFE) and
progressive abdominal training (PAT), also known as curl-up exercises, may provide similar
benefits for pain control and disability improvement as other interventions like spinal
stabilization or Pilates exercises (Amila et al., 2021; Luciano et al., 2020). Additionally, trunk
flexion exercises offer greater simplicity exercise execution and may be suitable for most
people, including sedentary individuals, whereas other types of exercises, such as spinal
stabilization and Pilates, require a higher level of physical fitness and may not be well
tolerated by those experiencing severe pain and dysfunction (Nava-Bringas et al., 2021). The
literature suggests that a substantial proportion (25% to 40%) of individuals with chronic
LBP encounter limitations in activities associated with standing or walking. Trunk flexion
exercises have been identified as particularly suitable for patients experiencing difficulties
with these tasks, which are frequently performed during agricultural work. Furthermore,
these exercises are recommended for implementation in rural areas as a primary home-
based intervention to alleviate LBP symptoms across age groups and reduce treatment
costs (Sukmajaya et al., 2020).

During the COVID-19 crisis, home-based exercise is the first-line option for chronic
LBP patients to avoid travel and personal interaction. However, the question still remains
upon which type of home-based exercises is most effective for treating chronic LBP. Since
there is no standardized exercise program, the effective home-based exercises need to be
more specific, compliant, practical and safe for all patients (Nava-Bringas, et al., 2021).
Among various available and widely studied exercises, WFE and PAT meet aforementioned
criteria. They are among the simplest exercises to imitate and perform independently at
home, even for inactive individuals and elderly. Furthermore, they can be easily modified

to accommodate individuals of varying fitness levels and require no sophisticated



MFANSUNINGIBEASAFEY UN 31 aUu? 1 4ns1aL — Juimy 2568 5

equipment (Sukmajaya et al., 2020). WFE have been used as therapeutics for several
decades for reducing pain in patients with chronic LBP, particularly in individuals with
conditions such as lumbar disc problems (Akbar & Zainuddin, 2020). It also can improve
muscular integrity and functions to provide lumbar stability and to prevent recurrence of
injury (Fatemi et al., 2015). Meanwhile, the PAT has been proven effective in reducing pain
in patients with chronic LBP through improved core stability and functional strength
mechanisms (Sullivan et al., 2015). These exercises reduce pressure of the posterior element
of the lumbar spine and keep them in a normal position, resulting in reducing pain and
restoring mobility and core strength. Short-term (e.g., 5 session or 2 weeks) of trunk flexion
exercise is effective in reducing pain intensity and disability (Zehra, 2013). Long-term training
(4 weeks and more) causes physiological adaptation and adaptability to prevent over-
loading on the lumbar spine and re-injury (Akbar & Zainuddin, 2020).

However, most studies examining the effects of WFE and PAT on chronic LBP have
been conducted in controlled laboratory or clinical settings. The effectiveness of these
exercises as a home-based intervention during periods of social distancing, particularly in
rural agricultural settings, has not been thoroughly studied. This represents a critical gap in
the literature, especially given the ongoing global pandemic and the heightened need for
feasible home-based care options. There is an urgent need to explore how these exercises
can be effectively implemented outside of traditional clinical environments, specifically
among populations like Thai agricultural workers who face both occupational risk factors
and limited access to healthcare. Understanding the effectiveness of these interventions in
a home-based context is crucial for providing accessible, cost-effective care that can
mitigate LBP’s impact on this high-risk population. Moreover, the findings from such research
have the potential to inform broader public health initiatives aimed at managing
musculoskeletal disorders in similar high-risk occupational groups globally. Addressing this
gap is therefore not only relevant to the current public health context but also critical to
reducing the burden of LBP on both individuals and healthcare systems.

We hypothesized that supervised, home-based trunk flexion exercises, specifically
WFE) and PAT, would significantly reduce pain and disability compared to a control group
receiving standard care. Additionally, we hypothesized that these exercises would improve
core stability, lumbar ROM, and increase exercise satisfaction and enjoyment among

participants with chronic LBP.



MFANSUNINGIBEASAFEY UN 31 aUu? 1 4ns1aL — Juimy 2568 6

Research objectives

Our objectives were twofold: first, to investigate the impact of supervised, home-
based trunk flexion exercises on pain and functional disability and to compare these
outcomes with those of the progressive abdominal training, defined as the primary
outcomes; second, to assess the influence of these interventions on core stability, lumbar
range of motion, and exercise satisfaction and enjoyment, while comparing these secondary

outcomes between the two exercise approaches.

Materials and methods

Study design

An experimental study was used to compare the effectiveness of the 4-week home-
based exercise intervention of William’s exercises and progressive abdominal training
regarding pain reduction, improvement in disability, core stability, lumbar ROM, and exercise
satisfaction and enjoyment in patients with chronic LBP. Assessments were undertaken at
baseline and 4™ week of the study. The study was conducted at home-based or community
centers in Mueang Nakhon Pathom district, Nakhon Pathom province and Banpaew district,
Samut Sakhon province, between August 2020 and June 2021.

Ethical consideration

All procedures of this study were approved by the Ethics Committee of the Christian
University of Thailand Ethics Committee with approval number B.03/2563.

Participants and procedure

This randomized controlled trial blinded assessors into WFE, PAT and control groups.
The study flow is illustrated in Figure 1. The participants in this study comprised agricultural
workers experiencing chronic non-specific low back pain (LBP) from Mueang Nakhon Pathom
district in Nakhon Pathom province and Banpaew district in Samut Sakhon province. The
agricultural activities undertaken by these individuals included crop cultivation, vegetable
farming, fruit orcharding, aquaculture, animal husbandry, and various mixed farming
practices. Sixty-one eligible participants were enrolled in this study. The screening and
baseline characteristics of participants were assessed by licensed physical therapists, who
were responsible for diagnosing chronic low back pain (LBP) using a systematic approach.
This process encompassed obtaining a detailed patient history and performing a
comprehensive physical examination, which included postural observation, range of motion
assessments, palpation to identify tenderness and muscle tightness, and a neurological

evaluation. Functional assessments were also implemented to evaluate the impact of LBP
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on daily activities. Additionally, differential diagnosis was utilized to exclude any serious
underlying conditions.

A sample size was calculated using G*Power software version 3.1, as recommended
by Kang (2021). Following preliminary data, the number of participants was determined
based on the calculated effect size f = 0.28, 0=0.05 and Power (1 - B) = 0.8. The total
number of participants required was 36 with an additional 20% added to likely attrition over
the d-week intervention. As such, 15 participants were enrolled for each group. The inclusion
criteria were: diagnosis of chronic LBP for more than 3 months and not more than 24
months; non-specific LBP characterized by the absence of signs of any serious underlying
conditions (such as infection diseases, cancer, cauda equina syndrome, spinal radiculopathy
or stenosis, spinal compression fracture, spinal degenerative conditions and deformity,
ankylosing spondylitis); male or female aged between 30 and 40 years old; pain between 4
and 6 on a 11-point numerical rating scale (NRS); abdominal muscle weakness of at least
grade 4, moderate disability due to LBP as defined by the Modified Oswestry Low Back Pain
Disability Index (MODI) 21% to 40%. The exclusion criteria were: pregnancy; fibromyalgia;
prior limb and spine surgery; having undergone treatment with physical therapy in the past
3 months; having any contraindication to physical exercise; body mass index > 25. Signed
informed consent documents were received from all the participants after receiving a verbal

and written explanation of the experiment protocol and its potential risks and benefits.

[ Assessed for eligibility (n = 61)] Excluded (n=16)

®  Not met the inclusion criteria (n=16)
v "|®  Declinedto participate (n=0)
[ Randomized (n = 45) ] " Otherreasons (n=0)
A\ 4
Allocation
v l v
William’s flexion (n = 15) Progressive abdominal (n = 15 Control (n = 15)
-received intervention -received intervention -did not receive exercise
3 times/wk., 4 wks. 3 times/wk., 4 wks. witemention
Lost of follow-up (n=0) Y
Discontinued intervention (n=0) _'[ AnaLySIS ]4__

Figure 1 Experimental study flow



MFANSUNINGIBEASAFEY UN 31 aUu? 1 4ns1aL — Juimy 2568 8

Randomization

Forty-five individuals with non-specific chronic low back pain (LBP) were allocated
to intervention groups using a pseudorandomization method. Specifically, minimization was
employed to ensure balanced group assignment based on predefined factors, including sex
and duration of symptom onset. This approach helps maintain comparability among groups
by stratifying participants accordingly. Participants were randomly assigned to one of three
groups: William’s Flexion Exercises (WFE), Progressive Abdominal Training (PAT), or a control
group. The randomization process utilized a block design, with block sizes stratified by sex
(male and female) and duration of symptom onset. The randomization was facilitated
through the Sealed Envelope platform (Sealed Envelope, 2024). The term
"pseudorandomization" is used here to denote that, while random assisnment occurred,
the process incorporated predetermined characteristics (sex and symptom duration) to
achieve balance across groups. This method mitigates the risk of imbalances that could
influence outcomes. Blinding was implemented in this trial through a single-blinded
assessment. Although participants were aware of their group allocation due to the nature
of the interventions, data collection was conducted by assessors who were blinded to the
group assignments. To further minimize bias, participant forms did not disclose group
numbers, ensuring that the assessors remained unaware of the specific group allocations
during data collection.

Control of Covariates and homogeneity assessment

To account for potential confounding factors, covariates such as age, gender, body
mass index (BMI), and baseline levels of pain and functional disability were controlled for
in the analysis. We employed an analysis of covariance to adjust for these variables, ensuring
that any differences in outcomes could be attributed to the interventions rather than
extraneous factors. These covariates were selected based on their established influence on
low back pain outcomes as reported in previous literature. The homogeneity of variance
across the intervention groups was assessed using Levene’s test for equality of variances.
Additionally, baseline characteristics, including demographic variables and pre-intervention
outcome measures, were compared between groups to ensure that no significant
differences existed prior to the start of the interventions. The results indicated no significant
differences in baseline measures, confirming the homogeneity of the groups. These findings

are presented in Table 1.
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Exercise intervention

Eligible participants were recruited into the study subsequent to screening
procedures, with baseline characteristics duly documented. Prior to the intervention, all
participants received education on LBP from the physical therapist. The control group
received an informational pamphlet regarding LBP, including its meanings and causes,
proper lifting techniques and postural adjustments. Both exercise groups, WFE and PAT,
underwent supervised exercise sessions 3 times weekly for a duration of 4 weeks, totaling
12 sessions, conducted in their home environment under the guidance of physical
therapists. In the WFE group, the training regimen consisted of 8 exercises including pelvic
tilt, single knee to chest, double knee to chest, partial sit-up, hamstring stretch, standing
lunges, seated trunk flexion, and full squat (Figure 2). Participants completed 10 repetitions

of each exercise per set, with 3 sets performed per day, over 3 days per week. A 30-second

24

0 Pelvic tilt exercise 0 Single knee to chest 9 bouvbte knee to chest o Partial sit-up
it-

.

e Standing lunges o Seated trunk flexion

10 repetitions of each exercise/set, with 3 sets/day, 3 days/week

rest interval followed each set, as detailed by Voinea & lacobini (2014).

eHamstring stretch

e Full squat

Figure 2 William’s flexion exercises

In the PAT group, participants adopted a hook-lying position, with feet flat on the
ground and knees bent at a 105-degree angle. The participants' hands were crossed,
touching the opposite shoulder (Figure 3). During the exercise, they were instructed to raise
their trunk from the ground until the inferior angle of the scapula was lifted, while avoiding
excessive elevation, then returned to the starting position without pausing. The exercise
protocol followed a modified Kersey method, conforming to the guidelines established by
Baxter et al. (2003). The training protocol consisted of 5 steps, each involving specific
guidelines for intensity and volume progression. Step 1 instructed participants to perform 3
sets of curl-ups at an intensity of 50% of their pre-training 1-minute curl-up test score, with
a 2-minute rest interval between sets. To determine 50% of the pre-training score, the total

number of curl-ups performed during the 1-minute test was multiplied by 0.5. For example,
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if a participant's pre-training score was 40 repetitions, 50% of this score would be 20
repetitions (40 x 0.5). Consequently, the participant was directed to perform 3 sets of 20
curl-ups in Step 1. Once participants could complete all repetitions for all 3 sets, they
progressed to Step 2, which involved adding a fourth set with the same rest interval. This
pattern continued for subsequent steps, with participants increasing intensity to 75% and
then 90% of their pre-training test scores in Steps 3 and 5, respectively. At week 3,
participants' strength was reassessed, and the training protocol was repeated with the new

test scores determined from this assessment for weeks 3 and 4.

2-min rest A ’ 2-min rest A ’

0, 0,
o 3 sets at 50% of pre- Add a dth set at 50% of pre- 3 sets at 75% of pre-training
training test scores test scores
training test scores
2-min rest h@ 2-min rest h@

Add a ath set at 75% of pre- 3 sets at 90% of pre-training

tralnlng test scores test scores

*At week 3, participants' strength was reassessed, and the training protocol was repeated with the new test scores determined from this
assessment for weeks 3 and 4.

Figure 3 Progressive abdominal training

Each session of both interventions commenced with a 5-minute warm-up, consisting
of stationary jogging followed by gentle dynamic stretching of the shoulders, chest, and calf
muscles. This was followed by alternating between raising and lowering the heels and lifting
the legs while seated. The session concluded with a 5-minute cool-down using the same
method. In the exercise intervention groups, participants were instructed to engage in
individualized exercises at home under the supervision of a physical therapist throughout
the study period. The physical therapist conducted home visits to directly observe and
correct exercise techniques, ensuring both safety and proper form. This approach is
recognized as the most effective strategy for home-based exercise interventions for Chronic
LBP (Ferndndez-Rodriguez et al, 2022). The study involved two physical therapists,
previously standardized to ensure consistency in exercise program delivery. Each participant
maintained the same therapist from baseline through the 4-week follow-up to ensure
procedural consistency and promote adherence. Participants were encouraged to focus
solely on the exercises without seeking additional information online and were also advised

against incorporating additional exercise routines beyond the study protocol. No participants
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were allowed to receive other treatments or use oral or topical medications during the
study.

Outcome measurement

The outcome measurements encompassed various domains. The primary outcomes
were pain intensity and disability index. Pain intensity was evaluated using NRS,
demonstrating a reliability coefficient of 0.95 (Alghadir et al., 2018). The impact of back pain
on functional status and disability was assessed through the MODI, with a reliability
coefficient of 0.81 (Sanjaroensuttikul, 2007). The secondary outcomes included core
stability, ROM and exercise satisfaction and enjoyment. Core stability refers to the
coordinated efforts of the core musculature to control the position and motion of the core
over the pelvis to enable optimal production, transfer, and control of forces and motion
towards the extremities. The term "core stability" and "core strength" is commonly used
interchangeably throughout literature. In the present study, core stability was quantified
using the 1-minute ACSM's curl-up test, one of the best field-based core stability measures
with a reliability coefficient of 0.83 (Porcari et al., 2018). In the assessment protocol,
participants were instructed to assume a supine position with knees flexed at a 90-degree
angle and arms along the sides. Tape was placed under the heels and a second strip of
tape was placed 12 cm from the first tape (toward the trunk). During the assessment, they
initiated by raising their upper bodies until their shoulders off the floor to reach the second
tape at 40 beat per minute. This cyclic movement was repeated continuously for 1 minute.
To ensure procedural consistency, participants were provided with periodic reminders
throughout the assessment to maintain proper form and technique. The test was
terminated if compensatory movements, irregular rhythm, or failure to reach the second
tape were observed (Behm et al,, 2022). The ROM was conducted using a universal
goniometer, with a reliability coefficient of 0.80 (Johnson & Mulcahey, 2021). The satisfaction
and enjoyment of physical activity and its correlation with adherence, motivation and
overall participation in exercise programs were evaluated using the Thai version of the
Physical Activity Enjoyment Scale (PACES). Participants rated their agreement with each of
the 5 items on a 7-point Likert-type scale. Total responses were summed to yield a score
ranging from 5 to 35, and a percentage enjoyment score was calculated. Higher PACES
scores reflect greater levels of satisfaction and enjoyment. The Cronbach's alpha coefficient
for the Thai version PACES questionnaire was calculated to be 0.84 (Noradechanunt et al,,
2019).
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Data analysis

All statistical analyses were performed using IBM SPSS Statistics version 23.0 (IBM
Co., Armonk, NY, USA). The normality of the measured variables was assessed using the
Shapiro-Wilk and Levene tests, and data are presented as mean + SD. Given that
demographic data exhibited non-normal distributions, the Kruskal-Wallis test was employed
to evaluate differences among the three groups, with post-hoc pairwise comparisons
conducted using the Mann-Whitney U test. Since the baseline and post-test data for pain
intensity, MODI, core stability, ROM, and PACES were also non-normally distributed, the
Wilcoxon Signed Ranks test was used to assess significant differences within groups over
time, and the Kruskal-Wallis test was applied to compare the three groups. For pairwise
comparisons between individual groups, the Mann-Whitney U test was employed, and the
Bonferroni correction was applied to adjust the significance level. The adjusted significance
level (Qlgsteq) Was calculated as O/m, where m is the number of pairwise comparisons. For
this study, with three groups, m = 3 and Ql,qjusteq=0.05/3 = 0.0167. All statistical significance
for pairwise comparisons was thus set at p < 0.0167, while the overall Kruskal-Wallis test
retained p < 0.05. Outcomes were reported with 95% confidence intervals (Cl) for both
upper and lower limits, to indicate the range within which the true effect likely lies.
Minimally important clinical difference (MICD) scores were investigated according to Schwind
et al. (2013): ((Initial MODI raw score - Final MODI raw score) / Initial MODI raw score) x 100%.
Similarly, the analysis of pain intensity was conducted using the same approach, with > 30%
(Ostelo et al,, 2008). This denotes the smallest difference that would be meaningful to
patients or physicians. Such scores reflect a patient's perception of improvement or
recovery, corresponding to minimal changes in their outcome score (Sipaviciene & Pilelis,
2024). Partial eta-squared (77}%) was calculated to estimate the effect size for univariate tests

and interpreted as small (20.01), medium (= 0.06) or large (> 0.14) (Cohen, 1988).

Results

A total of 61 subjects were initially approached for participation in the study.
However, 16 individuals were subsequently excluded based on various criteria, including
severe pain with a NRS score exceeding 6 (n=2), pain duration exceeding 24 months (n=3),
presence of kyphosis (n=2), receipt of treatment within the past 3 months (n=6),
contraindications to physical exercise (n=1), and a BMI exceeding 25 (n=2). Consequently,
the final study cohort comprised 45 participants, with 15 individuals in each group. The
demographic attributes, including sex, duration of symptoms onset, age, height, weight, BMI,

and agricultural occupations-are presented in Table 1.
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Baseline characteristics
In total, 45 participants were included in the analysis with WFE group (n=15), PAT
group (n=15) and control group (n=15). No significant differences were detected in duration

of symptoms onset, age, height, weight, BMI, and year of work.

Table 1. Descriptive characteristics of participants

Characteristic Control WFE PAT p-value
(n=15) (n = 15) (n = 15)

Onset duration (months)  8.73 + 0.51 8.53 + 3.85 8.67 + 3.58 0.99
Age (years) 36.13 + 2.47 3547 + 3.31 3353 + 3. 46 0.71
Weight (kg) 58.80 + 7.39 60.20 + 7.04 55.29 + 6.37 0.23
Height (cm) 163.80 + 8.25 16453 + 8.25 162.20 + 7.32 0.78
BMI (kg/m?) 2183+ 1.10 22.03 +0.91 2097 + 1.47 0.34
Year of work (years) 10.13 £ 3.72 8.87 + 3.46 9.13 + 4.85 0.67
Sex (male/female) 6/9 5/10 5/10

Agriculture work (n)
Crop cultivation (n)
Vegetable farming (n)
Fruit orchards (n)
Aquaculture (n)
Animal husbandry (n)
Mixed (n)

W N LW R = DN
LW ON P~APW -, DN
W N O A N =

The effects of supervised, home-based exercises; WFE and PAT, on pain, ROM,
core stability, disability level and exercise satisfaction and enjoyment, compared to the

control group, are shown in Table 2.
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Table 2 presents the means and standard deviations of pain intensity, ROM, core
stability, MODI and PACES before and after the 4-week intervention across all three groups.
Prior to the intervention, there were no statistically significant differences observed among
the three groups in any of the variables examined. In the control group, no statistically
significant differences in pain intensity, MODI score and PACES were found between pre-
and post-intervention. However, there were statistically significant decreases in core stability
(mean difference = 1.6, 95% CI [0.77, 2.43], p < 0.05).

After the d-week intervention, both the WFE and PAT groups exhibited significant
reductions in pain intensity and MODI scores. Notable improvements were also observed in
ROM across all directions, core stability, and PACES (p < 0.01). In comparison to the control
group, both the WFE and PAT groups demonstrated greater effectiveness in reducing pain
intensity and showed statistically significant improvements in lumbar flexion, extension,
lateral flexion (right and left), core stability, and MODI (p < 0.01). Both exercise groups also
exhibited significantly elevated PACES (p < 0.01). The WFE group showed a reduction in pain
intensity from 4.93 + 0.70 to 3.07 + 0.80 (mean difference: -1.86, 95% Cl: -2.48 to -1.24),
while the PAT group reduced pain intensity from 4.87 + 0.74 to 2.33 + 0.62 (mean difference:
-2.54, 95% Cl: -3.08 to -2.00). The PAT group showed a significantly larger reduction in pain
intensity compared to the WFE group (p < 0.01). The WFE ¢roup demonstrated a reduction
in MODI from 24.27 + 3.28 to 19.40 + 2.32 (mean difference: 4.87, 95% Cl: 2.84 to 6.90),
while the PAT group improved from 25.60 + 4.79 to 19.53 + 2.33 (mean difference: 6.07,
95% Cl: 3.37 to 8.77). Both exercise groups exhibited significantly greater improvements
compared to the control group (p < 0.01), though no significant differences were detected
between WFE and PAT.

Core stability of the WFE group improved from 28.20 + 6.65 to 39.60 + 4.98 (mean
difference: 11.40, 95% Cl: 7.20 to 15.60), while the PAT group improved from 28.93 + 4.94
to 42.00 + 4.70 (mean difference: 13.07, 95% Cl: 9.62 to 16.52). Both groups showed
significant improvements in core stability compared to the control group (p < 0.05), with no
significant differences between WFE and PAT. The WFE group exhibited an increase in PACES
from 74.10 + 5.00 to 87.81 + 4.11 (mean difference: 13.71, 95% Cl: 11.53 to 15.89), while
the PAT group improved from 75.23 + 5.14 to 88.57 + 4.45 (mean difference: 13.34, 95% Cl:
11.05 to 15.63). Both groups demonstrated significant increases in PACES compared to the
control group (p < 0.01), though no statistically significant difference was found between
WFE and PAT. Both the WFE and PAT groups showed significant improvements in lumbar

flexion, extension, and lateral flexion in both directions, with mean differences ranging from
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3.13 to 6.13 degrees (95% Cls: 1.73 to 6.97), significantly outperforming the control group (p
< 0.05).

Table 3. A comparison of minimally important clinical difference (MICD) of pain intensity

and disability level between the three groups.

2

MICD Control WFE PAT F p-value 7,
(n = 15) (n = 15) (n = 15)

Pain intensity (%) 1.33 + 5.16 3811+ 1271 5156+ 1328 8345 0.00 0.80

MODI (%) 065+648 1956 +829 22441988 3420 000 0.62

775) Partial eta-squared; MICD = minimally important clinical difference; WFE = William’s flexion exercise;

PAT = progressive abdominal training group; MODI = Modified Oswestry Disability Index

Table 3 illustrates the means, standard deviations, and effect sizes of the MICD for
pain intensity and the MODI following the 4-week intervention across all three groups. After
completing the supervised, home-based WFE and PAT regimens, reductions in pain intensity
of 38.11 + 12.71% (95% Cl [31.4%, 44.8%]) and 51.56 + 13.28% (95% Cl [44.0%, 59.1%]),
respectively, were observed. Significant differences were noted in the MICD for pain intensity
between both home-based exercise groups (WFE and PAT) and the control group, with p-
values < 0.01 for both comparisons. Additionally, the MICD for pain intensity in the PAT
group was significantly higher than in the WFE group (p < 0.01, mean difference = 13.45%,
95% Cl [6.5%, 20.4%]). Following the 4-week exercise intervention, improvements in MODI
of 19.56 + 8.29% (95% Cl [14.8%, 24.3%]) and 22.44 + 9.88% (95% Cl [16.4%, 28.5%)]) were
found in the WFE group and PAT group, respectively. Significant differences were also
detected in the MICD for MODI between both intervention groups (WFE and PAT) and the

control group, with p-values < 0.01 for both comparisons.

Discussion

The high prevalence of lower back pain (LBP) during the pandemic and new normal
era poses a significant challenge for healthcare professionals. The need for home-based
healthcare services has become more critical due to social constraints (Bagherian et al.,
2021). Our results provide evidence supporting the use of the home-based exercises for
reducing pain and disability in individuals with chronic LBP. Exercise interventions were more

effective for improving pain and reducing disability than education (booklet or advice).
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The distribution of participants across agricultural work types is generally balanced
across the control, WFE, and PAT groups, with only slight variations in vegetable farming,
fruit orchards, and aquaculture. Given the relatively small differences in participant numbers
across groups and the fact that these types of agricultural work share similar physical
demands—such as repetitive bending, lifting, carrying, and postural stress—these
differences are unlikely to lead to significant variations in the mechanics of low back pain
between groups. Since no major discrepancies in occupational work type exist, it can be
inferred that any differences in outcomes between the groups will more likely result from
the effects of the interventions themselves (WFE, PAT, or control) rather than from variations
in work mechanics. Thus, the types of agricultural work represented in this study should
not introduce bias or confounding effects in comparing the intervention outcomes for low
back pain.

The results of our study demonstrate that both supervised, home-based PAT and
WFE are effective for pain control and disability improvements in individuals with chronic
LBP. While the overall improvements in pain reduction and functional outcomes were
similar between the two interventions, the superior pain relief seen in the PAT group can
be attributed to specific mechanisms linked to abdominal muscle training.

Pain mechanisms behind PAT and WFE effects:

Core stability and muscle imbalances

The enhanced pain relief with PAT is likely due to its focus on improving core
stability, which is vital for maintaining proper spinal alignment and distributing mechanical
forces evenly across the spine. Chronic LBP is often associated with muscle imbalances,
particularly involving weak abdominal muscles and tight lower back muscles. These
imbalances increase strain on the lumbar region, contributing to persistent pain. PAT targets
these imbalances by strengthening the abdominal muscles, which act as stabilizers for the
spine. Stronger core muscles reduce excessive lumbar movement and improve load
distribution during daily activities, thus alleviating stress on the vertebrae and mitigating pain
(Crommert et al., 2021; Luciano et al., 2020).

Additionally, the weakness of the erector spinae of the thoracic region is another
critical factor in the development of lower back tension and pain. Weakness in these
muscles compromises spinal support, leading to increased strain on other structures of the
lower back. Over time, this tension can result in the weakening of the lower back muscles
and exacerbate pain. While the strengthening of abdominal muscles through PAT may not
solely resolve the issue, it plays a significant role in reducing pain by providing additional

spinal support and improving overall core stability. This interaction underscores the
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importance of addressing both muscle groups—erector spinae and abdominals—in
managing chronic LBP effectively (Crommert et al., 2021; van Dieén, et al., 2003).

The pain reduction observed with PAT in this study (51%) aligns with the outcomes
reported by Bae et al. (2018), who investigated the effects of assisted device progressive
abdominal training in individuals with chronic LBP. Their study documented a significant
reduction in pain of approximately 50% over the 4-week intervention period, with three
sessions per week. Our findings suggest that PAT may provide comparable or even superior
pain relief compared to WFE, which showed a pain reduction of 38.11%.

Improved neuromuscular control

PAT likely enhances neuromuscular control of the core muscles, facilitating
improved motor control and proprioception, both of which are critical for pain modulation
and functional recovery. Proper activation of core muscles supports the spine during
movement, minimizing compensatory postural adjustments that could otherwise
exacerbate pain. These improvements in neuromuscular control contribute to better
posture and spinal alignment, which in turn promote sustained pain reduction and
functional restoration (Luciano et al., 2020).

Lumbar flexibility

WFE, on the other hand, primarily focuses on stretching and mobilizing the muscles
and soft tissues in the lower back, pelvis, and hips, with an emphasis on reducing lumbar
lordosis and promoting spinal alignment. This mechanism may explain its efficacy in
alleviating lumbar tension and improving mobility, particularly in individuals with conditions
such as lumbar disc pathology or sciatica (Park et al., 2024). While WFE does not directly
target core strength as much as PAT, it provides significant benefits by improving flexibility
and reducing stiffness in the lumbar region, contributing to pain relief.

Endorphin release

Both PAT and WFE can elicit endorphin release, a natural response to physical
exercise that can help reduce pain perception and improve comfort levels in individuals
with chronic LBP (Amila et al,, 2021; Xu et al.,, 2021). This physiological response further
supports the effectiveness of both interventions in mitigating pain.

Minimally Important Clinical Differences (MICD) and Duration of Intervention

The observed improvement in pain reduction and disability following a 4-week
supervised, home-based program is in line with findings from previous studies conducted
across various settings (Nava-Bringas et al., 2021; Sukmajaya et al., 2020; Ko, 2022; Elmahdy
et al,, 2022; Jeganathan et al,, 2018; Bae et al., 2018). Previous research indicated that the

minimally clinically relevant changes for LBP are typically considered to be a difference of
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20 mm on the NRS and 10 percentage points on the MODI, or achieving at least a 30%
improvement (Ostelo et al., 2008). These thresholds signify the smallest changes that are
meaningful to both patients and healthcare providers, reflecting patients' perceptions of
improvement or recovery, corresponding to minimal changes in their outcome scores
(Sipaviciene & Pilelis, 2024). Our findings demonstrated minimally important clinically
differences (MICD) of 38.11% and 51.56% on the NRS for WFE and PAT, respectively, which
are consistent with previous research (Nava-Bringas et al., 2021; Sipaviciene & Pilelis, 2024).
Additionally, our results revealed MICD of 19.56% and 22.44% on the MODI for WFE and
PAT, respectively. While these figures are relatively lower compared to the proposed cutoff
value of MICD (= 30%), they align with previous studies investigating MODI improvements in
d-week flexion exercise interventions, which typically range around 22.56% (Nava-Bringas et
al.,, 2021). This discrepancy may be attributed to the relatively short duration of our study
intervention. Notably, Nava-Bringas et al. (2021) demonstrated MICD of 30% after a 3-month
intervention (30.81%), with further improvement observed at 6 months (39.82%). Therefore,
our recommendation for future research is to employ longer intervention durations to
accurately detect minimally clinically important improvements in the MODI variable.

ROM, core stability, and exercise enjoyment

Additionally, the similarity in outcomes of the two exercise interventions, in terms
of ROM, core stability, and exercise enjoyment, are observed. The WFE group and the PAT
group, demonstrated a statistically significant increase in ROM in all directions of lumbar
spine movement compared to the pre-intervention. Additionally, the WFE and the PAT
group showed a significantly greater increase in flexion, extension, lateral flexion to the right
and the left compared to the control group. This may be attributed to both exercises
primarily stimulating various muscles including the abdominal muscles, erector spinae, and
other core stabilizers, and enhancing the mobility of the vertebral joints, allowing for greater
range of motion in flexion, extension and lateral flexion movements. Furthermore, the
reduction in pain also promoted increased spine mobility and flexibility. This finding is
consistent with the existing literature indicating that engaging in lumbar flexion exercises
has been shown to improve lumbar ROM (Cho et al.,, 2014; Do & Chon, 2019; Freimann et
al,, 2015).

In this study, both exercise intervention groups demonstrated notably elevated
levels of satisfaction and enjoyment with their respective exercises (18.92% and 18.17%).
This is consistent with prior researches, which similarly revealed a significant increase in
enjoyment of physical activity among individuals engaging in supervised exercise modalities

(14.45 — 24.03%) (Lambert et al., 2020; Noradechanunt et al., 2019; Sitges et al., 2021). Our
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findings suggest that either intervention could be effective in enhancing the satisfaction and
enjoyment of physical activity in this population. Despite the differences in the specific
exercises performed in the WFE and PAT groups, it is plausible that both interventions
targeted common underlying factors contributing to physical activity enjoyment among
individuals with LBP. This is evidenced by the comparable effects of both interventions in
reducing pain, enhancing overall physical function, and improving mobility. Researchers
suggested that satisfaction and enjoyment play a key role in the maintenance of exercise
(Sitges et al., 2021). Individuals with chronic LBP are inclined to favour and engage in exercise
tailored to their preferences, satisfaction, and ability with an emphasis on affordability
(Nava-Bringas et al., 2021; Palazzo et al., 2016; Teo et al,, 2022). Given that satisfaction and
enjoyment commonly act as mediating factors in exercise engagement, it is reasonable to
anticipate a similar likelihood of exercise adherence when prescribing these exercises for
preventive and rehabilitation purposes in a longer-term, home-based approach.

Limitation

This study has several limitations. Firstly, the short duration of the interventions
warrants further investigation into the long-term effects of exercise on pain and disability.
Additionally, real-time limitations were encountered during the study, particularly during
the harvesting season, when participants in all groups were actively involved in physically
demanding occupational tasks. Despite our encouragement for participants to maintain their
usual routines, we were unable to control for confounding variables such as activities of
daily living and varying occupational demands, which may have influenced the outcomes
of pain and disability. Logistically, the COVID-19 pandemic significantly impacted the study’s
progression, particularly in rural areas where access to participants was more challenging.
Restrictions on movement, public health concerns, and limited transportation affected both
the scheduling of exercise sessions. Another limitation is the lack of direct measurements
of individual muscle strength and flexibility, particularly in key muscle groups such as the
erector spinae, multifidus, gluteus, and abdominals, which are crucial for understanding
neuromuscular adaptations related to chronic low back pain (LBP). Furthermore, we did not
assess the flexibility of the hip musculature, a key component of lumbar spine mechanics,
which limits our ability to fully evaluate how mechanical and occupational demands
contribute to the development or alleviation of LBP through targeted interventions. Finally,
there may be a selection bias as participants were those who could attend regular screening
and exercise sessions in the community health promotion hospitals, likely including only

highly motivated individuals, which may affect the applicability and generalizability of the
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findings, as not all individuals in clinical practice possess the same level of motivation to

engage in exercises.

Implications for clinical practice

This study provides preliminary evidence that both supervised, home-based
interventions are comparably effective in reducing pain and improving disability among
individuals with chronic LBP. Although WFE and PAT have been widely used for treating
chronic LBP in hospital settings for decades, our findings suggest that these exercise routines
are feasible options for individuals unable to access gym facilities or conventional physical
therapy settings. Additionally, these methods are cost-effective and demand minimal
equipment for implementation.

Our study resonates the challenges of delivering healthcare in rural settings during
the post-COVID era, where accessing daily one-on-one physical therapy sessions is difficult
due to pandemic-related restrictions, changes in healthcare provision, and financial
constraints. Research shows that active participation in exercise is more effective than
passive treatments (Akbar & Zainuddin, 2020; Fernandez-Rodriguez et al., 2022; Sipaviciene
& Pilelis, 2024). Therefore, we recommend adapting rehabilitation programs to focus on
home-based exercises, enabling patients to manage their rehabilitation independently and
align with the evolving healthcare landscape in the new normal era.

Our results highlight the importance of prioritizing exercise interventions as first-line
treatments, particularly during disruptions like the COVID-19 era or future outbreaks. This
approach offers clinicians diverse options. For instance, the PAT program is suitable for those
strugsling with weight-bearing on the lower extremities, while WFE is ideal for low-impact
exercise or correcting hyperlordosis (Park et al., 2024). WFE may be particularly beneficial
for those with specific conditions like lumbar disc issues and sciatica, while PAT focuses on
building core strength and stability. However, WFE has a lower risk of aggravating back pain,
while PAT carries a potential risk of strain if performed incorrectly, particularly in individuals
with pre-existing back issues. Both exercises can be modified for various fitness levels (Nava-
Bringas et al., 2021). Furthermore, these exercise regimens offer a viable option for
individuals with chronic LBP who may have limited access to exercise facilities or physical
therapy settings. Additionally, they are cost-effective, easy to perform, and require minimal
equipment, making them feasible for implementation at home. We advocate for using WFE
or PAT exercises to assist individuals with chronic LBP who can perform exercises

independently at home. Community health promotion hospitals can adapt these regimens
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to improve overall population health and enhance quality of life across various

occupational sectors.

Implications for further research

Further investigation is required to evaluate the long-term effects, variations and
progression of the exercise regimens over time on outcomes. This exploration will help
determine whether exercises involving greater demands, such as increased loads, and longer
follow-ups or integration into multidisciplinary treatment approaches, could lead to more
substantial improvements in the variables of interest.

Future studies should incorporate detailed assessments of muscle strength and
flexibility to provide a more comprehensive understanding of exercise effects on LBP. Lab-
based tools, such as the Isokinetic Dynamometer, could be used to assess the maximum
concentric and eccentric abdominal peak torque of relevant muscle groups. Additionally,
electromyography could offer valuable insights into changes in muscle electrical activity
following exercise. Future research should also consider the impact of different work-related
mechanical demands, such as those found in farming, on muscle strength and flexibility, to
better tailor interventions for individuals with diverse occupational backgrounds.

The exercise interventions in our study involved supervised individual home-based
sessions to ensure adherence and proper execution of routines. However, maintaining
compliance with exercise plans at home without supervision poses a rehabilitation
challenge. Therefore, investigating the effectiveness of these exercise interventions using
emerging technologies, such as online exercise sessions or other telerehabilitation, instead
of face-to-face approach, may be of particular research interest in the “new normal”

paradigm (Munoz-Tomas et al., 2023)
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The Causal Influence of Strategic Management on Competitive Scope and

Performance of Hotel and Accommodation Business Owners, Nan Province
Sorrawat Somsawat*, Kridsadakorn Petdit**, Sumonta Kotcharit**
Abstract

This quantitative research aims to 1) examine the perceptions of hotel and
accommodation entrepreneurs in Nan Province, Thailand, regarding strategic management,
competitive scope, and business performance, and 2) investigate the causal relationships
between strategic management, competitive scope, and business performance among hotel
and accommodation entrepreneurs in Nan Province, Thailand. The sample consists of 240
hotel and accommodation entrepreneurs in Nan Province, selected using stratified random
sampling. Data was collected using a questionnaire and analyzed using Structural Equation
Modeling (SEM) with statistical software. The findings reveal that the variable with the most
direct influence on the performance of hotel and accommodation business entrepreneurs
in Nan province was the scope of competitive capabilities (B = 0.645, p < 0.001). This was
followed by the variable of operational performance (B = 0.445, p < 0.001). Regarding the
indirect influence, the variable of strategic management had a significant indirect impact on
the performance of hotel and accommodation business entrepreneurs in Nan province
through the variable of scope of competitive capabilities (B = 0.405, p < 0.001) at the 0.001
statistical significance level. The findings from this research can be beneficial for hotel and
accommodation business entrepreneurs in improving their performance through strategic

management and the scope of competitive capabilities.

Keywords : Casual relationship, Strategic management, Competitive scope, Performance
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NAN338

fmqﬂisaqr;%aﬁ 1 iefnwsgfuanuAndiivresnsdnnisidnagns veuamLanTD
yNINTUITY LLazmamiﬁTwLﬁumusuaqagﬂﬁsﬂaUﬂﬂiqﬁﬁaiiqLLiuLLazﬁﬂ’ﬂ%’mi’mﬂm Usenaumy

sefumMLARTuAuNIANI9Tenagns Tnesawegluseduann Taade (M) iy 5.88
aafenunanasgu (SD) Wy 0.88 SeRUANLAMTUAILTBUIAAYINANTANINITLYITY
Tassuegluszduin Taads (M) wniu 5.90 audsauuinsgiu i/ (SD) 0.93 uazsedy
AuAAunTUNAN AT Tngsamegluszduann finnade (M) mdu 5.96 arudeauu
1195§1U (SD) WY 0.94

fmqﬂisaqé%aﬁ 2 \lefnwdvEnaitsamnuesnsdansiienags veulvnANNENNT
N9NTUYIT LLazmamioﬁ’wLﬁuqmmaaﬁgﬂizﬂaumiﬁjﬁﬂiaLLsmLazﬁﬁﬂ{]’mﬁ’mmu Useneume

MsIATIEeIUsEneuLddse (Exploratory Factor Analysis: EFA) ;ﬂiu%aiﬁuiéﬁﬂil,l,ﬂiu
dufagunnadfiiievinsadiaesatseneu (Factor extraction) Ing33iiasznesnysznauman
(Principal Component Factoring: PCF) ¥11nn5visunuadnUsznousuain (Orthogonal) P2833
13unng (Varimax method)

WU ANEER Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) fiamafu
0.911 LLamdwmﬁuyaaﬂaﬁ'ﬁﬂﬂé“um’jwmzﬁﬁmmmmzamﬁaz’jmiwzﬁaaﬁﬂizﬂaulfﬂy Lag
A1 Bartlett’s Test of Sphericity A1 Bartlett’s Test of Sphericity fiad1fyn19adf (p <.05)
wanagouduaNuAsIu H1 Yufe fuusaneg Sanuduiusdukazaunsodiluiegey
psrUseneuln

nsatnesAUsEnay (Factor extraction) Iagfia15mA152u iU (Communalities) Aae
Tusunsududagy IneTBuszanmunuuunzunagidugaan (Maximum likelihood) wagsifiunig
ﬁqmmumﬁﬂizﬂau (Factor rotation) Wuuyuain (Orthogonal) 18755 uuns (Varimax
method) nun Asafudiadala fiAneysEvne 0.655 - 0.793

namsiaszreniminesaUssney (Factor loading) Tnedndonaminesadsznoud
fannnfigalussnusznauiieafurinlvannsodnesausznoveenuile 3 ssausznau Tasiinng
wansaimiinesalseneu dneluil esnuseneud 1 nsdanadenagns Usznouaiefnls
Funn (Manifest) $1191 12 §2uUs ardudnesausznoutesiauUsiia1seming 0.696-0.793
09AUTENBUT 2 VOULINAILANNITONINITUYITY UsznouaiedauUsdann (Manifest) $1uau
12 fuus ArdamiinesaUsyneuveiakUsiia1seming 0.655-0.765 asaUsenauil 3 wanis
Fidiueu Usenoumeduusdans (Manifest) $1uau 12 fauus anbwidnesnusznauvesiauls
fiAnseang 0.695-0.737

nsnsavaeulaiaanisiavesd U sudaunags Im&Jﬂlfla‘f’mﬂizé‘w%‘maamﬂw&m
(Standard regression weights : A) ﬂl’lm’mLLUiﬁuﬁlaﬁﬂlgLaﬁla (Average Variance Extracted:
AVE 930 pv) vesimiinesausznouunagsienis itefinnsaneandedelavesnasialunis
thiauenanisarvasulinnansin fwelud
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NTILATIENDIAUTENDULTIBUEY (Confirmatory Factor: CFA) tilansi3a@eululaanIsin
(Measurement model) #aN1534A511BIAUTENOULTIEUTUVDI N15TANTITTINALNG VULYA

o w

ANINANLNTOVIINTHANTY WarranIsRiLaIy WU ARifiag ﬂumiﬂﬁmmmmaamﬂgﬁm
naunduuazkan1TIATIERaAIde wagarmufuwlsiiadaladuaiimangay daiaanu
undefolauardamuiiosmsadiuunlunnguys

nan1siasznluinaaunislasease (Structural model) YBI8NINALTIIF A UVDING
FAN5LTINag NS T A INAN DYDULYAAINAINITANIINITUYITY Wagnan1TAITuIIUYeq
E;U‘izﬂ@‘i.lmifﬁﬁﬁﬂiﬂLLiuLLazﬁWﬂﬁlﬂM’?ﬂﬁ’lu Tnesuusvadhnaa Usznoulume 1) amumsdanis
L%ﬂﬂaqmé (STM) Usznaumiedauys MInsIvdeuan miInaes (ENS) msﬂ"mumﬂaqmé (STF)
ﬂﬂiﬁﬁﬂaqwélﬂﬂﬁﬁﬁ (STI) nsAruANLavUssiilung (SCE) 2) PTUTBULIAANLANNITANIINTT
wusu (CPS) Ysznaumedauds nmsueadiuloniadimniuuianssy (OP) nsuesduamidvls
2099nd11NT5Y (PIG) mauaqLﬁuﬂ’;me‘f’]ﬁmaqauﬁm%aﬁmﬂm6] (INP) AMsu@UAUAIL
LANFNILAZAYIIMAINYIANBYDINAIN (MKH) Waw3) arunanissiduam (PFM) Usgnaumesauys
PuNT3TU (FIN) éjﬁuqﬂf;ﬂ (CUS) munszuIuntznglu (TP) GT'mmsL%faugl,t,amauimaﬂaqﬁmﬁ
(LNG) Tagmdaiinnuinamnisseniunnan mamﬁmﬁwﬁﬁauﬂaLﬁamauamﬁgmmﬁ%’a WU
SyBNALTIEMHUINTIANIITINAY NS TIAINANDYDULYAAIIMAILNTON N TUUNTY WagHANTT
97’1Lﬁummaa;uiuﬂﬁzﬂaumiqﬁﬁaiml,iuLLazﬁﬁﬂ%’awi’mﬁm 1umjmauﬁmmﬂamﬁuﬁ’uﬁaaﬂaL%a
Usednunendsusulnefiaduiltannunaundudll 42 = 63.563, df=47, 2 /4 =1.352, p-
Value = 0.054, SRMR= 0.034, RMSEA= 0.038, GFI= 0.958, CFl= 0.990, NFI= 0.965 Fanmi 2

Chi-square = 63.563, Chi-square/df =1.352, df = 47, p = .054, CFl = 980,
GFi= 958, NFl= 965, RMSEA = 038, RMR=.034
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AN 2 1HaNTIATIEVILARALNISIATIAT BTN VDINTIANITTINAYNTTAIHANDYBULYA
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MAMT 2 Lﬁ'aﬁﬁ]ﬂimﬁwﬁwammﬁaLLUimyﬂumﬁmmiL%ﬂﬂaqwﬁ ATUVBULYA
ATNATNTONINTTLIITULAEAUHANIANTUITY WU FUUSTTBNEWanensanonanis
ﬁi"n,ﬁumuﬁuaqsjﬂﬁmaumiqﬁﬁﬂiqLLiuLLazﬁ'ﬂ’ﬂﬁ’mi’mﬁm IUﬂQIMiUMMWﬂﬁlqwﬂyﬂu%aUL“UGI
ANANLNTININITLYITU (B = 0.665, p <0.001) sesAsIALKANTIFLTuIL (B = 0.445, p
<0.001) éau%m%wamqgammé’hLLUiﬁﬁ%m%mamqmwiamamim"']Lﬁumwuaquﬂizﬂaumiqiﬁa

(%
a

159u5ULaENRNTIMIAUIU WU AIRUIAIUNITIANITTINALNSLBNTHAN 90 0ULAUHUAILUS

AUTDULIAAIIAILNTON N TUVITL ([3 = 0.405, p <0.001)

NANSNAHBUANNAFIY

& '
a

H1: ﬂ'ﬁ"ﬁJ@ﬂ’]iL%ﬂﬂﬁE{VlﬁﬁﬁVlﬁWﬁVlN@iﬂﬁ@GUE)‘ULEUG]ﬂ’J'HJﬁ’]QJ'ﬁﬂVH\‘iﬂ’]iLLEU\‘Pﬁu aﬁuaqu

[y

MNaNNAgIY o seaududAnyfisedu 0.001
H2: N153ANITTINAYNTATNTNANINTINONANTITANTUU AT UAYUAINANLATIY

syAuUludRYNTEaAU 0.001

'
a

H3: YOULUAAIILAIUITANINAITUUITULDNTNAN A TInONANIIANTUIIU aﬂ’uagumm

o o A

AULRFIUW U SeAulbdAiseau 0.001
N150AUTIIHANTIIAY
N15398L3 0B NINALTIANMFVDINITIANITINAYNENAINANDVDUIAAINAILTANIINT

'
[ [
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qiﬁa}?fqLLiﬂﬁﬁﬂammwiumﬂimﬁuuaﬂﬁmmﬁﬁﬁg A9 NAN1IALIUIUYEIIANTT INTIZY

pudIFIvesgsiatuausaeduglanenanisaiuny dennassiunsiny1ves Asikin et al.

a

(2024) w
93An15 aziulawadnsNTInaudnsavesesanisludunouaanievainisnidugsia uas

a5uemsiananisaniuaunegsiaduaiioudi@iandslunisussidiudnaninves

arwansalunisussquiimaneasams WenanisduiusnuvesUsznounsgsialsusuuasd
findaniauny sesan laun JaduniureuuamNANNTNINITULITY donnapIiuNIAng
284 Porter (1985) laLauain e5unen Competitive scope AT AMLATEULUAYDINTS
siugsiaiiteasseulaiuieulunisuvedy I@Bﬁﬁ]ﬁm’]ﬁz\‘isﬂ@ULWWI’NQQW]&W%LL@%EUE)ULGUGWHQ
paamngsy deuwmAndmielnesennsansoyauuninenswazaunetolulufianiaid
UseAnBnmgean daty nsfiesanissaiaasdndulalenagmslanagnanidunisddugshiau
Sudunesimssimusreuaauaansonsnsuesiulndang wesladoniunsianiadnagns
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anunsaussgmneuariuimeiUdsuuladuanmuanasuniguonlaessiiussansnniian
(Wheenlen & Hunger, 2012) faifu gUsznaumsnisiautaussauzvesyUsenouns Anyidad
N5EANITBINAYENG VBULINANAINTONANITUITY L‘wmmw‘fﬂﬁq'ﬁ%ﬂizammméﬂL%ﬁla;'m
selauazarsanuaiydulninanissidunuiiilgsia

’J’mqﬂﬁzaqﬁmﬁé’m%@ﬁ 2 LﬁaﬁﬂmamﬁwaL%qmmmzwiwmﬁmmﬂ%qﬂasmé VOULUA
ANANN5ANINTUSTY u,azmamﬁ@i"]Lﬁumuﬁumﬂﬂisﬂaumﬂﬁqu,iuLLazﬁﬁ’ﬂ%’mi’mﬁm

N33R BINALYETBYENAYNINTINDYBULINAIUATANTANINTTUTITY WU21 VoyaiTs
ﬂizé’ﬂﬁaﬁuayuamﬁgmmﬁ%’aaéNﬁﬁaﬁwﬁfgmaaaa donPABITUNSANYIT8S Monday et al.
(2015) na1NMsIANsdanagnsiivEnaliuInaesziumILiuretennis Jedsnafinena
flsuagnanisduiuau uonand msfnwiwes Yu31ns ugF wagag (2563) wua1 MITanIs
anuidaeliguaznisdanmadanagnsinansznuidsuinmenanisaidunuresaniuiisady
sensiifedfyneadfouiy

nMsdansdenagnsiidvinaninsanonanisdniunu wun ﬁzsjuaaﬁal,%wiz%’ﬂﬁaﬂ’uaqu
auRgIunsidvesnsditoddymeadn aonnaesiunIsinwwes genall uiauey (2559) finuan
nsdanisidenagmsiimnuduiusiunanisdiiiunu e dadeiifinanonisamumusesuiouas
ﬁwlimaﬂqiﬁaiiﬂLLimﬂszﬂauﬁwmi’mLLNuL%ﬂﬂaq‘wé MeURTRLNagns MsUseiiung uazns
muamnaqmé LazN3ANYIYBY Abodunde (2020); Komelius et al. (2020) WU2T NFEUIUNNT
U%Wlﬁmmaqmé ImsjLawwzmimmmummaqmé nsUUAnIENITANTUNY wazn1TUTEUNG
Tunsassaneuszavsnmnssdiunuvediamisvuinnaisuazynmdn (SMEs) luniang funn
vosUszmAluIize udansAnwives Friedmen et al. (2019) fAfnwAwansznuannsinnis
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Insydifum uazaz (2562) WU YOULUIAAIINANINTONNSUINTUTTBNENavInTInoNANIS
fufluny ufsnsfnwves Asikin et al. (2024) Ai5221NSAMUAYOUIYAANLABNTANIINNG
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uazvaUURuTidunongndaunazanssanmnisnieluggseny naudlenaduggseis i
AMIENEIANTERUIN S 48 AU Imai%%%m%eﬁmwuLawmmzm (Purposive sampling) kU3
ponudu 3 nauq ax 16 au vinsdnaalusunsuiifuue 1una 8 #aw Taenaud 1 dn
nagnsnislvaginnuazramvuiiuiiludu nquil 2 Annagnsnsluasinnuazvomuuiuidu
uaznqueuaninmelusunsueaniidinieiily AATeeTuuANAI9UeIN1IENEIANTEI NG
AIUAN NuTl 1 Wagnquil 2 P18733LA5 1AL TUTININAFE (One-way ANOVA) Tias gy
VoyANTMIENEIAN LarauTINNTIMENY AuasLdusuaraReanuesnatuie n1vse
waraUiEe1 NoUN1IINABY NEN1IIAAEIEUATAT 4 LAy 8 TNTIAINNAN MIBNTTIATIEN
AuLUsUTIUIMaEuU It (One-way Repeated Measure ANOVA)

HaNTITewU MdINIvaaesEUAMT 8 nauATUAN NquVIAABT 1 WarnguNAARaT 2 i
mazﬂé”agmLLmﬂmqﬁ’uaéwﬁﬁ’aﬁﬁmmqaﬁa (p<0.05) WATNUI ATnEAL AL usuaY
RO NPT SR EERT Lagna1UfAeveanguAUAN naul 1 wagnquil 2 daw
uwanaeueensiifeddeymneadn (p<0.05) AT ﬂ'1'ﬁﬁﬂmﬁ%ﬁlﬁuiwmsﬁﬂmmmzé‘u
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The Effects of Hip and Ankle Strategy Training on a Vibration Surface on
Fear of Falling and Physical Fitness in the Elderly

Kamonwan Thongsamrit,* Amphorn Sriyabhaya,** Supitr Samahito***

Abstract

This research aims to study and compare the effects of hip and ankle strategy
training on vibration surfaces on fear of falling and physical fitness in the elderly. The sample
group consisted of 48 elderly individuals with a high level of fear of falling, selected using
purposive sampling. The participants were assigned to 3 groups of 16 people each, over an
8-week period: Group 1 underwent hip and ankle strategy training on non-vibrating surfaces,
Group 2 trained on vibrating surfaces, and the control group received a general exercise
program. The differences in fear of falling between the control group, Group 1, and Group 2
were analyzed using One-way ANOVA. Data on fear of falling, muscle strength and endurance,
balance, and reaction time were analyzed before the experiment, after 4 weeks, and after
8 weeks in all three groups using One-way Repeated Measures ANOVA.

The results showed that after 8 weeks, the fear of falling among the control group,
Group 1, and Group 2 was significantly different (p<0.05). Furthermore, fear of falling, muscle
strength, endurance, balance, and reaction time also showed significant differences (p<0.05)
among the groups across all time periods. This study suggests that training focused on
controlling the hip and ankle on vibrating surfaces is effective in reducing fear of falling in
elderly individuals with high levels of fear. It can be used as a training method to reduce
the risk of falling in the elderly and offers an option for promoting elderly individuals'
knowledge and planning for physical health care to prevent fear of falling. Additionally, it
supports access to comprehensive health promotion services, screening, and early

prevention of fall risks in elderly patients at hospitals.

Keywords : Hip and ankle strategy training, Elderly, Fear of falling
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nananile nManssilaznaIUfAte1 EmneuNINeaes nFmpaesdUawi 4 uar 8 Aadd
One-way Repeated Measure ANOVA LLazLﬁlawum’mLLmﬂml’lxi‘vf'lmsnﬁsml,ﬁsmﬂ’;’mLLmﬂml’N

elunquuuuseanleans LSD

o w

4. MnuAsEAUted1AYN19annn p-value < 0.05

o

NAN1599Y

naueieesaulugduneandgs onewie 68 U dminade 57-60 Alansu atuguads

158-160 t@UAMLUAST AYUNIANYLRAAY 23 AlansUABLUAT? AUAULATMREAY 123/75 JaaLUAS

U599 hardlonIIN5AUYDILARAY 74 ATINBUIN AILEAIANTIN 1

M13199 1 uaneAlRfsuara U gauuIINTFIUENYULNINIEANYBINQUAIRENN (N = 48)

ﬂﬁjummm ﬂejaﬁ‘i 1 ﬂejzﬁi 2
naw (n = 16) (n = 16) (n = 16)
M=SD M=SD M=SD
LA (V18/98Y9) 2/14 2/14 2/14
21y (0) 68.81+3.37  68.63+3.44 68.69+2.90
ot (nn.) 57.63+7.77  59.31+9.90 60.81+5.79
g (vu) 158.31+5.12  159.31+820  160.56+6.41
Autiinaniy (nn./u.%) 23264256  23.78+3.66 23.69+2.82
Anudulainvaziuia (. Usen) 124.40+9.17 123.60+13.00 122.80+12.80
ANuRuUlafinvaizAaIufl (Lu. Usen) 77+14.83 75.25+9.09 72.88+11.48
Sasmswuvesitala (adwmeund) 7641563  7531+9.53  72.75+9.72
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A15199 2 UAAINITIATIENAULUTUTIUNIUAEIVDINILNRIAU TEMINNQUAIVAN NGUT 1

b

a

LATNANT 2 YRNBUAIINARBY YAINITNARBIFUAIMT 4 UazdUnavf 8 a8
Analysis of Variance : ANOVA

ANMENAIaY (AZLUU)

P SS df MS F P
NOUNTNARDS $9119NQu 18875 2 9438 859 430
aneflunau 494438 45  10.988
2 513313 47
ndansnnaesduami 4 $¥119NaY 176292 2 88146 5208 .009*
aneflunau 761625 45 16925
Kt 937917 47
M&anINAaBIEUAT 8 sTvNengN 2364500 2 1182250 66.109 .000*
aelungy 804.750 45  17.883
9 3169.250 47

*P< 0.05

HANTTIATIENANULUTUTIUNAREIVDIN1IENAIAUTEMINNANAIVAL NQUT 1 Uaznay
1 2 YIMEINITNARBIFUAMTN 4 WU NHININARRITUAMT 4 TA1IENFIAUTEININNGUNIEY
' ' U ! a o o w QQQAI % ¥ ' £ d‘ ) ]

nauuanaeiuegailitedAynadanseAuuesni 0.05 Awanns19R 2 InenanisiuSeuliiey
' 'Y aa ' a A ' ) ! ca' Aa o
Anuuanadusen aeisn1sves Tukey wua ileenauaIvANiunquvnaei 2 1fin1end?
AuLANANAIUEENHTYEAYNNETANTEAULOENIT 0.05 LASTNUSINITNADIFUAIUN 8 WU &
ANIENTIBNTEMNNAUIEUNUIANA AW ltEd AynIsadifnseiuteunin 0.05 Iagnanis
Wiguisuanuuananadusieg ae38n1sves Tukey wua 713 3 nay 101endausemangy

Y

upnaafiueslitedAgyneainnseauueaeni 0.05 YNnay
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M1319% 3 LanIA1LRde @udgauuiIfnggIU warAIANKUSUTIUNARAL UL TR IVDIN1IENE)

A3 UATALTIANINNNNENFUTUSIUKEIY NOUNITNAREY NAINTNARBIEUAYT 4

LAE 8 VBINGUAIUAN NANNAGDIN 1 ULazNauNAaBsil 2

(N = 48)
nquALAY nquVAaosf 1 nquitnaaes 2
I1YN9 LYLLIAN
M SD F p M SD F p M SD F p

Lamendan (Avuul)  neumsveaes  42.63 294 4447 000 4288 303 20876 .000 44.06 389 96058 .000*

videmii 4 39.88 4.1 * 3731  3.89 * 3519  4.23

vidUemii 8 3613  4.54 2625 5.39 19.00  2.00
2emuudusiuaray neumsveaes 1275 208 11221 000 1300 407 40410 000 1206 3.11 16547 .000*
aanuTosnanile widUnvi 4 1494 214 * 1531 370 * 1500 3.37
) vidamii 8 1738 253 1894  3.99 20.19 293
3.aUgnsen nounsWAaes 0705 010 1494 002 0.666 012 4996 000 0709 006 11536 .000*
Hadudl) videmii 4 0677 0.07 * 0.633  0.10 * 0.647 0.04

WUV 8 0635  0.06 0.556  0.10 0502  0.06
amsvsen Awen peumsveaes 544 131 1123 004 598 159 7575 000 609 115 103.60 .000*
wuueg U wdsdomii 4 516 117 * 546 118 * 559 124
(Wesidunnis Ui 8 492 131 484 163 268 056
Jewonan  wdum  neumsveass 656 135 1035 006 853 141 5393 000 818 109 10496 .000*
Fuonas) widUnmiia 629  1.39 * 735 152 * 739 103

Ui 8 602 1.50 639 171 363 112
SMSILUUREOUT  neunisveaes 1975 246 14674 000 19.44 393 26224 000 1975 257 219.44 .000*
(ui) * *

U 4 1756 222 1656 3.56 17.06  1.73

vidUamii 8 1600  1.79 1456  3.65 13.88 141

*P< 0.05

HAAINNITIATIZNANULUTUTIUMUABILUUIAG1989n1IENEaY ﬂ’ﬂﬁJLL%\‘iLLiﬂLLﬁSﬂ’J’]&J

aAnuveInNaUile AU NINTEIUUUBY ANV AUAUALNAUN WAZNITNTIAILUY

LPABUT NBUNTTNARBY FINITNARDIFUAMT 4 Uag 8 YBINGUAIUAN NJUNARBIT 1 Uaznay

= ' IS ' (% ' N o o w aad (% ¥ ' 5 '
NRABIN 2 WU UAIULANANINUBY NN UYFNAYN TN TEAUUBENIN 0.05 19 3 nay Tnna

nsUSeufisuruuanautusieg WU NauAIUAN NaNNAaBTl 1 uaznauvaaesn 2 dfuus

o

AINANITENINYIIRILANA 1 TUTURAN AT Uee it d Ay nsadAnseAuuasni1 0.05 9N

AT FIUARIAITNT 3
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msiteadell Wunmsfnwuasieudisunavesnisiinmenagnsnislyasinnuasvoin
vufiuiidunonnendnuuaraussoninwmnanielungsengfidengsening 65-75 7 iuan 8
daw wanszvuiiAnainnisiinanenagnsnislyasinnuazreminenniendiay a1u1s0m8an

v (% [ '

amzndiadle lnenguinidnalenagnsnislyasinnuasvauuiuiduwanaiunsinaenagns

(% [ ' (% [

nslyarlnnuazvemvuiuiludu Snftansilnaenagnsnislvasinnuazvomuuiudiludy
uwananstun1slnaeTusunsueendidanieialy anuan1s@nwiuanslmiuinlusunsudn
penagnsnslaarinnuazvomuuiiuiiduiinidoaat uamanannizndraula lufianefiady
081927M wagvnyasegnaienagnsnslyasinnuazrewuuiuiidnnsdu azanunsnsilng
amendaauiianasnnindylaaennassiu Yang et al. (2015) #idnwinavasnisinnaena
ynsnslvarinnuazremuuuiiinisduazniiounonisanaudemnauluyaseny Taslunay
fheenseenidime memstusein 20 ssn ueiesduanitoufiiaud 20 53w 1 17 waeith 1

Y Y91 5 59U Y 3 ASINDAUAY SLELIANNINUA 8 UMM WU E1U1TDVIWAANTIILNEAT

aad

aulaoesdidoddgmsainfisedu 05 m’muﬁﬁmaqLLazmmawuﬁuamgﬂuLﬁamaqmjuﬁﬁmﬂy@a
Tusunsusenidsmeuuiiuiidu fvssiiunesensmegouiiu-is uunna 30 3uf (30 Seconds
chair stand) uanslviiiualusunsusenidsnisuuiuiiduiiyidoassduinaneauudausouay
AmEANUYEINa Lo uardidennansun1sAnyIves Chung et al. (2017) iANwINATD
Uiz?m%mvmﬂmﬁﬁﬂmaﬁuazLﬁauﬁﬁmmﬁLLazLLauwagmmqﬁ’uLLém’mLﬁgu%uLﬁwﬁu WUN N3
Anmsnsduaziitouiifimafinanuinaswoundgauuuniey e 8 dam aunsaweia

AuudLsseInauilolaianun naveIa1uisen (Reaction time) lunauidnaienagns

[% [ (%
v A=

nslvarinnuagremiuuiuiay WA FATe ATy aonnaesiu (Zelei & Zana, 2019)
N nafazendudnuiaussnnmnaneiddyaenmaedeulnluiinused iu Fans
wndoulvniiussausznoundniisnidunenismses E‘JamqLaazLamﬂﬁﬁ%mmimauauawmﬁuﬁu
Amanen1nsfiugas enanslmAngtRmmannavnanla munismssfuuuegiuTivas A
voanquitinaenagnsnisleasinnuazowniiuiidy ivssiunsiniedinuasUssdiunimssi
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quagﬁ’uﬁﬁéﬂLmuﬁumLLawé’UﬁnﬁﬁﬁwﬁJﬂLﬁ]uﬂ’jwLﬁaLﬁﬁjuﬁ’wé’qn'ﬁmaaqﬁﬂmﬁﬁ 4 Fyiuds
prseaniidamennnm 8 duawiauluifionadwnfidaaun aumsvssihegfuiiuuuduniuay
ndumesnaumnaesd 1 fuwluunsmssiiuuueyfufia wisuudunuasndum aonnassty
Faes et al. (2023) #ilaAnwmadsunduresnmsduaziiiounsanuudussonaiie A
dangu n1snssianaznsiug Tunquiissnsaesnquesnidanisuuadesduasiiiouiiiaiud
uanaeiy wasAdenum saomnauanansavinlummssiduituesnsddeddymaadad 0.05
Wiy LLaﬂuéjfmmimqéhqum?{auﬁﬁuamdu@ffaaéw MnuadEluedsunnsnsaLuy
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(% (% [ '
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Sports Medicine (2019) 3nMsiATEnanITIdeassd wuan Heawnauidelnaulusunsa
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Advancements and Opportunities in Management Accounting Research
in Thailand

Boonyarut Yanyongpanich*, Pongsakorn Yanyongpanich**, Seerungrat Sudsomboon***

Abstract

Management accounting is a tool that enhances business competitiveness and creates
sustainability for the organization, especially in the uncertain environment of Thailand. The
objective of this paper is to point out the journals that published the research results and
trends of management accounting research in Thailand, the nature and format of the current
research on management accounting in Thailand, and the gaps and opportunities for future
management accounting research in Thailand. We selected a total of 209 reliable articles from
journals in TCl tier 1 from the ThaiJO database system from 2007 to 2024 and collected data
from abstracts and published content for analysis and synthesis of the content systematically
and in accordance with the research objectives. It was found that most of the management
accounting was published in the Journal of Accountancy and Management, the Christian
University Journal, and the Chulalongkorn Business Review, and the tendency of education has
increased significantly from the past according to the changing environment. The characteristics
of management accounting research today are mainly related to the concept and instruments
of cost management towards performance. Most of the research is empirical, and the
instruments used to collect data are still questionnaires from those involved in administration.
This creates a future research gap for managerial accounting research by adopting the concept
of new management, explicit references to theories, and modifications to research models and
methods that will increase the reliability of research outcomes with mixed research or the use
of secondary data. Researchers and interested parties have seen the channels to access
management accounting research and apply it to solve problems and conduct research in the
future. They can apply management accounting concepts to contexts that are consistent with

research results and develop research studies in a different way from past research studies.

Keywords : Management accounting, Research trends, Characteristics of management accounting

research, Research opportunities
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Product Development of Cavendish Banana Powder with Mixed Cereal

by Double Drum Drying

Suworanee Pancharoen*, Phakaphan Buaphanat**, Sukanya Hinmai**, Phensiri Khongsit*

Abstract

The purposes of this research aimed to study the production of Cavendish banana
powder with mixed cereal using a drum dryer. The study consisted of the followings: 1) to
study the effect of drum surface temperature (120, 130 and 140 °C) and maltodextrin
concentration (100, 150 and 200% by weight of fresh banana solid) on the product qualities,
based on 3? factorial in completely randomized design (CRD). Physico-chemical qualities
and sensory evaluation were analyzed. 2) To study the optimum content of Cavendish
banana powder in the product. The results showed that increasing surface temperature
provided a decrease in water activity, moisture content, a* and water absorption index,
while the values of L*, b and water solubility index increase. Additionally, as the addition
of maltodextrin resulted in a decrease in moisture content, a*, b* and water absorption
index, while the L* color value increases. Results found that the optimal conditions were
drum surface temperature at 140 °C and maltodextrin concentration at 150% by weight of
fresh banana solid. Afterword, the optimum content of Cavendish banana powder for
producing Cavendish banana powder mixed with cereals was studied. It was found that
Cavendish banana powder at 50 parts per weight of the mixture to 100 parts of other
ingredients was the most accepted by consumers. Whereas, the main ingredients of the
product consisted of oats, wheat germ, black sesame, soybeans, milk powder, whey protein,
inulin, and brown sugar at 10, 16, 5, 7, 20, 18, 13, and 11 %, respectively, which involves
processing Cavendish bananas into powdered drink to enhance value in the food industry,

extend shelf life, provide convenience for portability, and meet health care needs.

Keywords : Cavendish banana, Drum dryer, Cereal
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seuLefvendnfunilaainiadsseuunauuugnnaaentinn aluisuanud s iy
nszUILNsTuILUUgnnAlndnyuslasiaseseufsundwnnddnsurduguinel
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PINUNANSEY QYN

A liuN1599e
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a
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nEevieNALAY TndamRTguTunaevetany3 daninany3 fsvezauani 5 (7
WienTAwdesime) Uiinamewdsiiavareila 18-20 ssmuing uaslinuiiusesay 65.02+0.45
ihandanivfen arwianuazeinazidusanlmadvarsinwnadonmanludala
(Potassium metabisulfite, KMS) 508ag 0.3 ﬂ’]’?@]qauwﬁm‘ﬁlLM?EJQJI;JE)UL?TWLF’W%IBWTWLLT/;IQLLUU
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DU UL 9 Ane mnﬁ“juﬁwiﬂf‘;miwﬁ@mauﬁ’ﬁmamgfswaumL’;uﬁﬁum LazdlATIEVANL
LLUiUiauﬁuaqsﬂjayJaImaFL% Analysis of Variance (ANOVA) Uag3iAs1efamLianA19senenLade

o w

Tnely Duncan’s New Multiple Range Test fissduiiadndty 0.05
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1.1 mafnedauautinisnmenin loun

1) Samalaglaiedes Colorimeter (8e Hunter lab, S;u color Flex EZ, USA) uanaa
aluszuu CLE L%, a*, b* §9mn L* wansdananuanns (0 /e dn waz 100 Aea19) A1 a* wanads
ANELAS (a* A1Uan WuALAY waza* mau 1udiden) wava b uansiid@mdes (b* auan u
Avaes uazh* Amav Wudiiu)

2) SauSunainidasy (ay) Tnely Water activity meter (?leg{a Aqua lab, 'iqlu 4 TE, USA)
Tnedsiningessussqadundusesindivuaviosuinsosas 50 vesUTunmduainty
thaduiondluldluniesiinsendazuansan a, Ainla

3) é’ﬁuﬁmi@m%’uﬁw (Water absorption index; WAI) #1335u84 Yousf et al. (2017) 1oy
vmsdaudniiesns 2.5 ndulaadunasawuiiininsivdiminuas Wutindu 30 Jadans
thluwenieniosenans iunan 30 Juad LLazﬁwiﬂLﬁgﬁLﬂ?aqmumﬁjm‘ﬁ 4,500 sounauUf
Wy 35 Wit mwenansavansanulanazioasenainiy thuaeawudfinuazaiuiidueaiilalds
i filaludunamadeiinmagadui daunsi (1)

Thntinasuvaenwudihg - shuiinuasasuiiiag

aylinsgaduin (WAD = — (1)
UIAUNLWNUDIRI881N

4) puiin1sazaiaun (Water Solubility Index; WSI) #1135 u99 Yousf et al. (2017) 11
asazarwavlanlanantuneusviigaduin Wssinelastdluiuigeuianmgil 70 esrwadea

Wuan 5 1lue Fadmdn denilalumuiamieisviinisazatsul seaun1si (2)

o v thtnvesditldandila x100 ©2)
AYUNITaza1BU (WSI) = T
wminuewessiegg

1.2 M3Aeszvanaudiniaad laun
1) Ay MUITNINTZIL AOAC (2000) agiidiegnsundadmtinusyanm 3 n3u 1

wonlaaslunselasergiiflouiiviinislaninuuuay yinistaninuenssUasuaziieseneu
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nseuunannszUes antufinan mﬂﬁ?uﬁ']ﬂizﬂamumamamaauamauﬁqmmﬁ 105 93¢
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SUszanm 30 Wi uasvhiruAnaulanansesimini 2 ade Annefuliiy 1-3 fadndy an
Suiinen ngenutuannsadailaninaunisd (3)

At (%) - % (3)
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1.3 MsUszliuananianIaUsEamauls (Sensory evaluation)
TnannaouaMuvaUA LS nuazUTINg Andu S8R wazauveulaesiu ade
F3nsTunuulnazuuANTeU 9 S2RU (9- point hedonic Scale) (1 = luveusnilan uaz 9 =
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LqumiwmamLLUU?juiuuﬁaﬂamyizﬁ (Randomized Complete Block Design, RCBD)
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ANIURYNIYIRUNENT Y QYN
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uazimansIBues R 10, 16, 5, 7, 20, 18, 13 uay 11 @unudfu wagyinnsinuiuing
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A9t 1 @mamﬁ’amamamwLLazmﬁﬁuaméVawammuﬁmm
auudll  wealn Vo Ay g
Q) wnga3u dase (%) L* a* b*
(%)
100 0.39 +0.01° 557 +024° 7494 +042° 729049 18.88 + 0.60°
120 150 0.42 £0.01° 575+0.13" 7636 +0.34° 624+0.19° 17.50 + 0.53"
200 0.40 + 0.01° 497 +0.11° 80.36 + 0.43°“ 395+ 0.01° 14.84 + 0.15°
100 031 +0.01° 4.83+022° 7611+060° 321+025% 2398+ 0.48"°
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M15199 2 AUENUTRNINIEATNYBINAIEVNDUANIUAYHS

gaunndl (°C) woalaangniu (%) Fufinsgadiuti dufinsazasth
(Sowaz)

100 4.24 + 0.30° 67.83 + 2.70°

120 150 3.23 + 0.30° 68.59 + 250
200 253 +0.11¢ 70.78 + 2.58

100 2.08 + 0.21¢ 75.39 + 1.43%C

130 150 1.24 + 0.06° 79.37 + 8.10°
200 2.87 + 0.26" 73.58 + 2.30%

100 3.11 + 0.10° 76.52 + 4.32%

140 150 2.42 + 0.54< 76.45 + 1.11%°

200 1.37 + 0.23¢ 78.31 + 5.00°

NNBLUA : ma;&auamﬂummﬁa + HQULGEJQLUUJJ'W]?E'WM

LY

¢ yyngfis Awmaaesfieglureduufediuiinuunnaeiuvesildedfynieadis (p<0.05)

M13199 3 AN NN NUTEAMFURAYDINAINOUANIUAYN

qauugll  wealn dnwauzusng d nau FEHYR AINUYDY
Q) ANInSUY Tngsu
(%)
100 4.83+083°  586+090% 540+ 090° 5.26 + 1.00° 5.33 + 0.90°
120 150 490 +0.75° 593+ 1.00% 583+ 0.64° 5.76 + 1.00 5.46 + 1.00™
200 503 +0.66° 563+ 100° 596+080¢  556+0.70% 5.60 + 0.81°
100 553 +0.81°  6.10 + 1.00% 6.20 + 0.80°¢  5.83 + 0.83“ 5.86 + 0.81°
130 150 560 +0.90° 626 +0.80° 6.30+0.70° 576+ 1.04% 5.80 + 0.71°
200 583+ 1.23°  6.06+1.11% 616 + 0.74°¢ 566 + 0.80“ 5.16 + 0.53°
100 7.26 +0.90°  6.63+090°  6.50 + 0.60° 6.13 + 0,93 5.56 + 0.70
140 150 8.03 + 0.66° 806+ 0.80°  7.66 + 0.84° 6.90 + 0.80° 6.66 + 0.80°
200 750 £ 0.90°  7.36 +1.00°  7.36 + 0.71° 6.30 + 0.60° 5.80 + 0.80°

e : veyauanuiuaiade = anudosuuansgu

=€ el dnaaesneglupeduufednulianuwanaeiuesitded1fiyn1eada (p<0.05)

mﬂmiﬁﬂwmmmwmwssamé’mﬁaimaiﬁg;;maau%m F1u7u 30 Ay AdutinAnwiuas
Uszwrwuritalulunislonaaeu 9-point hedonic scale (dnunmnnisnazuuy fe Azuuy 1
vanefis luveusnnilan avuuy 2 vaneda luwousnn azuuu 3 vaneds luweuuiunans Az 4
wneds luveuldnues ATLUL 5 MINERT 18 ALY 6 MNEie YeUENUes ATLLY T Maneds
YOUUIUNATY AZUUY 8 NUNBTS YOULIN WATATLUL 9 Mu18de vounInian) lagvs
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ﬂgaEmaumL’Juﬁﬁnmiuﬁﬂ;auﬁqmmﬁ 80 peALEaLTd USnanaIeauAILATHS 28 n3ue
US1nauinseu 200 T084n3 NAN1INAABILAAIRIANTIY 3 WU Qquﬁﬂaqﬂﬂgﬂ 140 83
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DN AT IUNAR TN AIEHTRL UH.1525/2562 @iinauanasgundndamaaaningsy,
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2. namsAnuUTIINdenaua LR vrs s zanTun sWaunEnSneindevieu
AUAYH I AUNANS YY1
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memenmuaziadl Wulumufinnnsgiudinue Ssladan@nvvsinanateneuaiufvasd
wnzadlumswaLWan S naIe veLA R TR AINEL Sy neiidunalaun v1alen
WNINEAE 916 Favdes uuke nelushu SyAu thmanseuas lavhnsAnuiinunaievey
ATUATNG 30, 40 waz 50 drunsumiinvesdEIuNaNE LY 100 d1u wasfinansdanelnoanlen
Seuay 0.5 VoIEIUHANTTYA Lﬁaﬁvﬁuﬁwgauﬁqmmﬁ 80 osrnigaiea Usinamdndumnaions
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M19199 4 AN NN NUTEANFUNE LU STALNEASUNNAIEVBUANIURAYNIVINUNALTYYINNT

U3une anwazUsng d néu FEYR AMUYaUlAYTIY
Na8%IY
ANIUAYN
30 7.26 £0.44° 736 +050°  7.40+050° 7.33+047° 7.36 + 0.50°
40 7.40 £0.62° 743 +050°  750+070° 7.23+0.70° 7.53 + 0.50°
50 8.00 +0.83"  7.86+081°  833+066° 853+ 0.50° 8.66 + 0.54°

RUYLA : ‘U@ﬁJﬂﬁLLﬁ@ﬂLﬁuﬂ’WLaaﬁJ + mmﬁaqwummg’m

“° g Ameaesiegluneduufgiiulanuuanasiueenlidedfynieatia (p<0.05)
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NAN5199 4 WU mamiﬁmsnmswmaauqmmwmwszamé’uﬁaﬂ%mmﬂgawam
mnuﬁﬁumﬁmmzaﬂumﬁmémLLazmsﬂ’@ummﬁmﬁmsﬁﬂgfawammL'mﬁsummﬁmam%’zgcgwmi
MNMAFBUINIUTEAWENA 31U 30 AU WU USHIUNA 29MBNATLIUATHY 50 dauna
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prudnuazUsng  ndu saud wazaruveulaeiu lnedaade 8.00, 7.86, 8.33, 8.53 way
8.66 MUY waznuIslefinmsifiunaleamuRrannI 50 éauﬁaﬁmﬁfﬂmmé’;umamguﬂ

100 & vilawdndaluduiivensurewuslng wasndndumasaiven
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Topographic Anatomy of the Blood Vessels in Anterior Abdominal Wall
Implicating to Avoid the Vascular Complications in Lower Abdominal
Liposuction: Computed Tomography Angiography*

Chalermquan Na Pattalung**, Siriporn Thanamee***, Sataporn Charoensuk**, Wiwat Jorakit**,

Amonrut Yuenyongwattanakul**, Sukanya Uruwan**** Tanvaa Tansatit*****

Abstract

The liposuction has become a popularly performed aesthetic procedure. It is
continuously invented and developed for effective results. However, bleeding from a
vascular injury during the procedure can become a major problem, such as hypovolemic
shock. There are still few studies of blood vessels related to abdominal liposuction. And
the location of these abdominal blood vessels is close to the procedure point. As a result,
vascular injuries may occur. This study was investigated in the blood vessels of the lower
abdomen and upper thighs by computed tomography angiography (CTA). From the vascular
images of CTA in 100 hemi-abdomens without vascular pathology, anatomical information
was studied. It was found that the superficial inferior epigastric artery originated 47.81+3.80
mm below the anterior superior iliac spine (ASIS) of the hip bone. It was positioned in
relation to the inner vertical axis that divided the abdomen into three regions (Y1), ranging
from -1.64 to +4.14 mm. The deep artery entered the rectus sheath at 1.97+1.14 mm medial
to the Y1 axis and was 4.19+2.64 mm lower than the ASIS with an average diameter of
2.12+1.75 mm. Finally, this anatomical knowledge is beneficial for aesthetic physicians to
ascertain the blood vessels. Therefore, vascular complications during abdominal liposuction

can be avoided.

Keywords : Abdominal liposuction, Vessel in anterior abdominal wall, Computed tomography

angiography

* This study was funded by a research grant of Siam University

** Instructor, Faculty of Medicine, Siam University

*** Instructor, MD., Specialist in Radiology, Pranangklao Hospital

*¥*** Instructor, College of Health Sciences, Christian University of Thailand

**xx% Professor, MD., Faculty of Medicine, Siam University

Corresponding author, email: Chalermquan@siam.edu, Tel. 086-1450809

Received : August 28, 2024; Revised : October 15, 2024; Accepted : October 21, 2024



MFANSUNINGIBEASAFEY UN 31 aUU? 1 4n51aU — JuiAy 2568 93

AudIAYyvaslgynIN1TIY

nsgalusfuduismaatuamunuiileduanufsunnnludagtu vdsmingnAnaundain
Tud A.A.1970 (Bellini et al, 2017) WhASHugrulumsusugusddasnisidaluiulafomilsauiu
%"ﬁu%LamwﬁﬂﬁaqéauaﬁﬁmLﬂ‘qu%L’smﬁliﬂy%’umi%’ﬂmLﬂuéauﬁlmgﬁgﬂumﬁmwazmeﬁzﬁq
siannagaluiiugnifauiesssnslnedasunmonnuas Stureuiumsyiuiuguluaudeiusey
’ajﬁlqﬂizﬁﬂF’;L‘ﬁl’e)Naé}‘v\lﬁ‘ﬂ’ﬁ%ﬂw’]é’WUQ’JWNQWNﬁﬁUiSQW%ﬂWW (Bellini et al., 2017) n159aluuy
szovusnidunislavenasaneyasaluifogalusiulafini lufienislaaninumainuais g
seuunn (Pruksapong et al, 2023) eynlafinsiiaueIsnisnies wu msamlsuﬁuimiﬁgﬂﬁu
Fesanufgssansludn nagalutunisiawes nisgalutulaslvasvaivdeasazansiily
flufiineamsgaludu (Tumescent) Fsfimslaansivhlnvasaidonnai ioann gy dodon
INNTYIARANIT LLﬁﬁwﬂaﬁ;ﬁ’uﬁiﬁmiﬁwﬁmmiﬁwmﬂﬁma oolsfmudinmunisseay
AMzUMINTeUIVIREREen U nmgveiden uaznizidensenainvasnideninuia (Choi &
Shin, 2009; Kaoutzanis et al,, 2017) lngn1azidonsanainmsuinlivvemasnionalanaitewdy
Jymlnaauun fe amalvsemeianzdoaaninaludons WAZNIFEYEEYRUTAT 21N
mManuyassunssnUNStluinisinundnuusnaneiniamansvesiaeaidentiniiimumes
aumLazuBLULiionlatunanszuannsgalaiulufunounie Tnenss Svaenidond
MUV MDIAILAN LU ViaonEonfivuviasaauans (inferior epigastric) uay MaaaLiensay
nszgndnaginn (Circumflex iliac) Sumuslnatugaayiinonis Tnsgunsagaluduiiidnume
uve (Cannula) Slemavilvmasaidenuinuiiansuiadula fedaguuiiinisinwinaen
Aoavainvais3s 1wy n1InsraUssdunisioneise aouiiames (CT) 113019A8AF U
wmdnlulin (MR) n13nsa9meadudssanufias (Ultrasound) kagnsandiuassnaguiana
$79N18 MINADINTTTBYANIBANIAMANTTEIMABALEDAKUUANAR (Computed Tomography
Angiography; CTA) mmaﬂﬁagaﬁﬁmmazﬁam%qmamwﬁaam?iau waztdunsnTiausediy
filugnsrusame wonanil CTA deflenuusngwesnismmassiiuneondeniiniemaslned
mmhﬁq;@aaz 96-100 Way ﬁmmaﬁ’%ww;@saz 95-100 (Chae et al,, 2015) ﬁ’aﬁgu miﬁﬂmﬁ

v v ¥

FilingUszaaananiieAin v i N LILAZ IUNALEUHUALENA1IYDIIABARDATINTINUINBILAL S

P

YAV NFUTUsiUIadunanenedniamansateuen anuilannsaviglndasunneaiuy
AIIUNTIUAL RIS BIaoAd anTid AR TuNTsTOIasEIunUNTImTTznTe T Jerendniaes

[ '

ameunsnveuvevaenideniiintulaglilantlasemnenisgaluduindiumesaiuansle

IUILHIAVBINITIVY

1. AN IVUNALEUNTUAUENAUAEA L VUIYBINA DALE DALAITIHTINUIN DA LA AL
naeadenmNnuYIEINULdTUsAUgadunnneuen

(%

2. WWBANWIAMUANINNRINITIVDINADALE DALAITINUIAUINDIAIUANILALVADALG AR
AUVIFIUUY

3. WeANYIFULUUNINIEINIAAIANTUDINABALE DALASTINTINUINBIEIUA1ILAL VA DA
LEDAMITIAUYN



MFANSUNINGIBEASAFEY UN 31 aUU? 1 4n51aU — JuiAy 2568 94

NIDULUIAANITIVY
msifundsiysfnuvoyamineimamanivomasaideniinimunesiiisaveay
sinansgalusu laun veondeaunstuiiu uasimunusiivasadonunsdudneyfiuiu Ao 9afi
asaidentuunaluginqunaniiosaiauoulafiia (Rectus abdominis 138 Rectus sheath)
wagurusvasadenduiuTinu i masndondlgy GﬁjagaiﬁuummﬂﬁﬁuLmeépjﬁw
sinnnslaaslonansinnnsunsnteuemasnideniierafintule Ssnisfnmilatmundad

NlANANgIveIi UYL ELALYINNITATUANTITEAGY AN 1

= o =y =oar 2 I I
ANMEIATAATEATUBIVADALADANHUITD INDIATUWLI

Uaduaelu "
dadunisuan

-0 A ¥ v
-AAARIALAFBUAINNITIA

!

aauaudadeniely Arvandaduniguan
ol ar ' = w ar
-Anwtayaludszenniniidviuianie 25-29.9 nn./u.? “lddnagearnnisiagn 2 A%

@ & -
UM -LiaLE

Tudndumandwazvieiniu

| |
l

ad a = d
[ N33R f49NN KasATISH ]

AN 1 NFAULUIAANITIVY

ABANUUNTIVY

UsEvINIuaznguAlagig

meldsidnweyanasadoninnimenissaeufinnovasaidonvaanauudine
Tsswgnuranseiiana JnTauunys %qmwLaﬂszil,is?ﬂauﬁaLmai‘ﬂiauﬂquu%nmmﬁfwﬂwﬁamaz
PUYIAILUY 717U 100 919 (Hemi-abdomens) Lﬂu%amuammwm@q 25 A1 (50 919) ABNAY
25 Au (50 9719) 92901y 18-65 9 wagddvduaniseyluris 25-29.9 nn./u? nnaulufing s
ANNYBMaIALEEN YIBLIANNTEUUII LA VRDALE DA

nsWineansy lideya

miAdeiilafunssuseinamuznssunITRiansunSessunTiTe vaneay EC14/2565
nlssmeuiansztanat detufl 28 wounew 2564



MFANSUNINGIBEASAFEY UN 31 aUU? 1 4n51aU — JuiAy 2568 95

n’mﬁm’m‘nm%'ayja
AMENFINNASUNITIUTDIITUFITU NNAUENTTUNITNAITAUNDIYTITUNNTIVELSINEIUA

wiztlunanfeuseedy wIvedndunaivveyaiiutuneu Ineyidedavivisdedmeiuianis

LsanguianssanaliewdsingUssaanaidenasue oy IniusIuTINveyaidy nawinlasu

=

AUYINKAT JITBYINNITAVVBYAIINAIMBNTLTEABUNADININNGUIUTIETNGT TuuFion

ﬂiaUﬂqumﬁqwﬁwﬁmLLawTusmé’muummﬂejméf';aéwmummsﬁﬁ’m% ELUﬂTiLﬁUSZQJJE]JJUa?JﬁQ]JEJﬂ% i
eI mAILYNT I a19n3eEInen Lﬂuﬁgﬁﬁé’fﬂ Fafifdunisenunw ﬁ“@%@ga Aasgn
waziUanardudeu Iumiimawﬁjagaiﬁaﬁgmmiﬁﬁm'ﬁﬁzq%amaméuﬁaaéw Gﬁjazgaﬁuamfju
fevrsioiduniudy veyaideiilnasiiluladsslosumednniamidu wasveyafiamunazgn
yhanemelu 19 nevdiniinansifelaiuniamounsun
NNIMBNTLIEABLA LA TVIADALE BATIATOUAGHUIIAMUYIBILAEAUTIAILULT VLA

100 973 QNANMIAIENTAANALAENTTATUIAEAURLALENA ANLENIINAINTY LasH UM
maﬂwaamLﬁamﬁé’uﬁuéﬁ’Uﬁgmé’qmmmUuaﬂciﬂuIUsLLﬂsmszj@Wm% Philips IntelliSpace Portal lag
Anviveyanaoniden il

_ vaendonuadtudy Superficial Inferior Epigastric (SIEA) ﬁﬁ%mﬁqgmﬁ%ﬁm WATLU?
GLIIRRY

- veendonunsdusiy Superficial Circumflex Iliac (SCIA) ﬁsi’%mﬁmmfi"n,ﬁm LA
viaanLien

- vaonLdenundudn Deep Inferior Epigastric (DIEA) fisunusqaudsutuiiieomuiu
fio fiaandenunaan Rectus sheath

- fumusiinaendonsduiy laun Great Saphenous Vein (GSV) Superficial Epigastric
Vein (SEV) wa Superficial Circumflex Iliac Vein (SCIV) iwmasnidonsilnafimumn

;ﬁé’aﬁmumLmummgmﬁmu’]iaaywﬁwwmmﬁqLﬂmmﬂuaﬂ il

- unuds (Y axis) adsmumosgauuady 2 1slasduuaununans fo wuflanauasie
waEHInU (Pubic symphysis) gninuaiduwny YO ﬁuﬁmﬁfwﬁwﬁmLmas{ﬂqﬁagiwiwazﬁa
(Y0) uazjainsznn Anterior Superior Iliac Spine (ASIS) aggnuuaidu 3 aamimiq fu Tnglyuny
LRSI 2 unu ABunu Y1 way Y2 mudu anddluluduenuasunudafionnuiulunsegn
ASIS gnrimuaiduuny Y3 uifamuva 3 éauéaaﬁgmzmﬂuﬁmmﬁﬂu (Medial zone) U3Lad
p3Ina (Middle zone) wazuiaaufsuen (Lateral zone) F1n il 2

- unuwau (X axis) Ao unuillyiafifauemaondeniinimumasnunuis (Y axis) 39
fsuslasiuiavan 8 sedu (L1-L8) anuuasans Ineseduasiognimuadussdu L1 Yunszgn
ASIS gnmuaiiusesu Ls Auiilanoasieuazegmieyunszan ASIS gnuuatu 4 @y fu
Tnglaunuiuineu 3 sedu (L2-L4) audiy mﬂuuaqéwLLazﬁuﬁiwiwﬂmimﬂﬂ ASIS (L5)
LAEN3EANIINUN (Pubic symphysis) gnuuady 4 @y fu Tasunulutuiueu 3 seiu (L6-

L8) fan i 2
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- JUARLALHILAUENAN Audn waridavemasndonuastuiiu SCA fifuruaga
MR LAZWUINADAREAIINUAY Y2
 gupduETUAuENaN ATwAn uaziidavemaandentulin DIEA fiduvumaonidon
UVNLI7 Rectus sheath gninszerlunuiunuuauanun Y1 uagszegluunuuuaianyunssgn
ASIS
- GUIAKAIKILALENAN ATWEN warfitafimuumasndensfuiiuiinurimiinaen
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Tunmsfinwasaiimuslvainisinszermavesvaendenfidiuuegsnivioogau
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M13799 1 YayanIesyIns

, ALade Y9

vesa M+SD (ArAgn-Angegn)
91y (0) 51.20+8.90 (29-65)
it @lansw) 72.19+4.92 (62.7-82.7)
s (Iwufng) 165.56+4.90 (154.8-174.0)
futluanie (Alansu/iumns?) 26.32+1.02 (25.04-28.63)

MnMIAnyILeyanaendenuastudy SIEA uar SCIA Turanuines $1uau 100 919
WU Tuaenidon SIEA $1uau 98 119 Anwdusosay 98 uazmasaidenias SCIA $1uau 100 979
Anwdusosay 100 Tasfivaeaidenuns SCIA F1uau 96 119 Aifivaemidennsiadssedulunsegn
ASIS (L5)

INMsELAINUT iondenunsiuiiu SIEA way SCIA fuvasiidismnannvasaidonung
Fernoral #1526 ua13m® Inguinal ligament I(ﬂ&JW‘U’JIWMaE]V’ILﬁaﬂLmﬂﬁ’jﬂaa\iﬁzﬂLLUU“UEN?;@IF?’]Lﬁ(ﬂ
2 ures SIEA uay SCIA 27 173 uaNANUUNUI WuIN1TIeRIveImaenLdon SIEA iieuiy
WAUIMSEIU Y1 8 4 JULUU e

1. sUuuUTl 1 vaeadoauas SIEA Mafauennaunu Y1 umdarnuunuiieagaiulune Y1
donemluuinuituiididy (Medial zone) nusesay 47

2. ULUUT 2 viaeaidenuag SIEA 1efuanADLAY Y1 WUTBEAY 25

3. UMV 3 naeaidenund SIEA 1siluuazuenasuny Y1 Tagdaunu Y1 vanemumis
wusoUAY 24

4. 3UuUUT 4 waoaidenuas SIEA 1adrlumauny Y1 luudnaiuiidsly (Medial zone)
wuspBay 4

yaoAEaauAITURY SIEA

INN1ANE MU Haenidenuasiuiy SIEA fgafuinisedu L6 uazazaneiafiesedy
Aanansszmnsasieuay ASIS n303edU L3 (100%) dviaoniden SIEA sepay 97.96 Tia1esails
58U L2 uagdnnusesay 95.91 fhwhivssduasiionte L1 lnsvunaausiuausnatandeves
vaeALAanuAd SIEA Aiseiu ASIS n3a3eu L5 fiAn 1.21£0.17 fadluns Annudnainidmnis
4.62+1.21 Jadiuns

flefnuidagadiidnvesvasniden SIEA wuanfisvegmalunuannuusulunewny
1M1 Y1 1.04+2.00 dadiuns LLaza&ﬂGTGiaiimsz@Jﬂ ASIS usregn1a 47.81 +3.80 Tadiuns
Tneaaridavemasaiden SIEA uunmaukiuausnataais 1.83+0.35 fadiuns Saudnain
Aavinds 36.51+4.37 Hofiuns veyavaskuIasndon SIEA enunadiaduiusiuuny Y1 oy
Tuma9semng -1.64 B9 +4.14 Taiuns 18yan1TANIUUIALAURILALONAN LAY TTELNTINUNY
Y1 ypavandenund SIEA luunagseiu nunilneasiBendamsed 2
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M19197 2 VOYAAAITEEENITIULLIUNUUBUTENINVARATRARAITUAY SIEA AULNUNINTEIY Y1
wazIALEUN AUl uLAAE SR

3282 VUIALTURIUANINANS
32AU U (n)  Sewas (Liadung) (Hiadlung)
M=SD M=SD
L1 94 9591 -1.64+4.08 0.98+0.25
L2 96 97.96 -1.54+2.97 1.17+0.28
L3 98 100 -1.53+4.05 1.17+0.18
L4 98 100 2.01+3.62 1.19+0.16
L5 98 100 3.88+5.19 1.21+0.17
L6 98 100 4.07+5.23 1.34+0.23
L7 87 88.78 4.14+4.58 1.38+0.13
L8 31 31.63 3.60+4.64 1.44+1.26

NaoALEoAUAITUIY SCIA

NMsEnYINUT aendenuasiuiu SCA alugydaesiiafegmilonasesu L7 uay
wieseduRnansssrasiouay ASIS uiesedu L3 (91%) vasaifonsiuiusosay 32 7
My L2 warlisiuausesay 6 fivasaidon SCIA Mafisssiuazievido L1 Tngwunnau
NIUALONANLRABYBIVRDALEBALAY SCIA sumus ASIS §iA1 1.38+0.22 fadluns AAudnann
Hantls 3.12+1.02 faduns

dofnwiitngaiuinvosmasnidenunstuilu SCOA wurndszogmslutuiunuuou
3.14+1.11 faduns mmumium'amummmu Y2 uazilszey 54.17+11. 42 fiafituns Tnnots
nszan ASIS wazqariinvevaondonuastusiy SCIA uﬁummaumumuaﬂamaaa 2.0120.27
Hadimns uasllanudnaniiamils 39.37+5.10 fadiuns Lmaﬁﬂmﬁummaumuﬁuaﬂmq UAwIZZNY
sevmaviaenidonuad SCA wazsimusnnsgu Y2 Tuuagsedu nuniineazBendinnsd 3

A15199 3 VBYALANITEEENIULLILNUNBUTENINIVADAEDARAITUAY SCIA AULNUNINTFIY
Y2 uarrunaaunuauena1dlulaag sey

L dwaw seaz Gaduns) vunLdurIugugnas (Hadiuns)
SEAU - Sovaz ESD M£SD
L1 6 6.00 48.06+5.06 0.57+0.21
L2 32 32.00 53.58+7.51 0.56+0.25
L3 91 91.00 47.73+3.63 0.82+0.13
L4 95 95.00 44.00+2.69 0.80+0.12
L5 96 96.00 38.70+1.77 1.38+0.22
L6 100 100.00 33.97+2.20 1.82+0.19
L7 86 86.00 18.32+3.27 1.88+0.14
L8 27 27.00 0.85+0.39 1.9+0.09
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viaoaaeauAIYuan DIEA s unusunaududayunasnioisada (Rectus sheath)
NanALaRALAITUAN DIFA lJuLIUIaINUaanlaoawnd External iliac F98E NAUNU

v '

Prund s enilanuIned uaraedaludnuaey sl uaglomuaununatsd i vaeaiden DIEA
Mefwuiodetunnag 1nmeaundivesntauInes wagafud Lﬁawamﬁ’uﬂ?ﬂmaq
aeluidonunanuielsada (Rectus sheath) 1l ald senatuii oisadaneulafida (Rectus
abdominis) 3NNsANYIgATivaeaiden DIEA unaiwn Rectus sheath Ligufuyunszgnitdnids
ATV (ASIS) 1T wudwIuTesay 63 durusdananiogsinanunsegn ASIS S1uausesay
31 wuqATiviaanden DIEA Wnaiw Rectus sheath agseduiieaiu ASIS uasfifisssesay 6 7
Fuusiiviaenifion DIEA unaan Rectus sheath oy3ziugInIunIzan ASIS fanwdl 3
mnmsfinnfifauesaiinaondenuns DIEA flunsan Rectus sheath wunszeryilu
LUNULOUINYATIVEDAEEAUAY DIEA WNWA Rectus sheath 199AKAY Y1 1snyaaily
uszozynaads 1.97+1.14 fadwns wag eginyunszgn ASIS iuszernaade 4.19+2.64
ladluns ImaﬁﬁummLz;whuqusjﬂama?is 2.12+1.75 fadns Aimnudnaniomds 43.63+7.30

LAaLUNS

(% (%

AN 3 LARWARALADAKAITUEAN DIEA AFunusnaydonunaluiilaisasia (Rectus

sheath) Wialdgsnauileisadanaulaiiia (Rectus abdominis) lag A Ag AA1UMUIAININYY

ns¥an ASIS, B Mg HlfuueagsEAumediu ASIS wag C Aa Auvrusiaandunsean ASIS

ﬁi’vuwmﬁwaamﬁaw'z?‘?uﬁyu loun Great saphenous vein (GSV) Superficial epigastric
vein (SEV) uaz Superficial circumflex iliac vein (SCIV) tmduasnidond1lvgiiinuya
PMNMSFNYIFIUMLTiaandondTuiy GSV SEV uaz SCIV Lmé"amﬂﬁugmaamﬁamﬁw
Tngysuau 100 919U W masaidenssinaniinnssuuusiuluuansduars anidenund
naenldann1 Femoral miﬁﬂwm%ﬁmmmé’ﬂgﬂqumimLLsuuQﬁ’usuawaamﬁamﬁﬂ%guﬁu 1o
wJu 4 guuuu Ao
- gﬂu:u*uﬁ 1 MITWAUTDILUINaDALEEAAT GSV SEV Way SCIV
- gULLUUﬁ 2 NMITMAUVDIUVUINADALEDAAT GSV Ly SCIV
- gULL‘U‘uﬁ 3 ANITINAUYBILVIINABALEDAAT SEV tag SCIV

- 3UUUT 4 wuuamaenidensl GSV SEV uay SCIV 1iudasyainiu
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EULL‘UU‘ﬁ 1 Wuguwuunssiuiuveduanasnidonsl GSV SEV way SCIV ﬁwumnﬁqm
(sov2 65) uundurnagne 34 113 (Sepay 52.31) WArU1991 31 914 (508a 47.69) %qa;mLLﬁuuq
éfsmaqaaﬂLﬁaﬂﬁflﬁgqmuLLmuﬂﬁﬁmuwmLguchuqusjﬂama?{a 3.99+0.97 fadluns luv1ene uae
4.14+1.31 fadiuns Turnawaudsu

gﬂu:uuﬁ' 2 N55IAUYRIUINABAEBART GSV kA SCIV Wusesas 9 wuadugismie
$107U 3 97 (S0way 33.33) THYTTIUI 6 11 (50802 66.67) LLazﬁsuuméTwhu@uéﬂmqLa?{a
3.83+0.99 fiadiuns Turnewne way 3.21+1.14 Jadwns Tuw1avnuEIsy

gﬂu:uuﬁ 3 M35INTUTBILILIMABALEDAR SEV way SCIV wusewas 11 wuaduusene
31U 7 9714 (S08ay 63.60) 119171 4 174 (308aY 36.36) LLazﬁsuumgum'm@JusjﬂmﬂLaf?{a
2.60+0.84 fiadiums Turnewne way 2.16+1.61 fadwns Turnawaudsiu

SULUUT 4 wusvaeaidend GSV SEV way SCIV idudaszaindiu wusnidudusy 2 fe
sovaz 15 Tngsunuseaudensn GSV SEV wag SCIV Awdesluiunasnidondudnansned
muméjumuqusj‘ﬂama?{a 2.08+0.25 1.47+0.52 Uaz 1.58+0.67 SadLuns AUaIRU dIUNUUs
ldULdendn GSV SEV uar SCIV fimidenlufunasaidens Femoral 9199719 ALE U Y
AUONANNAAY 2.18+0.70 1.64+0.56 Uay 1.87+0.72 adluns audiy

INNISANIAAAVOIMVLITINVOIVaDALEEAR GSV SEV uaz SCIV IugULLUUﬁ 12uag 3
fununfiszoeneluluIUNULEUINLNLNIATE N YO A 61.98+7.16 fadiums lutseisuas
63.24+9.84 faBiums Tur1erauE IRy LagdauuLITINFInadumLegiIn I unsEgn
ASIS 1uszarnne 92.25+13.65 Haawns lusnewne way 91.05+12.83 Jadwns luv1ew finny

ANANEINLG 18.14+2.81 Jadhlns way 19.02+2.14 Tadluns AUa1nU

N158AUIENAN1SIAY
NsANwIMaanLdanRAItUAY SIEA wunaniineglunownuuInggIu Y1 1.04+2.00 waz
aulnnoyunsean ASIS 47.81+3.80 Hadiuns tngdnadddunusiuwnuansgiu Y1 luyissey

-1.64 89 +4.14 Tadluns IUIAAURIUALENANNVBIVABALABA SIEA Nsuvusaaniile diade

=

1.83+0.35 dadiuns Aszduianaeseninedunsygn ASIS uagnseaniinuid (L7) danadey

1.38+0.13 fadiuns A5eau ASIS fla1lady 1.2140.17 fadiuns uay 0.98+0.25 Jadllns A5z

¥
=

ALADMIUAINU VNADALABARINAIINAINUANINNRAITIUTEUI 3.5 L URLUAT WASHAUTUDY T

Y
(% [

Uszann 0.5 lwuiluns Mseaudunsyan ASIS 8aveyan1enginiamansnasniionunadunull

D

v v

duveyafiuansnmsiuluguuediva funnasainmsfnwmaendonuinumumesiidanon
w1 TuguveyaruIad Uk uAUENa1siy fauuenanadnuos ann1sAnsindaneaunu
(Lohasammakul et al., 2023) ﬁﬁﬂmsﬁjagaﬁumwaamLﬁamﬂfm'ﬁlwéﬁmﬂéwma $1uu 20 519
numaeaLden SIEA fif1uausosay 75 189nquUTEYInT wardvuInAUNIUAUENAN 1-1.4
fodiuns Tunuduiuvasaiden SIEA inulunisAnwadeidmiuaenaaosivnuidenes Kita

et al. (2020) 11NN FivhnsAnwnasndonme™s Multidetector-row computed tomography
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angiography (MDCTA) 91nUszanns 72 au wuaniivaesden SIEA s1unusesay 92.4 fluunniau
suAuENaLade 2.0 Tadluns Fefumstostunmeunsnseuainuasndenlutuluiilafiomni
Tusgvmansyhiinanisnasauuawny Y1 ﬁizé’ﬂéjﬁ{aﬂmmz@ﬂ ASIS aan flenudssaourann
losnnasndenivuelugnin Simsuandesnsiwriinons nieleianisiaeu Cannula
119 Tunsaisduiivsnamuuenaeuny Y1 Tusves 5 Sadwns warlune Y1 Ussuna 2 Saduwns
TnslawzassBafimunudaneyunszgn ASIS iusrerna 5 wwufums Tnafuunu Y1 finudn
Mnfilasaun 3.5 wufnstull Wugeiinaenden SIEA Suwalvyiias

naoadenuatudn DIEA iunwusanvaenidonuns External iliac Sisuusidusiusi

(% '

unu Y1 vaaadeninwandudniidiunussundsesudomines wasnondludnuasisiy
wazirLInunaa Tnsnaeadoniiuidadetuneg annenundiwessiimuives
waz1198IA T U 1T uneadamdsenananie Rectus abdominis Ineunssug e
naalile Rectus abdominis #1350 Rectus sheath 9ann1sAnwRLIUsiiaonidenunt DIEA ung
11 Rectus sheath wuTaulvasuvisiainamogsmijunszgn ASIS Andusosay 63 uazey
sefuifsaty ASIS Andusesas 31 Fsgaruinvemaonidenuns DIEA ﬁsummgushuquéﬂaw
2.71+1.02 fiofiuns funusiivaeniden DIEA unai91 Rectus sheath 119990WAY Y1 11731
yanuludussermaade 1.97+1.14 Tafuns uay aginmidunszgn ASIS iussazmaade
4.19+2.64 Jadwuns LLazﬁsummLguchuﬂuéﬂama?{a 2.12+1.75 fiadluns finnudnainimids
42.63+7.34 Tadiuns INAN3ANYIVE Boucher et al. (2020) Tuéﬂ’sa 50 Au fivhmsaenmaae
35 CTA WtowTonvhnisundageunuminioseuusuuiinauiaies (Skin flap) wugAiLin
vosandonua DIEA fuuiaaunuguenans 2.1 = 0.27 fadiuns luraeswas 2.1 « 0.31
fadwns Turen ImaﬁmmmLéjushuquéﬂawuamaamlﬁamu,m DIEA i umisA1L19984
nansiile Rectus abdominis A0 2.0 + 0.28 fiaduns lu1ew1s uay 2.0 + 0.27 fadmns luwis
iy Tneuumaondendniidssiiamd (Perforator) vasmasnifion DIEA agluuiiom 4

WURALAS TULLILAUUDUINELRD

o

apslsfimunisfnwiasidinaueveyafinnvewmaonid onliie uAuLN UL TFIUNENITUS

(% v (%
[y o

fugne1sBsnieuen msvhinanstagly Cannula Wiegalufu Asuanidesyedivasnidonunsty
3N DIEA wWisuduilaidainnuneglu Rectus sheath iiosnidusumiiinaondenunsduiniid
arwdulunaondongs aglusurusiuiy wmnguaeinanuiilevimas Rectus abdominis il
weuss Badunaifislenadigunsal Cannula asindshunusomasadonlanennty
MnmsAinvsaendenuns SCIA nun andlugsesas 91 duumaendenogluis L3-L6
TnsunaEuRLgUs NARABTDIaaALEaALAT SCIA Tisgdu ASIS fian 1.38+0.22 fiadluns 7
ANNANINHIMT 3.12+1.02 TATIAT Lﬁ'aﬁﬂmﬁ'ﬁ;mfi"]Lﬁmﬁuawaamﬁamtm%uﬁu SCIA WU';"]@@UJ'
Tuszey Tuuuiunuuou 3.10:1.11 fadiuns n1eaulunounuunggiu v2 uasdisvey
54.17+11.42 fiadiuns lone ASIS LLazﬁﬁummgwhuguéﬂaNLaﬁa 2.01%0.27 flading fiAnadn

INHINTY 39.37+5.10 Taduns LileAnwsreen19aInaeniianlad SCIA INALNULIATEIU Y2
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Tuunay sz WU’JIWBE‘J;;WWITN (Lateral) mowny Y2 Tugneszasms 1-5 wuiwns famadssiy
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Factors Affecting Participation in Activities of People's in Kamphaeng Saen
Subdistrict Municipality Kamphaeng Saen District Nakhon Pathom Province

Thanyaluk Rungrattawatchai*, Nirun Yingyuad**, Chutathip Thawornratana***

Abstract

This research was to identify 1) The factors that affect Participation in Activities of
People's in Kamphaeng Saen Subdistrict Municipality Kamphaeng Saen District Nakhon
Pathom Province. 2) Assess the level of People's Participation in Activities in Kamphaeng
Saen Subdistrict Municipality Kamphaeng Saen District Nakhon Pathom Province. And 3)
study the factors affecting Participation in Activities of People's in Kamphaeng Saen
Subdistrict Municipality Kamphaeng Saen District Nakhon Pathom Province. The sample was
366 personnel in Kamphaeng Saen Subdistrict Municipality Kamphaeng Saen District Nakhon
Pathom Province, selected by cluster random sampling. The data were described by
percentage, mean, and standard deviation. The statistical analyses were Pearson Correlation
and Multiple regression analysis.

The results revealed that affect Participation in Activities implementation were
considered "good." The level of Participation in Activities of People's was rated as "very
good." Environment, attitude and Leadership were found to be the factors affecting
participation in Activities implementation. These three factors explained 46.90% of the
variance (P < 0.05). The prediction equation in raw score was Y = 2.588 -0.031Xs +0.195X,
+0.197Xs and Z, = 0.522 Xs+ 0.357X, for standardized score. Z, = -0.042X5 +0.323 X,
+0.309X¢ for standardized score. So, Municipalities should have good environmental
management. Promote people have an attitude that is ready to be generous and help

others and develop leaders skills for trust and action are also justified.

Keywords : Participation in activities, Public participation, Kamphaeng Saen subdistrict

municipality
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yunfisuRiarou arwin uaemsdusismnudunivesguvy Tasfivszsvuaulawisaufanssy

PUNUNATIUALOY VWU ILYRIANUT TN YAty

NSOULUIAANITIY
1NNSANBIENAITWALIUITeNAgIva i ol uuInslunsTsAnetadeiainane
N13L0159UAINTTUVDIU TV IULUYANAUIAFUANTLNILEAY SUNDALNILEY FINTAUATUTY

¥
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Jaeidanananissiunanssy

1. Aug Ananla (X,)

. AAUARNIRONDIDY (X,) P
I v NSNS INAANTsHYRIUsEY v Ul
. M3FUFVOLAVIETAINNNBIDU (X5)

—> LALNAUIAAIUANILNILEY §ILAND
. Wanauwnu (Xg)

AUNeLEY JarinuAsUgy (Y)

. ANHWTBNR VBN (Xs)

N 0 A WN

CAnuInanu (Xg)

AN 1 NTDULUIANNITIVY

/nsaiuniside

n153981 1 0un153 318905 una (Quantitative research) wazfiissidunisisouay
sreazdundal

Useynsuaznguaiagig

Uszns Ao Uszrouil odeluluavauiasuamuniay s1nofunaLdy 39msn
uAsUgy Smauiiadu 4,207 au @EhaumauiaiiuaiunaL, 2566)

YUINYDINGUFBEN

AMEBNAINATEUUTEAINT AB YT TULLUANATIAAIUAATLNILEY BUADATLNILEY
JendnuAsUFY 91U 4,297 Ay s‘zfqa;%%’aﬁmLﬁaﬂﬂejmﬁaaémmﬂmm (Quota sampling) lwin13
ﬁ’m’;mﬁummﬂq'u&ha&J'Nﬁjaaﬁ'qmmm,l,mﬁmaq Yamane finuid oy 95% (Yamane, 1973)

ANUTOLARNT A9

g n = F1UNqUIBEI9
N = 9MUUTINUTEINS AL UNSANEN
e = mnuAaaAdauNgausUle (Muualiwmiu 0.05)

HANSAUINIIANANRIRE YRS IYY gl

WILAT n = 4,297
1+4,297 (0.0025)
= 4297
11.7425
n o= 366 AU

£% ¥ '
Y

Ay 338dlunaudieena 366 AU FINNTI99 1
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M131991 1 T1UUUTEYINTRATNAUAID819909U T8 YUIUN UM AU UANIWNILAY 814D
AUNGEY TTAUATUTH I UUNAUFIUALA YUY

A1 mﬁ %awyjﬁ'qu UINYUTZIING GGRIPRERR
AUAYINTZNILAY
1 1 VLN 1,107 94
2 2 Jﬂuiwﬂqa 574 49
3 7 VBRI 532 45
ATUANTLWALLEY
1 1 VLN 1,051 90
2 2 vusslaang 268 23
3 3 VLAY 666 57
4 7 UIUNBnA 99 8
394 4,297 366

1 : FiinaunAuasuamuneue, 2566)
31015199 1 §I78Telanaudies1sUssrrvululunmnAuIamUuanILnIlay 81600
AU JIWIAUATUTH WU 366 AU LENRUATUAKAE YUY

in3eailaflilunsise

in3asiiefilylun1sifeadedl iunuuaeuau (Questionnaires) Insuuaiilemesniu 4
nou lag

oUT 1 quaaummﬁEJ’Jﬁ’u%@yjaﬁ’mqﬂﬂaLﬂul,wumnaamwmi (Check list) 1n1
Fonufies 1 mnevuastindiadluroinadifivun lawn e 91y anunIwaLsa seay
3R e Telavesszriruaionaidiou warsvznaiionddluiiud

noufl 2 wunnasuTanrmgamlalumarisuAanssuvestszrvuluninaua
Fruanuneay snnemunay 9amniauasisy iWuwuudaiu 2 duden wiagn An $1udu
20 98 lounsinveyaussnmiFosd1fu (Ordinal scale) Tnsiflosmaziuunazuanuasaauiua
wwuvssEdUATuIAmuTlanandu 3 sedu Tasedegasmamungisnmosdudel (ifes
Lﬂaﬁqﬁ, 2538 919l iU POUWIY, 2553)

AUNINVDITU = ATLUUGIER — ATLUUAER

UL

NUUEILDTUIEHE LAgTTIIALLUUBALAINUNLYFIL

16-20 Ay vnelle denugananlaluseaud
11-15 Ay vneds  danugananlalusgaudiunans

0-10 Azuuy  vnghs  dauganuilalusedudi
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AOUT 3 LuUdBUANULA BaRUTITE T dananan1siwnsaNAanssuvesUsrrrruluLen
WNAUIAFUATUNILEY 8LNAIWNILEY FeandnuATUgY lown vrueRfidinenosiu S1uau 10
79 ma%’ui%a;gaﬁnmammﬁaa?ﬂu $1UIU 10 U0 HARDULNY $117 10 99 ﬂ'gfmﬁ'u,%aaasuaw;ﬁw
$107U 10 U9 WAYANTNLINABN $1UAU 10 VB TANsTIAY 50 1o [unuuaeuaNTiTiiInsIEIY

Uszaneua 5 58U (Rating scales) MUUALNMNANTIRAZLULTDILUUABUNNY fall

5 wineds  denwAaiuluszauiiniiga
il naefe  denuAsulusgauunn

= a a =3 (v
3 vaneds  denudAniuluseauuiunais
2 mnene  denuAsiulusyeuues
1 wneds  denuAaiiuluszauuseiign

oufl 4 uuuapuAA BT U AN TIITEISEYITUR VAT UNILAY BLne
fumauay SiauasUsa laun nsfiarusaslunisdndule $1uau 10 10 nsfarusaslunis
U913 $1uau 10 ve nsflarusaulunadselovd $1uau 10 ve wavnrsdatusiulunis
Uszidluna 1191 10 99 Iwv9AY 40 18 iduuvuaeuniuiifinsiaiudssaiaen 5 sedy
(Rating scales) SuanamnsiuAzLLLTssuUde A feil

5 mneds  mawrsfansslussduandige

4 mangds  mswrsRanssuluseiunnn

3 mangds  mawirsRnssulusedutiunans

2 mngds  mawssfanssulussduuy

1 N m'ilfzj”ﬁwﬁa]ﬂ'ﬁ'ﬁﬂmzﬁuﬂaaﬁqm

N13ATIIEBUANNNIATED

n3apUATIAsLdadlov (Content validity) Immaua;;ﬁsmmy $1uau 3 AU mandil
m’maamgawm%aﬁ']muﬁui’mqﬂizaqﬁmaqmﬁ%’a (Index of Congruence %38 100) A Ny
Yumia1aud ey (Reliability) Tnennassly (Try out) AUUTEIINTIULIAFIUANLWILEY
Friaunsugy S1uau 30 A wanhaeenudesfulaglyismanduussans savilagisnig
funnvasnsautia (Cronbach’s Alpha) 11U fiategd 0.96 v wansoglunumileln

NSNUTIUTINTOYA

;g’jﬁ'j’mﬁ"]LﬁumsLﬁmwiam?ayjaél’mmum NUTEVYULUYANAUIAAI U ATUNIUEY
sunefumlay Smiauasugy lumadeunguniay - fquisu 2567 samzama%ﬁwﬂ’aga

[ (% [
Y

V9dU 2 iwiau dynauluugeunuIu 366 atu MntuyIdelatlviiesenveyansadanely

a o/ fa Aa v
nswiingansvasylvideya

Tuns3dederduasserussuvesinisde dnidvaznesmdsdanniigaiosnindnidy

srapslUiiuTIUTINTeyany vveyaee1slnadn Wniduasnesivinwdvisveyluveya Lansw

s
a a

ansanuduaiudd uasundaveyaduaiuduniglanisquasendlnadaaineransenuing

Anenfinus MaiyIdulatuasingUszainvein1situdunouniuTIUTINTOLATYHZIIAITOINTT
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Folnglnanslunsufiasnisinndsnsisenislnveyauazayailanmsideasstaniudy
ALY ﬁ'u,auaiumwmumitﬂmLmaﬁ?faﬂ%qmmaqaﬁwzagjmaiéjmi@uaamaﬂpﬁﬁ;ﬁi’fwa (NsAS
ygyusznau, 2557)

nsAATIEideya

EJ%%’EJHI%M%?]’]%?]?}W??QJM (Descriptive statistics) Taun AAaaa (Frequency) 5oy
(Percent) wagdadefiasnanonisiunsmianssuvestsssvululnmauiamuaiunuay
Sinsenlanslyduusyans anduitusveafivsdu (Pearson’s Product Moment Correlation

coefficient) MFIATIENOANBENYAM (Multiple Regression Analysis)

NANITIY

nMwTeidadeiidmansnsinnsanianssuvesssrsiluanmauiasuat ey
UNDAUNILEY FINIAUATUFY hianeran1TIdenudiunelld

1. szaudadeiidawadanisidndnfanssuresuszrsuluunmaviaduaiiunausy
2nafiunILal Jamdnuasugy

szTaanJaa";uqﬂﬂaﬁuaqmwwﬂuwmmeaﬁ’maﬁ’u,l,wmau Uszvrwunguiegaduma
niauaziwavy agiads 21-30 7 arwlngaumsdnwszduisoudnvinoutats/vi. Tendw
inwasnssu feeleadsnaiiou 5,000-10,000 1w o1dveyluamaAuaiuszaznaT 26-00 9

M15199 2 WIAZUUUAINIANLRTUNISIITINAINTTH (N=366)

YIIATUUY \neust Souaz

16-20 AzLUY arugesilalussaud 48.09
11-15 AzluY anugaralalusedudiunans 42.62
0-10 AzLUY anuzaranalalussdush 9.29
33U 100

= ' a ' = ¥ ¥ Yo' ooa
N19199 3 ALAKY WA EFIULUILUUNINTZIU ﬂJENﬂ’J’]lIEﬂ’J’]lILﬂﬂ‘-ﬂuﬂﬂilﬁﬂ’]i’mﬂ"ﬂﬂiiﬂ (N=366)

18NS M SD STAU

anuganuilalumssanfanssy (X)) 15.46 3.64 110

1n9d 3 wanishiesrgnanugauenlalunisiisasfansaalas ey lusedu
Uunan (M = 15.46, SD = 3.68) nazuuuLia 20 Aziuy Tasfinamnislnazuuuie neufin
1 0 Azuuy waznougnlv 1 Avuuu $1u7u 20 vouvsoanitu 3 sedu lawn & Urunans s oy
InauMASUUAAAMINY
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M13799 4 A1RdY wazaudouunnIgIuvesdadefiarananisiunsuiansTuvessyevuly
LWALNAUIAATUAMBNILEY 81LNaALNLEY J91TuATUTN (N=366)

318013 M SD 3%AU
VieunRTiinenesiu (X,) 4.02 0.62 170
ms%’uﬁ%auuminmiﬁmﬁmﬁ'u (X3) 4.05 0.44 1N
NARNBULINU (X4) 4.14 0.58 N
Aruuefiovadyih (Xs) 4.13 0.58 1N
ANMLINAD (Xg) 4.02 0.60 1N

1NAN3197 4 wan1TlATIETEuART Tnevesdy Ima'ﬁfmagﬂuszﬁumﬂ (M= 4.02, SD
= 0.62) ﬂflﬁ%’ugsﬁja:gaéﬁnmimﬂﬁm?{uagﬂmzé'fumﬂ (M =4.05, SD = 0.44) mamammuaqﬂu
sefuuIN (M = 4.14, SD = 0.58) anuundedevesyiioglussdunin (M = 4.13, SD = 0.58)
amwuméjauagliuizé’umﬂ (M =4.02, SD = 0.60)

2. msrsunanssuvasuszvululvamAuIadIUANIULNILEY S1LNaMUNILEY
WINUATUFH

A157199 5 S¥aun1sTa1usulUNISNSINAINTIUYRIUSEIN VUL ULIRLNAUIAAIUA N LI LA
UNDAUNILEU JINIAUATUFU (N=366)

1815 M SD SEAU

N3LVITINAINTTUVDIU TSV VY 4.03 0.41 un

1NM13197 5 Kan15IATIEnU s vuluunmauIaf uam WLy J5EAuni1siunTid
Aanssu lnegsaneyluszauun (M= 4.03, SD = 0.41)

A5199 6 NANITIATIENANTUNUTTEIINIAILUS

X, X, X5 X, Xs X¢ Y
X, 1
X, -014% 1
Xs 039 742% 1
Xq 085  .558**  554**
Xs 110% .653%  578%  31% 1
X¢ 109%  271%  234%  360%  693% 1
Y 011 379%*  342%  355% 383  367** 1

o w a

g ** = dsgautedAgneainy 0.01 * = Hse

]
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91NAI5NT 6 HAN1TILATIEINITINALFURUS LU UAUUSEANE anduTuSURe Pearson
(Pearson’s Product Moment Correlation coefficient) TagHan15AnwALEURUS 529195
daszlaun amnugarmwlalunisansaufanssy (x,) iruafiidnenesdu (x,) mssusveya
§1ENTINN DD U (X3) HARBULNU (X,) mmﬁw’ﬁlaﬁmmgﬁw (Xs) ANMWLINA DY (Xe) AUNT
N5 IAINTTUYOIUT T VY Y)

INNTIATIENANNFURUSHanun 6 FauUs wua SfuUsidauduius funisian
SINAINTTUVOIUTEITY 3 FAuUT LAl viruARRnoN oAy (r=".379, p < 0.01) AU Idede
mawjﬁﬂ (r= 383, p < 0.01) AN1MWINABY (r= 367, p < 0.01)

3. U2d8Nd9manan15t01338n an 55 uv89Us s U U AMAUIAAIUANILNILEY 91LND
NUNIULEY JMInuATUTH

A13197 7 Jadefiasnananisiusinianssuveslsevululvnmauiaiuaiunauay 81i0e
AMUNILEY J91IAUATUFY (N=366)

fanuswensal B S.E. Beta t P-value
~ dnmwanasy (X, 0.197 0039 0309  4.527 0.000*
_ fAunRntinenediu (X,) 0.195 0064 0323  4.960 0.000*
- suidetievesii (Xs) 0031 0.151 -0.042 -0.484 0.000*
~ Al 2588  0.151 17.120 0.000%

RBWN: * p < .05, R = .469, R* = .220, R%, = .213, SEe = .36385 , Sig =.00

MM917 7 HanFinsein st siamnngaunisaaoosnraailutuganmenes
MesEn WU’j’]ﬁ@f’JLLUiﬁlejj’lgiﬂumﬁﬁgﬂﬁuﬂ 3 fauts Usgnaume anwuinaos (Xe) iauadi
fnonsadu (X,) ﬂi’]iJﬁ’]L%@ﬁ@ﬂJ@ﬂt}éﬁ’] (Xs) A115003U8ANLLUTUTINYRINISIUNTINATNTSY
voaUsznmulummautasvaiunauay lngeanosafitdeddysesay 46.9 (R2= 220, R, =
213) fimdaseAndanduiusnyan () iy 469 Ssaninsaneusanidelundaiilaniifuys
pg19uy 1 FusfiAsrestunisimnsiufanssuwesdsemsuluummauiasuafunauay
wazlaaumaneinsalugUALULURULAL AT LLLLIATE Y

aunsalusunziuuAy
Y = 2588 -0.031Xs +0.195X, + 0.197X,
A

ﬁllﬂ’]iﬂJWEﬂﬂiﬂnugﬂLLUUﬂzLLuu&ﬂﬁii’W‘u
Z, = -0.042Xs +0.323 X, +0.309X;
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Remosmsiaduanaiantarasaiilvanugun Yssvsuieafudadonudauanaou Taons
UsvannivimuuardsnnaoslufiufifiodonensveadisuasUsznounsainisuen uax
ffa]ﬁTﬁJGTwuLﬂiwgﬁﬂimami%TﬁLﬁui’lLﬁi@gﬁﬂuﬁqmuﬁﬁfumezmamﬂmiﬁaqLﬁm donnaeiiy
ATBreIEnING Wiy uaziaiyde nulnaa (2559) wua Jaduanmuanaey fiadua
PONTLUIUNSTAINTINTBIAUIUAULUUNISIANT N lneyusues s Ao Jadumnu
nsasaiuatuayuaing Saauieaves laun nafy Malensy uazniaguruladoaIunis
Annodoanssemnsanndnaureamiswoundiadulayl (LINE) M13uasnsa n1svenme n1stusdm
nsUszuaney uazdadoaunisdlemesiulssifiugiunumddglunseadealasyuyuly
fufisuatiuden laun weninauusiuasdsssussuasaiumeadisalnegury duatuden
aonnassfuuAfevesaudunun aude (2559) na1an1 msdeansluveyavnansesisdaiau @
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annvany Liewasumans luaugundsseivu sausadalonialenguvuladnoumeaiuni
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voaruLDiineyurLINBsdunazansmAansavdelasamsil oun. Sndu donnaestuauide
VOIEATNO dedunsila (2563) wun Ussrmusuaunensd drfmuafvesUsyrrunensuImsaL
YDUMAUIAFIUAUNER ATUNITUTIMINUTBsMALIATUAUIINER Aunslruinisresnaua
fuaunngd amumstuzrnaEmauauaUIngAvesUsErIng lussduinniian aeanandu
uATeres Taawd (2550) Anandudszersu waidles wagnisfiarusauvemaies Mlufuan
Usgrvundats 40 9 agilanuuanas munguiinestinvesmsilaunuvemaiies uazngud

FUNTNYINT (Resource - based theory) §siinananisdaiusiuvesuszv1vulaeduegy iy
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wAvtasuafunsuay ladesesay 46.90 fiavun 3 Jade Ao anwuinaou euafvidne
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The Personal Factors and Social Support Factors Affect Village Health
Volunteers’ ability to Prevent Dengue Hemorrhagic Fever in
Sophisai District, Buengkan Province

Nungburud Kombusadee*, Tivapron Kombusadee**

Abstract

This Cross-sectional analytical study aimed to investigate personal factors and social
support factors that affect Village Health Volunteers’ ability to prevent Dengue Hemorrhagic
Fever in Sophisai District, Buengkan Province. A sample of 421 volunteers was randomly
selected using simple random sampling. Data was collected through questionnaires,
Questionnaires were used to collect data which were consisted of three parts as follows: part
1 personal demographics; part 2 social support; and part 3 preventing of dengue hemorrhagic
fever, The questionnaires were validated for content by 3 experts and tried out. The validated
content index ranges from 0.67 to 1.00. The reliability testing for Cronbach's coefficient alpha
of; information received yielded 0.760, participation in prevention campaigns yielded 0.766,
recognition and appreciation yielded 0.759, and dengue fever prevention yielded 0.765.
Statistical analysis included descriptive statistics. and Stepwise multiple regression. which was
determined by the statistical significance at level of 0.05.

The results found that the sample group had a high level of dengue hemorrhagic fever
prevention (M = 3.98, SD = 0.54). The regression analysis revealed predictive factors for ability
preventive of dengue hemorrhagic fever among the village health volunteers as follows:
personal factors, including holding other positions in the community and marital status (B =-
0.155, b=-0.155, 95% Cl=0.263 - -0.046 B=0.071, b=0 .071, 95% CI=0.260-0.395), as well as social
support access to information and the organization of dengue prevention campaigns
(B=0.327,0b=0.227, 95% CI=0.125- 0.395, B=0.225,b=0.327, 95% CI=0.260- 0.395). Which was
determined by the statistical significance at level of 0.05.

This research will establish preventive measures, control, and reduce dengue incidence

in So Phisai District, Bueng Kan Province in the future.

Keywords : Dengue fever, Volunteer, Personal factors, Social support
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wpaflemiuTinveya Usznaume wuuasunuuseanidy 3 a1u Usznaume

audl 1 uuuasunAgaiudadeaiuyana dnuvazuvuasuanduLuuidonaAiney
117U 10 8

@il 2 wuuaeunuieiudadusiatuayumading Tnefdnuarremany S 12
1o WufauiBsuanitmun Snuagdnouiduuuumasaiy Yssanman 5 sedu Ao lasuun
fian lasuun lasuvieass lasutes lasunesiian fvuanamnisudanansuuuiadedy 3
sedu fatl 1.00 - 233 ussaduayunisdsauag sedusi 2,34 - 3.66 ussatuaYUNIIEIALTEHY
Uunans uag 3.67 - 5.00 ussatuayumedsausziugs Tagluinamives wav (Best, 1977)

a2l 3 uwvuasununAsatunsufdRnulsstulsaluidensen s1uru 10 10 #ide
Uszgnauuugouamnnnedlsainnetilneuias nsuniunslsn (2564) uazauideves 1nd
Wntuazay (2564) karthainifeuduinesa Ussanuend 5 seiu fio UfiRuniian U6
wn UiiRunnss Uiihves Uﬁﬂaﬁaﬂ‘ﬁ'qm uaziuANamMsLUARaRTLLUAEY 3 SERy il
1.00 - 2.33 MsUFURTEAUA 2.30 - 3.66 MIUFURTzAUUIUNN LAz 3.67 - 5.00 MIUFTA
seiuge Taelminamves wav (Best, 1977)

N15ATIAABUAMININYBILATD D

HATETLUUARUANTAT19T U TN NTIAANA 3 AU ATIVADUANNTNATLAIUATIVES
oy wunmdviiaauaennass (Content validity index) Wity 0.67-1.00 wé’amﬂ;;mﬂ@mq@
fovun farsanuaitiu gidelauusunlunuuasununuiilafumtusinureiauonuzueg
éL%EJ';GU'}fg LLE‘T’Jﬁ’ﬂUWﬂﬁ@ﬂ%ﬁUUizﬁmﬂiﬁﬁﬁﬂ‘lﬂmzﬂE;I’]Elﬂqlmgh’él&ll'l\‘iﬁi"lu:lu 30 AU AATIEVAN
arundoiiuvosuuuasuauiiiuinasinsedu lisdudssAnadarhasouuin (Cronbach, 1984)
ANT AU 0.762 Tguuvuasuanuussatuayun1adsa GT’]TJﬂ’]ﬂ&T%JUEJBHaSZJI’YJﬁ’]iLVﬁquU
0.760 AMUMTITITUTIAYIUMIAY 0766 punslaunisengasduty 1y 0.759 N3
Ufthnulestulseludensen wmiu 0.765

nsivindansyvidoya

mu?é’aﬁym"mmi%’mmﬁaﬁiimf‘;é’aiuwwéﬂWﬂﬂmzﬂiiumiﬁaﬁiiaﬂuuuws}‘ V09
dtfnauassaguimdatenn aufl BKPH 2023-050 Yudl 27 nangnau 2566 iilelasunis
SusesunitevhmilvdeuaslnoyaunnauitestaiietuasingUszan Bmsdnw Wealondln
dnenu voasde ﬁmﬁq?iaﬁ?iyLLmrnsM%au“a uaznidonandnsBus e T AN YT AN e
uazveyaazgnynanenely 1 7 uandaweveyavedums lunmwsiuimiy
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nsiusIuTINdaya

Wovmdidefianssausinoleiide fwiadinw Wevesunafuveyaluiiud Tas
TuneuniafiureyayiteUszauamuniilsmeuiaanaiugunmiiua uwuuasuau tng
Usegutuasnsiuuuasunuluiunquiies wuazrem LAz lunsnoULU VAU AN
pssueaiuass gifeasuuasunuluiomn 421 ga lafuan 421 4o Aedusesas 100 N3
Futeya seevnaiilaifivreyadszanaauay 10 ui waznsvaouaugnaodlunIsnoy
wuuaeuamEnads Mé’ﬂmﬂﬁwﬁ%ﬁﬂﬁgayjauwaaummﬁlvﬁﬂ%meﬁh”w%%wwaamu%’jumau
nolu

n133ATIvdaya

"3mezﬁﬁga;gaimai%aﬁﬁwamm (Descriptive statistics) Wilauwanuasmui Aade sosas
wara LD BAUUNIATTIY LAY ILATIENNITANNBENAMLUUNNTIANDET AL T URDY (Stepwise
multiple regression analysis) Imaé’hLLﬂsﬁLﬂué'hLLﬂiumﬁ’aﬁg’aéﬁfﬁ’aﬂ%’umLﬂuﬁumivju%’mﬂu 2
nauivunadu 0 uag 1 uasveaeuTeRNaNlomuTEIMTIATIEINSaRDENYAALULTURBY
WU

1. MInTadeumANLAaInAdeuLilionadeuLdun1sLaNLIILULUNR (Normality) Tne
W21584191n Normal P-P Plot of Regression standardized residual dependent variable WU
MIUANIASAAAAAEDUIINTINY Yooy AMIINIAUYLEN YaNBRI AeuRaAAewd]
MSUANUIILUUUNG

2. MInsaREpUAIALAATIALAG sun o uBaszaetuluienuduius aslunuies
(Autocorrelation) 1a8n159379a0UA" Durbin-Watson wua1 faunifu 1.624 Fsfiaunilna 2
(pglurg 1.5-2.5) vneAanT AmAnuAaIaAAsuTesiLl s nsaasduUTnamiinaLy
dasznotuvidoluiaruduiusiu

3. AUTUTIUvBIALAIRLAG auLTuAAd (Homoscedasticity) Lt oA@oU21AN
wsUsIuvesanuAaIalndeutiunnsi TnefiansuIunuA1mNIINT918 Scatter plot 11nA7
ArmnaaLAAsuAsuLUadinagus ¥$91nNN13 RNTALRUNINANINTEAE Scatter plot WUTY
manuemaladoumulnynszeegmiewarlnszdy 0 Swnmanszarefoglurisua lum Y
wwasuutadilufiemala fudu ?jqaqﬂ'mﬁmmLLUiﬂiauﬁuaqmmﬂamLﬂ?{amﬁwﬁmﬁ il
mdaduauyarauartadonuusativayunedny idnanensufifnudesiulsaluiensen
o oau. Tuuiisnnelefide Smrindanu Inefmunseiuteddaymeetng 0.05

4. (fhLLﬂiﬁaizLw{az@i’mymlu'ﬁﬂmué’mﬁ’uéﬁ’uqqLﬁuiﬂ (Multicollinearity) #5338 U
Audusny T Eaay (Multicollinearity) Tnggaine Variance Inflation Factor (VIF) agsdian
laifiu 10 uagA Tolerance maslun1nin .10 M3sdnd ndeou, 2552) §991nn13nTIad0Y
Anuduus Tl TBasEnuAn Tolerance 11ANIT .10 Uag A1 VIF YBIHIUTDATEN NI

AueENI1 10 Aetiudsagulandudsdasenndaluinnuduiusdeiuwas i



MFANSUNINGIBEASAFEY UN 31 aUu? 1 4ns1aL — Juimy 2568 130

NAN13338

1. Jadvauynna naudossaulunudumends S1uau 301 au Andusosay 82.40 &
mqagﬂfiuﬁﬁaq 41-50 U $1uau 160 A Anvdusosay 38.00 danuninausa s1uay 334 AU An
\Jusesay 79.30 izé’umsﬁﬂmqaqmagﬂuﬁdm Ussafinw $1uu 203 A Anudusesay 48.20 dau
TnnyUsznauen@mnunans $1uau 374 au seuay 88.40 arusnnlulasssiunusdug lumytiu
$1u7u 283 au Aedusesar 67.20 Ay sgozna1sUfUAcudy ean. ajuuinegly
svpziian 6-10 U s1uau 142 au Andusesay 33.70 aeluszeziian 5 9 azwanduiinveuilay
Uhevduluidenson s1uau 261 au Anvdusesas 62.00 wazanesluseu 1 9 lasunseusuiiesnis
Uasiulsaluidonson s1uau 403 au Andusesas 95.70 Tasumsousuainlsaneuiad sy

guamsua 911w 237 au Anvdusesay 56.29 Mann51a1 1

M13799 1 KaN15AT1enTaTeaIuyAAATDINaUAieYIa (n=421)

Yayadruyananaly U9 (AL) Sawaz
1. 1WA
68 74 17.60
N 341 82.40
2. 918 () Mean (SD) = 50.97 (9.08) Min = 26, Max = 76
< 307 2 0.50
31-40 9 46 10.90
41-50 9 160 38.00
51-601 146 34.70
61-70 4 54 12.80
71 JAuly 13 3.10
3. @0UAN
lan 36 8.60
AUTH 334 79.30
519/ Mg /ooy 51 12.10
4. 52AUNISANEN
Uszaufne 203 48.20
Tseudnw (Rounu) 64 14.50
HseuAne (Moulany) 142 33.70
Useyamsauly 15 3.60
5. 91N
INBATNT 374 88.40
A178/3IRRAG 23 5.50
A9 22 5.20

DU 4 0.90
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M1319% 1 NaN153A51EnUaTAINUAAATDINAUIIBENY (N=421) (8)

Foyaduynnaaly U (AY) Sowaz

6. unumauluyuyy

Wu 138 32.80

Tadu 283 67.20
7. szest2anUUoEY. Mean (SD) = 9.46 (9.43) Min = 1, Max = 49

<54 77 18.30

6-10 U 142 33.70

11-15 9 54 12.80

16 -20 4 51 12.10

21- 25 { 36 8.60

26 JFuld 61 14.50

8. meluduSuiiavauiigUqelsaldidansen (szezan 5U)

=

by 261 62.00

T 160 38.00
9. viruaglasunisausunistlasiulsaldidenssn

T 18 4.30

bAE 403 95.70
10. 1ABAUIHIINNUIBIIULA

Tsanguaaaiuguandiua 231 57.32

AUINNUAEITUFVENND 135 33.50

159me1U1a 30 7.44

aeAnsUNATEEIUMadY 7 1.74

2. maufoRnudestulsaludensenves oau. sunelefide Yaniadenin wuan g
mamamuiﬁﬁfuum'ﬁﬂgummﬂmﬂuiiﬂiﬁuLaamaaﬂasﬂ,ui Augs (M= 3.98, SD= 0.54) Tnos1eve
finindogean Ao msnsRanssumslesiulsaluidenseniumminiiansisagy (M= 4.34,
SD= 0.58) flannsil 2
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¥
a o [

A15199 2 seaun1suuAvesdulsaluidensenvesetaadasasisuguludwnslends Janin
Janw (n=421)

nsufuanutasiulsaldidenssn M SD  szauufun

1. yunswAnssunsdestulsaludeseenduemil - 430 058 GR
GROUHATGRD

2. vufiausudarununisUestulsaludensonsiudu 338 061 Uiunang
DUA./ANAUTS

3. nmdnseTadestulsaluidoneen laenismdaunas 433 0.55 GR
wasﬁuéqﬂﬁ']qamanﬂé’ﬂmﬁ

4. yudnrulssrrunsususevosiulsaludoneen 432 0.56 6N

5. Mudnmulssrsusudwihauazeeuiy Wetestu 391 0.58 6N
Tsaluensonlumumy

6. mulnduuzihlnyssyuthayulnslugamy 1wy Juuas 421 0.66 6N
nylasviow ulslastiulsaludensen

7. mufavinveyarnans FoUszndinius aoumsuninda 399 0.57 g9
Tsaludensoniumamy

8. ﬁwuﬁéau%wiumiﬁmﬁzmﬂuﬁ’]é’]’w,l,wéuwwﬁuiqﬂﬁw 4.23  0.63 6N
gaaneluguy

9. mufinsseTaginfiasdoidulsalafensonluazuianes 378 078 GN
AL NMBLTDY

10. nufarusanlunsmunsnisuazwesuUszameIn - 330 056 U1unans

29ANNSUSMIsaunasd ulunsUssiulsaluidensanlu
YU
57U 3.98  0.54 g9

3. Myinrevdadoussatiuayuneding wazdadsaruyrraiiiinananisufiRaiunis
Jasulsaludonoanues oau. wu1 Cgf’JLLiJiiTﬁ]ﬁQ]JEJLLi\iaﬁf’UﬁHuW}\iﬁﬂﬂﬂgLLfi MaTImAINTIY
nssusensdesiulsaludensen uar manufanssususalasiulsaludonsen Jadeaiu
yaralawn Masssiuusduluguey uay anuaInveseIanaATAISISUAUUTEIIVY VU
mmaa%wﬁ’uﬁmami‘Jmﬁ’uhﬂiﬂﬁamaammmmaﬁmmmmqﬁu lasenay 33.70 uae
mmaaag'mammawmmaﬂﬁa%’aLLiqaﬁuauumqé’muL,Lazﬂa]ifaé'suuﬂﬂa il

AZLUUAY

Y'= 2975 + 0.327 (M35la¥ureyau1Ians) + 0.225 (MIITWAINTIUN TSRV
Tsaluidonoen) - 0.155 (nMssssumusduluguen) + 0.071 (@0TunInauTares o)
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MnaunsanaosduaulunzuuLAy 03u1elaan MNENNISLANIN milﬁy%’usajazﬂmjnms
msinsanRanssusasintesiulsaludonsen uavaaunmansa udadeiiauduiusiunis
UftRnudesiulsaludensenves oau. Inedanuduiusidsuinuaziadulsyans anduius
0A00Y WU 0.327,0.225,0.017 ANEIRU Mg Wedusdasydunsi ﬂzLLuumi%’U{Jj@z&a
g17asmsUssiulsalaidensen n1swisiuianssusassrlestulsaludonsen wazaniunim
ausa Windu 1 wuae ﬂzLLuum'ﬁUﬁﬁﬁmuJaqﬁ’u LLazﬂ’JUﬂﬂJI’iﬂl{fLa@ﬂa@ﬂ%m peu. anfinty
0.327, 0.225, 0.017 ¥u18 AUEIRU LLazﬂﬁﬁﬁwﬁLLMﬁuq 9949 9. dAuduusI3avian
SuUssavsanduiusanney 11U -0.155 MneAun WesuUseasyaund asuuunnsese
funusdun anas 1 muae azwuunsuioinudesiulsaludensenves oau. azanas -0.155
W

AZLUULINTFIU

Z’y=0.441 (m'ﬁl(;f%’uﬁaaﬂasﬁnmi) £0.207 (MsnsAARNssUMsIAUIsIANIsUoefulsa

ludoneen) -0.112 (Msasewuvueduluguaw) + 0.097 (@OUANENTA DaY.) AINT199 3

f1919% 3 mamﬁmiflwm‘maawmmwumimaaaﬁazsﬂ’u (Stepwise multiple regression
analysis) sgv9iUshssatuayunediaukardadeatuynnaiidnsnanan1suuRanudesiu

lsaluidenaanvaseranadinsansisugy (n=421)

Auus B Beta t 95%Cl P-
value
Uadwdruynna
- mMyrssiuuadue Tuguvy 0155 -0.112 -2.810 -0.263 - - 0.019
- aamﬂ’lwmaﬂma’laﬁﬂimﬁ’ﬁmﬁjm 0.071 0.097 2406 0.046 <0.001
nslasunssativayunedeny 0.013 - 0.129
- mslnureyavans 0327 0441 9514 <0.001
- mansssemslesiulan 0225 0207 4413 0260-0395 <0.001
ludeneen 0.125 - 0.395

Constant (a) = 2.975, R square=0.586, Adjusted R square=0.579, F=54.160, p-value<0.05

N158AU18NAN15IAY

1nn1sfinwveya nsufoRnulestulsaludensenves eau. nua1 Tadvaiuyana
nsssiumuedun Tugusy fnansaunenisufoRnulesiulsaludensenues oau. aeed
Toddynada (pvalue <0.019) e ay. Mssuwmuadueg Iuﬁqmjul,ﬁu%u 1 mwmsﬂgjﬂ’ﬁmu
nsdastulsaluidonsonazanas -0.155 muae efivelan oau. iuyaeadiguulnnissensy
waztiuie Feasmalvlaudndondusunulumumsdug sesuru shilnunasainisufofely
msvestulsnludensenanas iesnmedUuftRnsAadug wu nslussa mslusrlugm
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FedennanfumsAnyIves 30mR e uavan (2564) Fufian wdnlna uas duelle waisadon
(2564) way nunassa Ty (2560) Anuln nsdseiunuad ulugusudnanenisujdfau
munuazUasiulsaludonsenvesoranadasamsnausysmytiu amanensUfoimniily
msmuauLLazJaqﬁ’uIsﬂlﬂTLﬁamaaﬂ Filumonaansiu uideves aswa A3001uun (2563) N5l
funuamieunummnsdendu Tugueu lufnanengfinssunsdesiulsaludensen uazdady
ATUYARA ATUANIUNINTDY aay. TravnauInaansUitRnulsstulsaluifonoonves oau.
aenafitfuddaymnsada (p-value <0.001) 01 oaw. fldauniiatu 1 mamzwudﬂmiﬂgjﬂ’awu
nsUssiulsaluidensenaziindy 0.071 wure eAvselan eay. luiluiddnalaaiunin
ausa Gansausaduedomneidedydnvaiuandduninisnmailugneildunslsdie
Ferhwandunznssenasyindeany uasdanufuiaveuneaiusnnniu (agesinian, 2531)
MnanuNNEIeiv eaw. ansaufifnunilunisUesiulseluidensen meeudsaaylu
A u,azﬁm'm%’Uﬁﬂﬁvaﬂum'ﬁﬂﬁﬁ’ﬁmum3Jaaﬁu13ﬂlﬁz]jt,§amaaﬂmﬂm"] Sudloanan
dugfidanusufinvouiuduaennanstunisfinuves auasan s9Anes oy gl Fiaoy
(2562) finun anunmausaasnsavwensiiausiulunisUssiulsaludensonvesUsy sy
suflonnmnmseyrufurlmiseuduiusuuuuiy uasieruaiadtuamalninnsous
aunmaulupsouai dsnslasuussatuayuniedany ﬁﬂumﬂg%’wgayjaﬁdnmiLﬁ'm%{u N3N
Aanssususn msludiumusdug Tugumy v eau. fausavasmanensufifoudosiulse
ludeneon

Tadoussatuayumedsen wun mslasureyarmasiinemsuinaensufiioudosty
Tsalvidenoonves oay. senslltfuddamieadn (p-value <0.001) e oa. iéJ%JUﬁﬁjaagjasﬂnmi
Wity 1w miﬂﬁﬁamumiﬂmﬁ’uiiﬂiﬁgl,ﬁamaaﬂ%Lﬁuﬁu 0.327 vy afiuselen eay.
ilpfureyarmmainiunssuinedsaludessonluiiuiinna i fiassuguuasmnsnud
Aenmes wansmdiunmslpdureyarmansnnuaweyaiiuvndede Smsludmuusidignass 1n
WwuiassugukarIsnuiiAeves mudanslaiurnasaindeysznduius 1w ng
Tnsvim) desmuany wiovewnadoduy fanmsawndsla aenraesiunmsfinuives 3nmf 1d
\TiAEANY (2564) Unn3a aﬂﬁuuazﬂiﬂwé 2eatan (2564) 73N gAusIaLavAy (2565)
llae Kombusadee and Cumrae (2020) ﬁwuiwmﬂmy%’ugamua611"1';m'ﬁmsizmmaﬂiﬂiéglﬁamaaﬂ
franonsUftRnuunummsdestusazauaslsaluidensenvosoraadasasisagy senad
Hed1AYn19aif (p-value<0.001) uag JIToUSIHUUAYUNITIAY FINUIINITLITIUTUTIA

(%)

Aenfunmsvesiulseludenseniuamauinaenmsufifnudestlsaludensenves oau. oo
fifudAyn19add (p-value <0.001) ile oay. NSIMTIATANTIUTUTIPRNTY 1 8073
Uﬁﬁ’aqmmiﬂaﬁuiiﬂisﬂlﬁamaamzLﬁwﬁu 0.225 wie aAUTIEAN MIVITINAINTINIAITIA
Jastulsaluidensen fordufanssuflidunisussvduius iiingomndlumsiuguazaila

aa ¥ v ¥ A ¥ I ¥ a va aq ¥ [ % ¥ A ¥
Bnsuesiulsaludensen LLﬁ%Lﬁj‘Uﬂqiﬂig(ﬂuLG}BUIWUQUG]WWQJ'J@U@Qﬂ‘lJIiﬂl“ULaaﬂ’e]’e]ﬂ BRIIRGBEN
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AUN1IANYIY09TN1IA FAlATLaTANY (2564) ﬁWU’iﬂﬂﬂiimiﬂmﬁﬁﬂLLUS“JWT’]UQ?JJ\’]W Wuns

anadulmAnmanszaulmuATR wwasmanemsdasiulsaludonsen
MnveyansUftRnudesiulsaludonsenves oau. Tnsnmsimeglusedugs (M=3.98,

SD = 0.50) Ussifiudl oaw. In1sUfifigegafie n1siwisamRanssumslestulsaludonsoniy

(% (% '

WWuTiansnsugy (M= 4.34, SD = 0.58) pAuT il flesan eau. alvguessunolufide
wenun1sevsaizedlsaludensen vl eau. fannusludesinisUsstulsaludonsen uaxd
marhsziimaAnlsaludensenlugusulnenstidaunanmeiusgningsans saufalouiens
earUasnndiofuriymdsladsivualn eau. senvdssguuszinfounnieusiuiy

v (% '
a

RINTIANSITNEY wagRoinTaeTIBuNTdITIgnunesanglunusuiinvey Jsawmaly aau. &

nsufUAdlunislesiulsaludensenagluseduas aenmaasiun1sAnwivesasna a50e1uum

'
al

(2563) 7

(% (% '

ARLUITUNTRUIUUI 0UsEYIALIvRITUNSUURAMUAUNsUsiulsaludonaanynaTe (12

WU oaw. Inganssulunisvssiulsaludensensylussavaailesann say. alvgy
Asaned)

Harauauusildannisise

1. MnsnuasIgUeIsinITuaseyataslaludensentv eau. neumaInviats
Yo9Ng 1u MIaTanay eau. Usstulsaludensonyng lay waya ievesnsdus ieny
’i’mL%DIﬂﬂﬂi%U%@i,lﬂﬁﬂﬂﬁ'ﬁ%@ﬂ oAy, uazannsnasufoinuluiiui lnensladuussaduayums
FanuaunisdureyaraarstunisUesiulsaludensendunailvnisufifaudesiulsa
ludensonves oay. ifiudu

2. NM3FRLADN Bal. Lsﬁlflmﬂfjﬁ’auﬂwﬁ MSATANMTATIAUMLINIEIALEY 19 UT
fg insaniliunuadug Iué’qﬁmzﬁﬂﬁﬂgjﬂ’ﬁmwmwﬁwﬁ Feenamanonunil eaw. vy
Ufthnulestulseludensenanas

3. N13AnLieN aay. L%wuﬁﬂﬁﬁﬁuﬁﬂﬁ miﬁmiw;jﬁﬁamu5nwama%m§aa RERELTE
NN eau. iflanummausaarUfoRnuostulsaludensenifistu enaiflesainyd

wiaukadzdugidanusuReveuwasgdnnisideaaslunuaiud

darduauuzlun1sideasenaly
A5INSANYIITBIT U URN1sLuLT 1159 (Participatory action research) it oln
918AlATANTITNEVUTEIN YUY USEYITU IMUNENSITNEURASYUIEUTIAEIVD LN TaIu

sullunsmuuasUssiulsaludensenuazniisnisunledeymisiuiu
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Unmm 3rdadentw (51891unde). drdnauasisagudmindenim.
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Jufinn winlva wezduady wagadensd. (2564). Jadefiasmaneunumminilunisiiaiusa
yospranadasastsagy Ussdmyunlumssdunuosiusazmunlsaludonon,
9738790190 IVIAT157304g7, 30(3), 132-144.

501 qiiR, toudvan Yamysiuun, 997 son9nste, uaztaan Tafl. (2564). Jadeviunengingsu
nsUestusarmuaulseluidensenvasUszrvuludunoinesn Smiansia. 295973
§I575UFY UN1INGINYYTN, 16(2), 53-67.

visafng Qefesu. (2552). msUszendls SPSS Hmsizvideyasuise. uminerduumansan.

un$nu giiu wazUslume Karatan. (2564). Yadeiiluasonginssunisieeiulsaldisensen
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Accounting Information System and Financial Report Qulilty of Saving

Cooperatives

Ronnakorn Suphachin*

Abstract

Thai cooperative is significant for operation, promotion, and development in
Thailand. This study were to develop and examine a causal relationship model of
accounting information system and information system transparency that affected financial
report quality of saving cooperatives. Data were collected through questionnaires from 220
chief accountants or equivalent positions and analyzed using LISREL 10.20. The result
revealed that the developed causal relationship model of accounting information system
and information system transparency affecting financial reports quality of saving cooperative
with empirical data (Xz/df=1.321, GFI=0.976, AGFI=0.929, CFI=0.997, RMSEA=0.038, SRMR=
0.029). Accounting information system had a direct positive effect on information system
transparency and financial report quality. Moreover, it had an indirect positive effect on
financial report quality, with information system transparency as a mediating variable. The
total effect of the model can predict the financial report quality at 82.70 percent (R*=0.827).
Thus, cooperative boards should focus on accounting information system to improve
financial report quality and promotion cooperative sustainability. Finally, financial report
quality can provide benefits to society by giving a perspective on improved characteristics,

cand be used to make operations more efficient and more effective.

Keywords : Accounting information system, Information system transparency, Financial report

quality, Saving cooperatives
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FiasenluinaaunislATIEI19909A UATNIIEIIUN ST UYEIANN T BBNNTHY T1ATIZNAY
TUsunsu LISREL 10.20 wasanueyavesiauusdanalaiinindnuinsuanuasduunfuuy
Multivariate normality Tasdeuluddnifenquiesitlylunstinszveyaneadudass ns
wanuasveseyaluiy uaglulasufiaund giteTwiinisliesenlineasunislassass (Structural
Equation Modeling: SEM) Tnglin1suszsnummnsnfinesmeiarumasidugegn (Maximum
Likelihood Estimation: ML) tiefusulanna SEM annws1sanunsiusesannsaiesumning
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modification indices) agvhmuglufumsiinrsanisanudululonimeug
Tunmsfinwuszansamuading Mnnqudviiaumaizaunefvesluaatutoys Ly
addlauanis auil GFI (Goodness of Fit Index), AGFI (Adjusted Goodness of Fit Index) i
venfsauaanedouvesluing Ao fvilsndideaonadsvedavinge (Root Mean Squared
Residual: RMR) wazauaanedeulunisuszunaniveslung (Root Mean Squared of Error

Approximation: RMSEA)
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1.‘lgllE]E;IJa(;]J’JLLU'ﬁi%UUﬂ’]'ﬁﬂumﬁ‘ﬂ’Nmi foyd analusdlavesszuuansauma Lagamnm
BUNMTIUYeavnTlea Mg

SPUVENTAUNANIINITU Y ﬁﬁﬂLa?{dmmwmmagﬂuszﬁwm (M=3.90, SD=0.59) way
pemUsENEUAATATUSTRULNN 73 AuEangu (M=4.18, SD=0.60) muudade (M=3.78,
SD=0.68) A48 (M=3.66, SD=0.80) N5y504IN5 (M=3.99, SD=0.69) Lilefinrsanaruilussla
YosszuUasaumA faedelasnmsmeyluseiuin (M=3.61, SD=0.77) uazesnUszneuLnay
puseiuin fail nsidawme (M=3.56, SD=0.90) ﬂ’J']lJQﬂGT’EN (M=3.48, SD=0.85) AN3TALAY
(M=3.79, SD=0.82) Lﬁ'aﬁmimﬂQmmwmamumqmiféu ﬁﬁﬁl,a?{amvviwaq'sluizé’mnﬂ M
=3.96, SD=0.56) LLazaaﬁUizﬂaULw{azgmagﬂuizﬁumﬂﬂ sl AuAsUaIY (M=4.02, SD=0.71)
anandunans (M=4.02, SD=0.71) AruAgrvesiunisdadula (M=3.94, SD=0.65) kazA21y
Hana1nlunsuiRam (M=3.85, SD=0.73)

2. MawauLagnTaeulnarudiiusIBsEvn sEUUa saumAnn st Tuaga iy
Tusslaveaszuuansauina ﬁﬁg{aﬂmmwmmmmiL‘éuﬁuamwmaﬂaaw%’wéﬁ’ugagat,%wiz%’nﬁ
munFulshmueddnuinuanuaddnaifend sanisiasgiuansinisd 1

A1319% 1 ARly AdeLuuNINggIU AIANUU AIANULAURIILYS (n=220)

fiauys M SD  Skewness Kurtosis  $3AU
LUUATIUNANIINTURT (AS) 390 059  -0301 0276 1N
AS1: AuBavie 4.18  0.60 -0.447 -0.174 il
AS2: arsundedia 378 068  -0.240  -0.130
AS3: ﬂ’J’liJ\iIWEJ 3.66 0.80 -0.338 -0.047 41N
AS4: NTYIUINTT 399  0.69 -0.740 1.274 ety
anulusslavasssuvansauma (IT)  3.61  0.77 -0.651 1.049 N
IT1: N5 UALNE 356  0.90 -0.610 0.619 17N
[T2: ﬂ’J’]ZLIQﬂ(;BQ 3.48 0.85 -0.681 0.820 un
IT3: ANUTALIU 3.79 0.82 -0.637 0.723 un
AMATNIIBUNTEY (FQ) 396  0.56 -0.149 -0.450 N
FQ1: ﬂ’J’]QJﬂiUET’Ju 4.02 0.71 -0.534 0.370 un
FQ2: Amtdunans 402 070 -0.190 -0.865 1N
FQ3: mnfienvestunsdndule 394 065 -0.123 -0.358 1N

FQ4: pnuRanainlun1sudfaey 385  0.73 -0.721 1.285 10
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AM3A5IFEUANTUN LS LT UdUs TN AUl s (Bivariate relationship) la8n13
nagouAFulsEANS anduiusifiesduduusdunala 11 §2 nuan ﬁ?LLﬂiﬁﬂLﬂmlﬂyﬂﬂdﬁ
AudutusmsuInegaditeddymeatng 0.01 Tnedaduussansanduiusaaun 0.195-0.802
Fadulanfiameauduiusiduldmunseusunfnfifmuty Sneenduussansiialuunnn
0.85 ﬁuiwﬁaLLUinﬂfﬂﬁﬁmmﬁuﬁuéﬁumﬂﬁml,ﬁmmw%wLgumawn (Hair et al., 2010) A4M131¢
M2

A15199 2 ANFUUSL RS ENEUNUSTENI19FIbUT

fawds  AS1 AS2 AS3 AS4 IT1 T2 IT3 FQ1 FQ2 FQ3 FQ4
AS1 1.000

AS2 0.672" 1.000

AS3 0.492" 0.802™ 1.000

AS4 0.487" 0.613" 0.648™ 1.000

IT1 0.355" 0.663™ 0.737" 0.589"  1.000

T2 0.405™ 0.638™ 0.672" 0.633" 0.789" 1.000

IT3 0.386" 0.551™ 0.534™ 0.591" 0.579" 0.742" 1.000

FQ1 0.456™ 0.562™ 0.468™ 0.584" 0.482" 0.553" 0.723"  1.000

FQ2 0.358™ 0.394™ 0.302™ 0.343"  0.195" 0.234" 0.342™  0.507" 1.000

FQ3 0.432" 0.602™ 0.518™ 0.539"  0.466" 0.494" 0.509™ 0.582" 0.547"  1.000

FQ4 0.384" 0.560™ 0.568™ 0.590"  0.543" 0.574" 0.517"  0.525™ 0.336"  0.705" 1.000

** syauUlpdIRg p < 0.01

nsasaaoulunanisiadiudsuds wuan Tuiman1siavesduusursssuUasaLImeA
nams9ad Tnan1sinvesiuusudsanulusdlaressyuvansaune wasluman1sinvesiiuls
wiligIN N IBILN9RY asnsoialeaindulsdanalafidivun Wenseasunnuaonnases
Tumaidautu wuan dearassfureyadesedny ssuuasaumANIINITTyTaINanIangs
BauannerlusdlauesszuuamIauNALAZANANTIBUNANTITY PABTUIRNBNENG 0.779
(p<.01) ua 0.641 (p<.01) Fawauiuauuigiud 1 way 2 uenininnulusslavesssuuasaume
A9HANIIATITIVING BAMININTIBINUNINTY AaBIUIABVENG 0.317 (p<01) Sawouiy
aunfgud 3 SnvesruvansaumAnN ST Taaman190ouUINADANAINTIBNUNINITITY
numlUsdlavesssuuasauma auinavsna 0.247 (p<0.01) Tnenanisnageunandlmiiua
FuUsszuvasaunan1enisiyduazanulusslavesszuvaisauna saufussuisainy
wUsUTIuTeIn N MBS T uTesannsaieaunine lasesay 82.70 Tasflan (729072,
df=22, Xz/df=1.321, CFI=0.997, GFI=0.976, AGFI=0.929, RMSEA=0.038, SRMR=0.029 518/azLdtnf 3
5199 3 1137 4 uazAN 2
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A151991 3 ANBVENANNTI BNTHANBOU LarBNSNATINTENIILUTIAAUFILUIHE

fanUIna
Aauusine T FQ

DE IDE TE DE IDE TE
STUUANTAUNANINTUYT (AS) 0.779* - 0.779** 0.641** 0.247** 0.888**
11.514 - 11.514 10443  3.088 10.443
analusslavesszuvansaume (IT) - - - 0.317** - 0.317**

- - - 3.048 - 3.048

R? 0.607 0.827

¥?=29.072, df=22, ?/df=1.321, p-value=0.143, CFI=0.997,
GFI=0.976, AGFI=0.929, RMSEA=0.038, SRMR=0.029

** sgaulpdIRg p < 0.01

A1314 4 AATIATIRERUANNADAARBILALANATIAINNAUNAUTDILUAANALTUSL T AR

°Uaﬂ@Euﬂ'1‘1/\1'3’]ENWUﬂﬁiL?iusUaQaﬁﬂﬁﬂJ@ﬂﬂJW%WEl

Autinu .. AauUsuluaa nasusuluea
- NGNS . - . -
naunau A1 AT1ININIUN A1 ATINITIU
e luilfoddyneadi  265.69 Tunnu 29.072 ey
p-value b < 0.05 0.000 a1 0.143 KT
X2 /df <2.00 NA Tasnu 1321 ey
CFI > 0.90 0.937 AT 0.997 R
GFI > 0.90 0.819 T3 0.976 KT
AGF| > 0.90 0.709 Taw 0.929 ML
SRMR < 0.05 0.073 Taw 0.029 R

RMSEA <0.05 0.158 90 0.038 FY
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Chi-Square=29.07, df=22, P-value=0.14281, RMSER=0.038

AN 2 LAaAUFUTUSITIE A VBIAMNINTIEIIUNTRUYDIENNTABBNNTNY (MaIUTU)

N150AUs18NAN13IY
SEUUANTALNANIINST T T nan1amsuduinnenulus davessuvasaunaAves
annsnteauning uansmdiulanlugeadiorsugiafdramnannsalnanuddysuaalusda
vossrUUAsAumATIYlumsansveyadicugnaeuazaneinnatn easualuaindnuassy
faulnidevesavnsanafisveyaiignasuasiunailauiniyu aonaaesiuauidsvss Chang
(2020) naN SFUUMTALMANIIMITRTTIBanALlIANAATDIYEYATII YL UBNIINT
Tuuumvesannsaioesming lussndlne nislyszuuasufinnoslunisussinanaroyaaiuns
paglunismsaaeusarnisisssudulusssdivszaniamanndu saufsantlenmalunisia
ANUAANAIARINANTA LY
spuuasaumAnn1s Uy Eiavinanmsadinaenunmmerumaiuiandmila
Mnavnsaiiinislsnussuuasaumanamstydamessuuiviuats lsaune Sangu uasd
auundefie fszuumsmuauniglunsaniiinasumstufindyfmngautuyaiasugha
Fdviaazanunsofiunun s siuresaninieauninela Tasangluaiunisan
vofinann Tumsiavisumsiuresannsamunuunionnsgiunstydfinsunnadydannsa
fmun aonnassfuuIsevesgvide dunes uar 930 m niwAug (2564) na192n Mslgszuy
asauenIN T IaTusans s lnesensanunsau foRaung seieunazanasgiuns
t@laegvasunlu dahlgnisdaisesuniniuiduaingsdunisufo@au uag
auanansolunslumeluladiivaaunsounladamamanensufoRnuneinydlaes i
UseAnEnm (Serazzi et al., 2023; Aunnal ﬁmigwwﬁﬁusj LAY UN1 UIAKEY, 2564) A7
undefiouariinisimuinuesosnwoliios (@uUainn gind, 2565) dennaaatuauidevesiniun

F9Ef wavansz (2565) wuzin Anuldsslavesszuududadeddglunisiiununinvessneu
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nsduvetesnnsla wavaeanaestuuiteres a1ing wivimdnw wag a3dl 1Bevusin (2564)
LLuzﬁij];;U%Wﬁﬂ’simwﬁﬂu,aﬂﬁm’mﬁf]ﬁ’agﬁ’umiﬁmmmiaumeqmiﬁfﬁiﬁﬁmﬁmm'ﬁ
sruuasATanan sy Inelanzessds auauiangu sueuwseslyan welmin
AMNINVDIANTAUNANIINITUYY Fafuannsaimsluaud fas osnnulusslavessyuy
ansaumarumslsgerlawnIansatufinuazasaeuteyalosisydnsain sudinisin
nsfineusumiinaulunislassuuansaunaessgnass faiuannsnoomminslulssmalnenis
ﬁmmﬂﬁgizwﬂauﬁ’aLmai“ﬁ'saﬂ%’ummgmmiﬁ’iﬁﬂwﬂ’u U mi%’mmigmﬁazﬂauazmiﬁﬂ
fydslusih leifiunnugnassuazeuuifofiovesenumsiiy
aulusslavesszuuarsaumad sndnan1ensaudauinn onmAINI1891UA515Y
wanslmstulann anslusdarilnsunisiuavnsnfienuundeieuazsanaudsdunisdari
sumsulugnaes avnsaooumingnsmsEuiindsnmsiaunszuvasaumaiitnnulusdla way
anunsonTvdeula dennrestuNITETeNRRI S9i wavany (2565) nanan Mmstalnisvuy
msmusunglunarmadaweteyamsaummeslusslavesannsaidudsiiuinetu vonani
gansounquiansiatesssuwazauiuiaveulunsanidugsie F990adndNMT WHLIL Way
yormuslunisuftinubessdnau ameusnulusdalunsdniunuvesannsal wenani
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vossruvasaumA lasssuuansaumanensindiitemnslsdasznglnoyananstuiin
grapsuazudoennTudasnaluaninnsesunsiugstu (Rossi & Lenzini, 2020)
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aunmiazaadssvadlsadidgiinuialuludegiu wu Tsevlauaslsaunss nsfnniidon
unarwilanimumulssunsmesadussuuuasnsiesenefuuiisaneafiuazifiuaiy
wndedevemanisiselaediaszrnasiuanuaten1saneiiduseiudywinisideiieady
uenanisauunsideiesunmslsaulnslneuargasifvsulusaiasaiunsueundy
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The Relationship between Sleep Quality and Healthspan:
Biological Mechanism and Health Implication

Suphasit Aroonrungsawasdi*, Thanatporn Kongchai**, Kriangkrai Karnchaisri**

Abstract

This academic article focuses on presenting scientific evidence that supports the
importance of sleep for overall health. It emphasizes the relationship between the
biological mechanisms of sleep and health, as well as the risks of major diseases common
today, such as heart disease and cancer. The study selects articles that use systematic
review and meta-analysis methods. This approach helps reduce bias and increase the
reliability of research results by analyzing combined findings from multiple studies that
share the same research topic. Moreover, this article highlights research on the use of Thai
herbs and traditional formulas to enhance sleep, aimed at both the general population and

individuals experiencing sleep difficulties.

Keywords : Sleep, Healthspan, Circadian rhythm, Biology
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Ui

\wananUu (Healthspan) munedls granandinndavnind luduvienielsnsionsamse

9

[

ANUANSNNTENUABNIALTIUTIN anunsaguavismvienuedufainsuseaniulauienguniy

&

ms:ﬁl@aﬁaLLUuﬁmmé’ﬁmmm’iﬂmsﬁmqsﬁ’w?alaﬁau,ﬂu (Life span) fiBugnIuauauRnafes
BuheFesdlurmevesdia (Crimmins, 2015) nmsdsvananide w.a. 2562 wunaulned
ogmnndsnsigunminty 68.3 9 wazduuadvsnelussuuiunanglagnseansui
(W.71.2566-2580) aﬁ’mﬁlmﬁlmLaaﬂ,umiLa%miyﬁﬂ,ﬁﬂimwuﬁmmsauggmqmmaz #11709uA
auan dwgAnssuauamifeUszasa annsavestunazanlsaiiawnsadesiula (salufane
3030 iadudsauuumgdndinnsiiaunmigaiusasiongaaaionisdaunindifiatudul
uaen 75 9 anelu 1.6.2580 (Fifnauaniiwuinisiasysiauasdinuuni, 2566) aiiaed
miim'ﬁwﬁ,ﬁﬂizﬁmmuﬂ%’uLU?{aquaﬂﬁimmﬂﬁg%immmé’ﬂ 4 9. lown 89N3-8N1AR B sUaln
(M3dan1smnaaTen) wazniseeniidenie saufansluguyni nanidesnisuslaaiedesda

¢ ¥ v v aa a & 1Y) = a o & a ada
LL@aﬂ@a@aLLa'ﬁj’QQUUUQNLWNBﬂ 1 4. A NITUBDUKAU (Sleep) GZNLﬁuaﬂmlﬂuwug’mﬁua\‘ia\m“ﬁ’m

dldd

Inanalideniangfinssunisiaonuilanomsnaduszlesunosneniesiudalssd@nsninnisesn

'
[

ﬁ’wé’qmau,azé’qﬁmas{amimﬁm%ﬁﬁmmﬁmf;gmaﬂmmw%imﬁqwazé’ﬁuamwzmamnmﬁﬁl
%Ugﬁuuﬂ (Christodoulou et al., 2024)
‘ummmﬁ‘mmﬁﬁﬁwLauawé’ﬂgmmﬁmsnmam%ﬁﬁﬁﬁuﬁﬂmmﬁﬁzymmmsuawé’u%’a
Fuiustunsiiauning Tasyanudaidenunanussannsunussunssuesaduszuy
(Systematic review) iilaannudiBmioenfuazanupaaAdeuss gy LaynTIATIENeRtY
(Meta-analysis) Adunisiasvinnsadflaetinaveswnasnisane3seundaasiznlaiunn
wadwsTLduiuuresnaTuveany Mfnwiiussfulymmaidefeitu sufios
unaruidensleayulnslneuiomveunulusagasnie dmivyanaialiuasy ivszay

TUMINITUDUNAY

inlusdesuau-nalnaniesdainen

msueunduiiunszuiunmsfisudunenismssdinvesuyueuardniidsgnaisun 13
ueundvesfismenariinanmaramaineauam Wurnaiisumelngeuussadfidnuse
uaziasuasssrUUgfinuiy ann1sdniay anauduladin Snsnismuiilasardasnimisla
anaq ﬁﬁwﬁzgmiuawé'usﬁ'gEJLa%maéufmLLasﬂ’mmmmﬁ']LLazLﬁumiﬁw%’mﬁuaaLﬁsﬂuaum Pe¥nm
aunavessosluuvatsvia ﬂmm‘wmiuawé’uﬁiﬁaé’mﬁuéﬁummLﬁﬁlﬂﬁLﬁﬁW@ﬂiﬂi@iﬁM@
So¥eiavans (Balasubramani et al., 2024)

uywoiduAdFind it Taunisnenuulae 17 3 veswaunaglalufunisueud
wsdumumstuuazanvasnisenine lnewlouasanannnsgnugaenisassensludnqueaa
Uszamgnsibaweaundniiaiafa (Suprachiasmatic nucleus, SCN) Tuaussarulaluniansia
(Hypothalamus) 7iLTugugna19nIuALIsNITNEU-AU (Sleep-wake cycle) tWFsuLduuning
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F10 (Biological clock) w3adwnzigasiaiieu (Circadian rhythm) 984519018 (Patton et al.,
2023) Tnevhaus A UsEUUUSEAMBUNNEN (Sympathetic nerve system) wazansaeUszam
(Neurotransmitters) vaneadin 1y enatnsanasenszaunismdauainiy (Melatonin) ¥l
LﬁmmmiifmuaummﬁauaaadwLﬁm%‘uazﬂiw}umswé’ﬂaﬁﬂ%u (Orexin) shilmAnnshusasudIms
ueundu s (Megha et al, 2024; Bigalke et al., 2022)

lelumansfa iuaundsosanesdivunfindnie amuaunisviuvesssuulszam
SoluifAhiienvosiunisdnwiaunasaniy (Homeostasis) fiddyostmilsia 2sasmandu-fiu
9101595297589 Indeeulunsail (Polysomnosraphy, PSG) 1l aUszifiudnuaensanis
WA ULUaNES TINE T8I NNMEVUELOUVAY W ALAL-AnTeIn1IdUmIEN13ATIY TRl
du9 (Electro-encephalogram, EEG) dulwnale (Electro-cardiogram, ECG) ﬂﬁulWﬁWQﬂm
(Electro-oculogram, EOQG) ﬂ?ﬁlulqu’lﬂg’lm‘ﬁa (Electro-myogram, EMG) A9UTIAS ALBLFA
yaeanTauludion é’m'}miLé’fuﬁﬂmazqmmﬁéwma Huey aansauunsasnmandu-iule
Wy 2 v uansanInil 1 (BRun msIndnm wavanly, 2563; Besedovsky et al., 2019) Fail

szeedl 1 Wurramduiilufinisnasnaies1asinsy (Non-rapid eye movement sleep,
Non-REM/NREM sleep) wuaiiu 3 svevens Ao szo N1 iduriaiunuveinmsueundu (Sleep
onset) 3avaiARudy LﬂﬁaﬂmﬂmLm'E“J’a%’ugyﬁﬂmst,ﬂﬁﬂul,l,ﬂmamwangamaus] Mﬂﬂhllﬁ;]ﬂ
3Uﬂ';u'§"mrna%L%ﬂéﬂﬂiuaumé’Uizax N2 sellegnmndifadunmsueunduesnunass iuwas
Anudedulnvinaues (EEG) amaqu,azwuﬂﬁluIWﬁﬂammé’ﬂwmzqumam (High voltage spike)
y3oi3un 1-Aoundny (K-complex) a8nsusy 1 AR (awdl 1 gnasd 1) uavanawinfigely
svey N3 v3evmduan (Deep sleep) Fsaznunaulwviauesuuus (Slow wave sleep) 12m&U
fnsver N3 fsnmeasiimamelanas Samnseuilasazanusuladinanas nannieaaed
oUMYTIT1INNBAAMAINIIUNG 1-2 BIMWATEE TTUUNSIHINANReMNTANAINTIAR

szoed 2 \iurrmduiifinisnasnnieenesiasa (Rapid eye movement sleep, REM
sleep) wiUAoneiadaoy wumnnlurisnevesiulasnuannfiganoumiianeusdndaiu ns
UDUNFUBIITT T e1958n11 Faeavdul (Vivid/Dream sleep) NTUBUNAUTLEY REM fiflau
68’;sfl,uﬁ'aﬂmiﬁmﬁwﬁiﬁmamm (Cognitive function) mﬁmﬁu%auﬂaﬁmﬁummaﬁ’ﬁu,azm'ﬁ
Wasuarudszesdudunnusissesen

Jﬂ%iﬂﬂiUBUMﬁUﬁlzﬁgﬂLLUU%%@LLNUQ’]W‘ﬁIL%Illf\]’]ﬂsdl’sx‘ll,ﬂélmﬁéju N1 lﬂaizawé’uﬁu N2
wazndudn N3 sud iy uaInduluingsrey REM viermdududsadulrininamile (EMG) 4
Snuaursuideu (1wl 1 qnm%ﬂ 2) ufinmswdeulmvssnamiiionteq angdumadans

¥ ¥ ¥ ¥ [ '

EmL’Juﬂmmﬁaﬂzﬁ’qamLLazﬂamLﬁammmqﬂmﬁﬂﬁulw%ﬂqﬂm (EOG) ﬁé’ﬂwmzﬁué’uqqﬁumﬂ
s¥ey N2 way N3 (Al 1 Qﬂﬁ'ﬁ‘% 3) wavazBunurasseuluuluuilieas 4-6 seumeAy 9N
ASFNBINUIT TOULTNY yaniasnsueunduarlunattesninseudnlluasmsueundusses
REM %Lﬁ'wﬁuﬁam LLasMﬂﬁqmm@uiﬂgLﬁgﬂLm'azﬁuwwgmiﬁmsuawéﬂmLawwz@&hq@'qﬁ’m

nauan N3 9819uoyseUay 20-25 V0935288LI81N1TUsURaULA8TIM (Total Sleep Time, TST) &3
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Wuwansranigaziinisndalnsneasiuu (Growth hormone) Tu 1-2 H7109usNVBINTUBUVAULAE
wdanniaayaiesduidviiesatursismelnsveuietaiunag waen1sminasiviiing

neMINUTBITNMElAgRILaNRINNTIER

EEG Ak
EOG .
2 \
EMG N
REM
NREM
" {1 PM 7 AM
Slow wave sleep
(N3)

ﬂ"lWﬁ 1 ﬂ’]iL‘U?ﬁlﬁluLLﬂﬁﬂﬁ%i’iVlEﬂ“U@ﬂilNﬂWU‘&?Qﬂ?iﬂ@ﬂﬁfﬁligﬁlzﬁﬁﬂ‘] LLazLqumwmiuawé’waamﬁu
fnUaIN “Prototypical hypnogram with EEG characteristics and sleep laboratory setting”
1n8 Besedovsky et al., 2019 (https://doi.org/10.1152/physrev.00010.2018)

EEG = maulwwhaues (Electro-encephalogram)

EOG = ﬂﬁluVLWV:II’]Qﬂm (Electro-oculogram)

EMG = pauluvinanile (Electro-myogram)

REM = 9amsusundussesiiinisnasnmesnasinda (Rapid eye movement sleep)

NREM = 929n1susunduszesiilatinisnasnaieg1asiniia (Non-rapid eye movement sleep)

qmmwmmawé’uLtazﬁﬁuau%‘ﬂmn'ﬁuawﬁuﬁLLu:ﬁ'\

AMAINATTUBUYEY (Quality of sleep) vaneils msﬁqﬂﬂaﬁiwsL'Jﬁ']ﬂ%'«i’ﬂi;W%IM
N3UBUNAU (Sleep duration) ﬁmmzauLﬁmwaﬁ’mmm;faaﬂ'ﬁ%aﬁ'wmaLLazgﬁﬂm%uLﬁ'a?{u
Uy ﬂmﬂ’mﬂ’liuawé’uﬁﬁﬁa'ﬁm’mﬂ 1) favornardaunirusurunssindy (Sleep onset
latency, SOL) nnelu 30 uinieussnai 2) Suudalusnisusunduduluaueunesnisves

Tumenuyeievsenaueny 3) nauneiilowasaaulaglunuiuninaisin (Mseaulufu 1 a3l
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nofu) 4) mnsandamufanmsauoundunslaniglulaiu 20 it way 5) sAnanduideduuoy
lusAneeundsuionsueunsunarsiu auamninmsueuvduiiluAfinnsanan 1) dsvezioan
Faunmusuaunssiavdy (SOL) innm 30 wifl 2) Sunudalasmsusudutesnn 6 Falusmofu
3) finsfundanrduuatosisues 2 aswedusarleiaiuiunit 20 wifinazueunduladn
uay 4) WoduuouuaizAnluaniu sownds wuau (Suni & Singh, 2024; Miley-Akerstedt et al.,
2018) fsilsrornaFesuuilimaueunduiififismeduauemsvesnetsdutuunay
1233y (13797 1) nanlawazuiie sumeazdaunesnismsusunduanasiiontgandy wu
inToidoueny 6-13 9 Segueny 14-17 T wasslvgyey 18-64 7 Sarmmesnisdiuaudaluans
upUMAUBE IR 9 8 uay 7 FalusmeRu sy

A1999 1 538211811399 1UIUTILNITUBUKSU (Sleep duration) NLULUN LABZYITIE

43338 (Age group) SzeznaNIsUeUnUTiLuzneRy (F31u9)

MINLINLAR-3 LHBu 14-17
N3N 4-11 LHou 12-15
wn 1-2 9 11-14
WinfenewanSeu 3-5 10-13
wniodeu 6-13 7 9-11
Fogu 16-17 3 8-10
iy 18-64 T 7-9

Sows1 65 9 Tuly 7-8

NUELNS). AnuUasain “How much sleep do you need?. ” Iae Suni & Singh, 2024

(https://www.sleepfoundation.org/how-sleep-works/how-much-sleep-do-we-really-need#how-much-sleep-is-really necessary-2)

WinTeissunazoguaseturaenisisussiudssau-dosavats s19n1efiaunesns
Sruudilusnisueunduesisues 8-9 FalumeRu TeazdmanoniaiFeuziaienszAnveaues
wazmsasunnusszerduduaudisyezeniilaannisideutooumidelurenansiures
unazuanMsAnwInuN winmdamludinieSeu 6-13 1 uazfoqu 14-17 T azumnanadude
uq Tneazisunusundanan 22.00-23.00 U. Seilnantueu-auneufivnzauUssuna 23.00-
7.00 . LLG]I‘Vi’]ﬂQﬂiUﬂ’Jw;’JEJLLﬁﬂﬁﬁi’]ﬂﬁ]’]ﬂQUﬂiﬂjﬁ’]\ﬂ OUUBUNUY FEinsiEeusTeza1N"s
uoundusenludn 1-2 Falue iWuwweu-Auueuilmanyaudszanas 00.00-8.00 U, (Ww%’%ﬁuﬁ,
A90, 2565) uataipifeatunun inToissuuaz Segudinaninesiuuouiug 5.00-6.00 u. e
WU B 7.30-8.00 W, Wlnsuiudalusnisusundutosninfistaneneenng wWunis
SUNMUNINSVEU-AulngLame NS ueUNdUTsTeY REM ﬁﬁé’;uﬁéaﬂuﬁaqmﬁﬁmﬂwﬁgﬁmm
dusLaznsiUasumLsIsserduluniusissezen saiensiailde nevausn Andasen

wazlymsualalud audianas Gsoradudedenisiamalninseulvelaewasiszaunisise
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TudulUupuN d9puns o Use eI naIn15adnan aznausanui1a1nUskNsuUsE I duaANTT O U
ﬁﬂﬁﬁlumwﬁg’mmﬂa (Programme for International Student Assessment, PISA) (@ 10uatasy
ANSEBUINYIANANSWALLNALULAT, 2567) AIUULIATLVILS U-LANLS YUT LUNUNTAUA UL NLS o UT U

Useou-Sseulae Naennassiunalnniedaiinevessisnieunazidy 9.00-16.00 u.

HansznuvasnIsusuvaultiieIwasiaguan

uywenuddfimiafeidanuidaonueuiedsiuudiluansueunduueseninaln
st inguionunainisvessenie Tuefmuyueinssnsmdu-fulufunaanannmsiy
LAEANTBIANDTTARE PINTansUszRvgvaoalifiviinlanveniuasnmuainunednis
paon 24 Falus enananilaruasanaduavassaalne alsylssunslanianuasughanas
dsmuuafiduaivnsuniusasmmdu-fuvesssneeseneiilos nsenunmsvihauszuuszam
Soludafiuamnlsnlufonaiosmen venannsiinasanmuaumesnIsnaeaauaassd
sUsuumMIRLiuTin dnvarenuazaouyadieuiisunuiesnimdu-iuressamens 9
ﬂ%ﬁ;ﬁuwugﬂ’sﬁﬂiﬂlﬁam{a (Non-communicable Diseases, NCDs) ml’mﬁ] Toun TsAou (Obesity)
15AIMITU (Diabetes mellitus) Audulaings (Hypertension) ludiuiinuné (Dyslipidemia)
ihlugnsiviisuandedinmelsailauasvaonien (Cardiovascular diseases) lsnnannLdon
aupwiealasn (Stroke) Tsauwids (Cancer) warlspAuidonvesssuuUsyam (Neurodegenerative
diseases) Tiugedumaunanmszeil 21 WWumusn fossmeamiafonsluil

Pan et al. (2023) AnwAnuduiusssmnanisueunduuesna 5 3o 6 FalusmeTuiy
arundssodlsaiilanazmasnidon Tnsnumuissunssuesnadussuunenissusunsfin
wuunguiiifumimeunsluguveya PubMed, Cochrane Library wag Embase lanansfinuide
Fedanalugnamun (Cohort study) AU 18 M3finw wan1siesenefuutmiuesisiaiay
11 MIueundunesnIn 5 u3e 6 Falumetuiieuduiusiuenudesiigaiuredsailauas
vaoaldenegniifsddgmisadfuaznudn navedannandsagsniiwands vaed Xu et al
(2023) numursTnIsUBE I dusTULIR eAnEIMAIELTUT S9Nl T ULAsE A Ay
(Light at Night, LAN) fupanuinunfivesssuuiuunueddusiuiulsamlasaznasnden (Cardio-
metabolic disease, CMD) 910 14 n3finy S91uiuglunsiusuvionun 1,019,739 au wuady
M3ANYILUUARMINNUUTEYINT 5 NMIANYILALZNNIANBILUUAIAFAYINS (Cross-sectional
studies) 9 n13finw waagUnu NMsladunaseudAudisnsaianudes Risk ratio) vo9n13
AnenuRnunfvesszuumunueadusuiulsailauasvaaniden (CMD) Wisdu 1.21 wn finna
Fostusesay 95 (95% CI: 1.16-1.27) nslasuuasannwmeunasduagiiuaudswmenmaiialse
cMD wu Tsroruuaslsaumudaildgnmadulsaialawssaendonlalusuian iumy 39
st vunInsNUasunieanaudsuasdaassninensdniunquendnaneg Afaundes

ol N159AUBUNTENITLATULAIAIIINDUNANALILAINAN SENURDANAANT SIS IUUATL YN
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ﬁﬂizéuﬂﬁazgaﬁuﬁau (Insulin resistance) anwsmanvedsawmnudadudadeidesiiddyues
Tsailauazvaenidentuiaineun (Anothaisintawee et al., 2016)

dmdulsaunida Lai et al. (2021) fAnwmuduiussemismsindunasenumauiuay
deansidunsi§anunlaenumuissunssuesradussuunazinsizneAuiuaud Teid
Funanisalunywolnedfuusdaszio nsladunassuemAuuasiulsnuio usifaniuy
WisufisussmnenguiilaSunase e Augafiaadung uillaSunasussdiannislunsounis
AATIEMBANIUUUUNATINAL (Random-effect model) Useiiuauidssenfvesseuise
HeuedsauTeNUMIANIInTIeEY 18 MsAnwan 7 Ussmadianansemned e,
2001-2020 Uizﬂauéjfaaﬂfimﬂﬁmmammu 4 NQUANTANYI ﬂiﬂjﬂ’JUﬂﬂJLLazﬂiﬂjg’]\iaﬂ 9 uaz 1
N15ANYININEIRU ngﬂwuzﬁugmu 97U 13,155 Ay %ﬂﬂﬁﬂuauﬂduﬂizﬂwﬂiﬁléJ%ULLaa
372,802 AU WitlaSuLAsE LA LAsianiSnsaiuaudsswosninfalsafiuty 1.12 1 7
mndesiusevas 95 (95% Cl: 1.06-1.18) dwsunasniguonuaziindu 1.13 w1 dsuuas
anelufiauid estusosay 95 (95% CI: 1.05-1.21) LﬁéLﬁauﬁUﬂﬁuﬁlg%’mmﬂjaaﬁqm HANTS
AIASITNTININAISANIA wuALFUTUSIT AUzl SuLaRInAeenetansly
nanashutumuidssandaauslunguyvdeiidunsanuurdadsiusesluuealniion
(ER positive breast cancer) Insflaa1uid s ud usesar 21 A sziuanud esfusesay 95
(RR=1.21, 95% Cl: 1.04-1.40) LLaziuﬂfjup;ﬁm:qﬁé’qiﬁwmﬂizﬁwLﬁauﬁmﬂmﬁmﬁuﬁu%aas 21
fisziunnud efusosas 95 (RR=1.21, 95% Cl: 1.06-1.37) n3ena13lna1 n3lasuudasann
mauaﬂmmﬂunmﬂmaﬁumnﬁuﬁmaiﬁ;;mﬁqﬁgq 2 ﬂﬁmﬁﬁmmL?imﬁ{aﬂmﬂumﬁmymm
Windusenar 21 Wisufunquitlesuuasiesiian msladuuaseusfuiinudenlsstunisin
uznSatundnguiividedoneaumsmamalnesnnaiionsiteunauumasuunnisiny
ngnanadu (Night shift work) Liutadeiiunagneuzidsluuyuengu 2A (Probably carcinogenic to
humans-Group 2A) L uiiaafuaislnalvian (Glyphosate) luenfinda3afie (International
Agency for Research on Cancer, 2020) LA AN AL SUN LS LB LA UYE9T 19N 8
Junstavnnasmvdisesiuua niusasivsydusesiuwealnsaulunszuadon siuds
ﬂszéuizuuﬂizawm%mwwmaﬂLﬁmmiﬁmusuaﬁzwqﬁﬁuﬁ’uﬁﬂ'aﬂﬁﬁ%mmﬁa‘”ﬂl,auaéﬂwialﬁm
dunsanasunisinsudaferiafes nsasaaudealuuiitilugnsuninszaisves
iwaauzLs (Cole et al,, 2015)

dmsulsannudenvesszuulszam (Neurodegenerative diseases) N3ueUNEURAUNG
(Sleep disorder) uriudnwaznilswetlsaaneuiey (Dementia) wndshudniauindiuaudalus
msuawé’uﬁﬁaamﬁmmﬁaaﬂniﬁuaaéwmsﬁauémLﬁszaj’"s’aﬁmasmeiaLﬁaqﬁmmﬁm%ﬁmﬁ
Aalsaaueadeuioly MnuniFuannsiauevdngiuiaduayuinaan mahauiiaund
va33vuUlnaunfin (Glymphatic system) %ﬂﬁwﬁj’]ﬁﬁﬁ@iumiﬁﬁmmLﬁaLLazmiﬁwaaﬂmﬂ
auadluvariiuoundy ssuviiouaiioussuuneddeshmivazeinsrarsweadefiindy

wu TUsAumI (Tau protein) wagdn-ozfiassn (B-Amyloid) Fenuidunzniunionain (Plaque)
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finernuidsmenewwaatszanvlugUislsranoandoudaluwns (Alzheimer diseases) n13Ant
nuauAaUnfvesszuulnauvhdnluanesnoufiaenunisasanveslsfufimmand 1Wuay
uenandfmun 21Y m’;zaﬂqmL%%’ﬁLLﬁzﬂ']ﬁuau%é’uﬁmﬂﬂal,ﬂuﬁaé’faL?fmﬁﬂiwumﬁﬁwmu
vosszuulnasvhiinas Tasamedinanasfindudunfonaninuuasaseg audsTorsuagnu
szuulnanvhdnagyinaulealurmsuan (N3) (Olsson et al., 2018; Nedergaard & Goldman,
2020) ﬁﬂﬁﬁﬁ?ﬂaﬂuGULﬁuUizﬁﬁﬂﬂﬂg‘dLLUUﬂ’]’iﬁ’m’mu’lﬂﬂ’izLm/]E]’]‘\]Lﬂuﬂ’liﬁ(ﬂ‘m’mﬂiz‘i_l’mﬂ’l’i
yheuaveavzaasanasluaiesiiuadswelsaauoadenlalusuinn
pounfinsAnweduiussenane Surudalusmsusunduiuanudesweaninialse
avoudonlasfanuniunsunsise S1uan 7,959 au iunan 25 9 fgdielseaueadendilady
1531988 $1uau 521 Ay wuan 92901y 50 T A dTurudaluanisuoundunofutesnit 6
Hlusdisananudsafindu 1.22 wn fanudesusesas 95 (95% Ci: 1.01-1.48) vuzdinateny
60 waz 70 7 edidamarudsaiutudu 1.37 i1 fianudesusosas 95 (95% CI: 1.10-1.72)
uay 1.24 wn finnuidesusesay 95 (95% Cl: 0.98-1.57) muddu Weieuiugdidisvezinainis
uaunduUnd 7 Falus uenaniinisueunduuesnai 6 Faluwmeduluraseny 50, 60 wag 70 9
dieufunsueundunidenuismestuanudssifiudulssanusesas 30 aen1afnlsnaues
Fonuazuendafumulserinsmans wofinssy gunmszuuiilauasvaonidonuarguaimin
ponluuan waazuannsfnunddlmdiuin nsueunduussnitanunesnisvessanislute
nansAufiustumudssiifiuturedseaueadeuilonmgioes (Sabia et al,, 2021)

Ibrahim et al. (2024) Anwiseidedanaluanmn (Cohort study) menstuiinimlonns
pIIdnINNITURUMa ulnaweuluns I (Video-polysomnography) Iuﬂﬁmjﬂwﬁqﬂéqmﬁq
nagoUMILBUIIEANLRAUNENTUILYBINIA U SE AN wﬁmmé’ammwméauﬁmgﬂ
(Medical University Innsbruck) Uszinoaains sevaned a.a. 2004-2007 fiuddednidonyiae
01y 18 Touly Fudulseauoadeulumadumwdonslu 5 9 wun sinswnuglie 1,454 au g
999 Auniesanaz 68.7 runurdndenidumaesosay 68.3 01gifsegmumiu 54.9 9 Tned
p1uRauR 33.9 - 62.7 9 szpznanfanumaengiisegiutesnquiiesisie 12.8 1 lnedisvezinan
Fnnustaun 9.9 - 14.6 T udsuiusudsaulsseng Maueundy wastademsedtnuaimua &
75 o visesesaz 7.5 Midulseavendon nanisAnwidatuayunanuinunfvesnsueundud
aunelmAnnszuiumsvedlsaaueadonla

densusunduifudsdfguazarusiduiugiuneddidiaviuui snuaunanis
F2010 MIEEEIEMTLArN1TUS FetumsueuvduTiAaUnfivisuesluvdemnluTsdmade
PEAUNIN AAvIEUANLANINIALNMTIATINMIGEUINe iumudswelsalufinneioans Fuaud
nmziedugdu Tsaummueiied 2 thiuglselanasmaenidon lsavaenidendues lsnauoaden
saddsauzise mawlafisnalafimvauuninidnmdivinuudsiusssiunslafunaansan

o A

arefineiuduniadAgninluanisAnauisnsnsendndunniinisunneniey Nauasunis

o

waundunsluyaravialuiiiinshansenuinsnsrdu-iu waskivssaudaymnisueundu iunu
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ASNTEUEIUNITUIUNA
ém%’uqﬂﬂaﬁawmiL%ﬂuauLLaz?iuuauiunm@m%a‘lﬂgﬁamﬂiuasmaﬁﬂLaua (Sleep
regularity) 17?&’5uﬁiimmizwmﬁﬂmﬁuaﬁws;@Lﬁumﬁagﬁﬁqmzmﬁuawé’ﬂﬁaamgﬁmﬁ’umﬁm
BN VRS IS5 19N UARNTANSAIRNSYNUAeS M SAU-RUATA LU RN
alanga (Chamonmile) NEUUDUTIINNNTNUMILISTUNTIULAL AT IATIE e RLUNNS AN I 58
$17U 12 nsAnw AAefuYsEansnauazaulasndovesnilumnga HaNISIATIEVTING AN
lunearisUfuUssgunmnsueuvdulnostelitedAameada (Hieu et al, 2019) uan#idl
Jomnsusuvduisianduen funasfnuinnai 1 afs srusunduiinasidusiaeniignly
£N¥1INISIVANT LAIINNNSNUMILITIAINS TR TUSEUULAYMT AT IEMe AN AW 3TE
199 TIUIU 65 NSANE T4A 81T UNATeEIUBUNAY wu leafiny (Zolpidern) Muuduny

Y v o v v

(Temazepam) uaziealafilaau (Eszopiclone) tJunu §1uuK11590398590 98 Y 4,378 AU

§, YV '

Wigulguivenraen namsiasienlaveaiusiun seunaululayisiiunisueunduuinni

[y

gmnanuangdla srusuvdTmanedinanualvmduiidunioanssesnaisasundulndy

AUANINEUTZEE NREM nduluunnanafuesadiveddynisadfissmerueunduiveinaen

(Huedo-Medina et al., 2012)
dmsvayulnslneniossusunilunuidveudluinfunisanaiunisueunduiidng

= a

ANY13T8La7 LU ASULINAUUILAITIUSENBUATY NAUUINA19EWAY UaUn wagn3ning lag

=

Anwmaassifelunguiosisdiuiu 50 au AifiaadeasuuununINNITUEUVAUAMLUUU T2
ﬁ’mﬁﬂmmwmiuawé’uﬁmé@% (Pittsburgh sleep quality index, PSQI) 11nn71 5 AziuLlY
Suusemuataay 2 uauga neus s uandunaideatusreziia 4 dUam wuan danads
ﬂzu,uu@mmwm3uawé’uamaqaéwqa‘]ﬁfaﬁwﬁ’mwaaa (UAEWY LNWIT LavAME, 2564) Lazsu
suugnastssznaumeinasnantiia 5 ¥iia laun Aonuxd nenfina Aenyauia Aena1sA way
inasthnalaefnymeaedidelunguiestsmdonuausssuiou 2 nau nquas 27 AY U
nauillasumusugainasannansrssaRuAIrIUBuIUNIE R mdy (SOL) Tneglumas 5
10 Wit laRnmnquitlasusvaenuazfivszeznanmsueuvdulaes (TST) Temunduniien
uaammzmﬂ%&h%’umngamaﬂuﬁzamm 4 §Uawt Tunusreaunudnund (nuntun wan
aoudlos wazsTuds nuasssy, 2566) nenidledimsvanfiafymioonanngumneeuanialulny
Usglan 5 w.@.2565 (Wy ausnd uazAg, 2566) Sasudnisdransatawauuntuesn
(Cannabinoid) Mndgiiansatmiemienausuiugnsanizandnymnaesifenisnisunme
Miltuneanaiumsueunduvioluduinesnsnuitenslui

Low et al. (2023) WU @5UTENOULAULTUBEADDNOYEABANDIAILANNY LTIN1TNAS
gosluniualniu (Melatonin) §15Inilu (Serotonin) wazuesesn3urau (Noradrenaline) nzaw
aupsarulslumandassnmaiinunguisaaUszamgnilaoauAniundea (SCN) iiusedu
ngnum (Glutamate) Sudanamdalei3ndu (Orexin) VilmAnen1snausuanaiusnITndy-

AULAZLTLAMAINNITUBUVAU Yade?l Walsh et al. (2021) Anw1idensadtinuuuandnda 2 mna
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Lﬁﬁmﬁumwaaﬂlﬁugﬂéuﬁu (Randomized, Double-blind, Placebo-controlled, Crossover study)
vosmealaaugnstauasataueuduoss ZTL-101 filsznoumefiend viemanm 9-4nne
lalasuauunuea (Delta 9-Tetrahydrocannabinol, THC) 10 fadnsu wauudusa (Cannabinol,
CBN) 1 fiadnsu way @06 wiswauunlaoea (Cannabidiol, CBD) 0.5 fiadnsu WisuLieuiuen
saon (Placebo) Tunquitslsauaulinduidess (Insomnia) 11nmn 3 e T wueimartng 23
A umEnda 20 AU englade 53 + 9 9 TnsveagvnAunouuey 1 Falueiiestu 2 Unm
wazlnsnduladiuusinaendu 2 wmdiud 6 @enaadasiiuinaeisesay 52) nan1sin
wandbiiiun aunmnisueundulasmuituesadiuledn laeTaanazuuudriamusunsos
TsAwoulundy (Insomnia severity index, ISI) 7iindu wenanilen ZTL-101 anszevnavinaay
waU (N1) iusgezaaInsusundulaesiu (TST) Usuusenanmmsuaund uil Ussiliutes
(Subjective sleep quality) LLazm’mgﬁﬂaﬂ%uwﬁﬂauuau

D’Angelo & Steardo (2024) AnwAUFURUs ST TUEUNEY nalavnedaineuay
Fnenmuesansuszneusauwdussnaniindyrlnge1sdsnuAnussuuieulawauudusen
(Endocannabinoid System, ECS) S?Qﬁuwmwﬁ"]ﬁ’fﬂumimuQmmiw"'mum"m6] Y9431908
miﬂizﬂauLmumﬁuas;Jﬁmﬂﬁéuﬁ’zpmmﬂ%t,ﬂum'ﬁﬁﬁ?’fﬂamwiumi%’ﬂwﬂiﬂL?{mﬁ’umiuawé’u
la uanun evd (THO Fuduanseenguisnednuszamanasunsueundulussosdumiiu uwn

[ A

lusgere1IMAINGUAIHANDIRTNMIVEaU-AUlA vaue? FUA (CBD) wansdaygyiauitlunisusuuse

o

[V
=

aanmnisueundulaslufinavinfemeiauszam vwideniseddndlusiua §97 (CBD)
USuidsunsasdyanamesszuoulauauundusen (ECS) musiudyaamansmunua ¥l
annsanuANNITUeundUlavaInTane kY Yusadefuiuasussnouidulauauuduesni
$19M8E519TY 1 Uaiilpda-teniusatlun nSefiste (Palmitoyl-Ethanolamide, PEA) 9ean
qmﬁsﬂiz{umﬁuﬁﬁu Peroxisome proliferator-activated receptors (PPARs) A28 ns08ngNs
ot1eUaensienelnUsyamuesddn (CBD) uariisio (PEA) sandsdnenmnislaluszeven viln
anssansdinditumadeniunaulaunueunulagtu niswanansdin (CBD) uaxfidio (PEA)
BEJWQL%Nﬂsﬁ:ﬂﬂ%U@;ﬁ‘Uﬂ?iﬂﬂﬂﬂ%ﬂw\li}aﬂiiuLﬂULLU’JVl’NLLUU@W%i’J%JLﬁ@LLfﬁﬁuﬂtﬁgVﬂﬂﬁuauvﬁﬁﬁ
fanmauaredads wundmesinsidoifmbudomvuineimingan anudasads way
UsyAvsamlunguytiefiunnmaty

vasrfisFunaulagiml (Suk-Saiyasna) lush$ugniifesnussneuaniivayulwsduiy
12 %iia wu luazien (Azadirachta indica) waawinlne (Piper nigrum L.) TN (Zingiber
officinale roscoe) wagluigyw (Cannabis sativa L.) Jumu (wdun MBYTAUNT UazAny, 2544)
fnuuniimsfnunlumymaassnun faumsanszevnaminadumdulnduauazifiszesiian
nsusunaulagsan (TST) 191”@&J'Nﬁﬂ’aai"lﬁ’am'maﬁﬁwﬁuﬁ’a%’umm (GABA,-receptors) Wag
Frsuuauurdueenviing 1 (Cannabinoid receptor-1, CB1) (Damijuti et al,, 2024) d9RRABITU
Padumanonda et al. (2014) FsfinyinszmBmnamaiinivluayulnsivesinn1eq aeds HPLC

(High performance liquid chromatography) tag ELISA (Enzyme linked immunosorbent assay)
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wua1 wéaninlne (Piper nigrum L) fiusunanuaniniuuiniign vasialgin yswa ey
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Changes Need to be Managed

Tattep Taweethai*

Abstract

Change is a normal part of everything, nothing is certain forever. Just like in the face
of organizational change that must be managed, there are connections. If change is carried
out alone it can be pointless and without significant support Management is the same if it
is carried out alone, it is management without direction. Therefore, if change management
is integrated and connected in a way that is surrounded by guidelines. A variety of methods
There is a step-by-step plan. To make those involved in the change see and understand
the connection between the two issues. Be prepared and have the ability to adapt to
changing circumstances. No matter what the environment is, the organization has the ability

to survive the crisis because of change management.

Keywords : Change, Management, Change management
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