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Abstract

Objective: To examine the relationship between leamning behaviors and symptoms of
office syndrome among 12th-grade students at Patumwan Demonstration School.

Methods: A cross-sectional descriptive study was conducted among 135 12th-grade
students at Patumwan Demonstration School during August 2024. Data were collected
through a structured questionnaire measuring study duration, break duration, and office
syndrome symptoms. Associations between categorical variables were analyzed using the
Chi-square test.

Results: A survey of 135 students, comprising 49.6% female, 47.4% male, and 3% who
preferred not to specify their gender, aged between 16-19 years, revealed that students who
studied continuously for more than 120 minutes reported a significantly higher prevalence
of office syndrome symptoms compared to those who studied for less than 60 minutes
(x2 = 10.45, df = 2, p = 0.005). The most common symptoms were neck, shoulder, and
upper back pain. Female students reported symptoms more frequently than male students.

Conclusion: Prolonged study duration was significantly associated with higher office
syndrome symptom prevalence. Encouraging regular breaks and ergonomic posture during

study sessions may help reduce musculoskeletal strain among students.

Keywords: office syndrome, study habits, high school students
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Introduction

“Office Syndrome” refers to a group of health problems linked to long periods of
desk work. These include muscle and joint disorders, eye strain, fatigue, repetitive strain
injuries, and symptoms related to poor posture. Common complaints are back pain (upper
or lower back), neck stiffness or pain, shoulder tension, and hand or wrist pain such as carpal
tunnel syndrome.1 These conditions are mainly caused by prolonged sitting and repetitive
tasks in office environments. Recent s‘tudy2 shows that work-related musculoskeletal disorders
(WMSDs) affect 27.2% of office workers within the past 7 days and 33.3% within the past 12
months.

In Thailand, the implementation of the Thai University Central Admission System (TCAS)
has intensified academic competition, leading many high school students to study for long hours
with limited physical activity. This sedentary lifestyle can lead to similar health issues” to those
experienced by office employees. Despite this, few studies have explored the relationship
between study habits and office syndrome symptoms in adolescents.

This study aims to identify how study habits influence the prevalence of office syndrome
symptoms among students at Patumwan Demonstration School in 12th-grade who are going

through the TCAS system.

Objective

1. To examine the prevalence and types of office syndrome symptoms among 12th-
grade students at Patumwan Demonstration School.

2. To analyze the learning behaviors of 12th-grade students and how these behaviors
may contribute to the development of office syndrome symptoms.

3. To investigate the correlation between continuous study duration and the severity

or frequency of office syndrome symptoms in students.

Methodology
Research Design

A cross-sectional descriptive study examined the relationship between study behaviors
and symptoms of office syndrome among 12th-grade students at Patumwan Demonstration
School. Data were collected using a questionnaire that assessed both study habits and the

physical symptoms reported by students.
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Population

The study included 12th-grade students from Patumwan Demonstration School during
the 2024 academic year.
Sample size calculation

A total of 135 students participated in the survey. The sample was based on voluntary
participation, meaning students chose to complete the questionnaire on their own.
Research instruments

Data were collected using a Google Form questionnaire consisting of three sections:
1) demographic information, 2) study habits (including average study duration and break duration),
and 3) office syndrome symptoms across six categories: neck pain, shoulder pain, back pain, eye
strain, wrist pain, and fatigue. Questions were phrased such as, “During a typical school day, how
long do you study continuously before taking a break?”
Instrument Validation

The questionnaire was pretested with 20 students to ensure clarity and reliability.
Cronbach’s alpha for internal consistency was 0.82.
Ethical consideration

Before filling out the questionnaire, participants were informed about the purpose of the
study and asked for their consent. Participation was completely voluntary, and all responses
were kept anonymous and confidential. The data were used solely for research purposes.
Data Collection

The survey was conducted during August 2024, with the questionnaire distributed online
through the school’s internal communication channels.
Data Analysis

Data were analyzed using descriptive statistics (frequency, percentage, mean, and standard
deviation). The Chi-square test was used to examine associations between study duration (<60
min, 61-120 min, >120 min) and symptom prevalence (<3 vs. >3 symptoms). Statistical significance

was defined as p < 0.05.

Results
Demographic Characteristics

A total of 135 students participated in the study. Of these, 49.6% were female (n = 67),
47.4% were male (n = 64), and 3.0% did not specify gender (n = 4). Most participants were
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17 years old (71.9%, n = 97), followed by 18 years (22.2%, n = 30), 16 years (3.7%, n = 5), and

19 years (2.2%, n = 3). The mean age was 17.2 years (range: 16-19).

Study Habits

The most common study duration was more than 120 minutes, with an average of

symptoms reported per person (table 1). The most frequently reported break durations were

6-10 minutes and 11-15 minutes, each reported by 21.5% of participants (figure 1). Participants

who reported taking breaks longer than 30 minutes had the highest average number of symptoms,

at 4 symptoms per person (table 2).

Table 1: Summary of findings by study duration (n = 135)

Average Percentage
Amount Of Each Most Common
Study Duration Symptom Reporting Most
Study Duration Symptom
Count Common Symptom
1-20 minutes 4 (3%) 3.5 Neck, shoulder, and 100%
shoulder blade pain
21-40 minutes 6 (4.4%) 3.17 Neck, shoulder, and 70%
shoulder blade pain
41-60 minutes 19 (14.1%) 3.32 Back pain 66%
61-80 minutes 18 (13.3%) 2.78 Neck, shoulder, and 72%
shoulder blade pain
81-100 minutes 9 (6.7%) 3.44 Neck, shoulder, and 67%
shoulder blade pain
101-120 minutes 18 (13.3%) 2.83 Neck, shoulder, and 68%
shoulder blade pain
More than 120 minutes 61 (45.2%) 3.66 Neck, shoulder, and 84%
shoulder blade pain
Table 2: Summary of findings by break duration (n = 135)
Average Percentage
Amount Of Each Most Common
Break Duration Symptom Reporting Most
Break Duration Symptom
Count Common Symptom
1-5 minutes 12 (8.9%) 3.1 Neck, shoulder, and 21.6%
shoulder blade pain
6-10 minutes 29 (21.5%) 3.2 Neck, shoulder, and 22.8%
shoulder blade pain
11-15 minutes 29 (21.5%) 3.5 Neck, shoulder, and 24.8%

shoulder blade pain
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Table 2: Summary of findings by break duration (n = 135) (Continued)

Average Percentage
Amount Of Each Most Common
Break Duration Symptom Reporting Most
Break Duration Symptom
Count Common Symptom
16-20 minutes 20 (14.8%) 3.6 Neck, shoulder, and 25.0%
shoulder blade pain
21-25 minutes 4 (3.0%) 1.5 Back pain 66.7%
26-30 minutes 15 (11.1%) 3.0 Neck, shoulder, and 24.4%

shoulder blade pain
More than 30 minutes 20 (14.8%) 4.0 Neck, shoulder, and 21.2%
shoulder blade pain

Total Resgonses: 135 )
Break Duration per Session

1-5 minutes No break

More than 30 minutes

6-10 minutes

26-30 minutes

21-25 minutes

21.5%

11-15 minutes 16-20 minutes

Figure 1: Break duration per session

Symptom Analysis

The mean number of symptoms reported by participant was 3.41. The most commonly
reported symptoms were neck pain, shoulder pain, and pain in the shoulder blade region,
with a higher prevalence among females (84.6%) than males (72.1%). Other frequently reported
symptoms included back pain and eye strain (figure 2).

A significant association was found between study duration and the number of reported
symptoms, with longer study sessions linked to a higher symptom burden. Students who
studied continuously for more than 120 minutes had the highest proportion of multiple symptoms
(>3 symptoms per person). Chi-square analysis confirmed a statistically significant relationship

between study duration and symptom count (X2 = 10.45, df = 2, p = 0.005).
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In addition, students who took shorter breaks (<10 minutes) reported more symptoms

compared with those who took breaks every 15-20 minutes

Symptoms Related to Office Syndrome

No symptom 18 (13.3%)

Carpal Tunnel Syndrome 43 (31.9%)
Eye pain 71 (52.6%)

Leg pain 53 (39.3%)

Symptoms

Headache 63 (46.7%)

Back pain 101 (74.8%)

Neck, shoulder, and shoulder blade pain 104 (77%)

0 20 40 60 80 100
Count

Figure 2: Symptoms related to office syndrome

Discussion

This study found that a substantial proportion of students experienced multiple
symptoms consistent with office syndrome, with neck, shoulder, and upper back pain being
the most commonly reported. Students who studied continuously for more than 120 minutes
had a significantly higher prevalence of symptoms (X2 = 10.45, df = 2, p = 0.005).

Previous studies among university students in Thailand have reported that musculoskeletal
disorders most frequently affect the cervical (22.3%), thoracic (11.0%), and lumbar (10.7%) regions,
largely associated with prolonged computer use and poor pos’cure.4 Similarly, Piyapong et al’
found that 37.9% of office workers experienced musculoskeletal symptoms, most commonly
in the neck and shoulder regions. These findings suggest that sedentary behavior, even among
students who are not yet part of the workforce, can lead to similar ergonomic health problems.
Office syndrome-like symptoms are therefore not limited to working adults but are increasingly
observed among adolescents engaged in prolonged academic activities.

The significant association between continuous study duration and symptom frequency
is consistent with previous evidence linking prolonged sitting and insufficient breaks to
musculoskeletal strain. For example, a study of Thai office workers reported that sitting for

>4 hours per day increased the risk of musculoskeletal disorders (OR = 1.57; 95% Cl: 1.04—2.37).2
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In addition, Booncharoen et al” demonstrated that poor posture and computer use exceeding
4 hours per day were significantly associated with neck and lower back pain among office
employees.

The present study extends these findings to a younger population, indicating that
prolonged study behaviors—particularly those influenced by competitive university admission
systems such as TCAS-may predispose students to early-onset musculoskeletal discomfort.
These results underscore the importance of early preventive strategies, including ergonomic
education and behavioral modifications, within school settings.

This study has several strengths. It focuses on 12th-grade students, a population that
is often underrepresented in ergonomic health research despite being in a critical academic
period characterized by high sedentary behavior. The structured questionnaire comprehensively
assessed six key categories of office syndrome symptoms and study-related behaviors, with
acceptable reliability (Cronbach’s a = 0.82). In addition, the use of the Chi-square test was
appropriate for analyzing categorical variables and enabled clear identification of significant
associations between study patterns and symptom occurrence. However, some limitations
should be considered. The cross-sectional design precludes causal inference, and the reliance
on self-reported data may introduce recall and reporting biases. Furthermore, the sample was
drawn from a single school, which may limit the generalizability of the findings. Finally, other
potential contributing factors—such as physical activity, classroom ergonomics, and extracurricular

workload-were not assessed or controlled for in the analysis.

Recommendations

1. Schools should encourage regular study breaks, such as short breaks every 45-60
minutes, to allow students to stretch and change posture; brief micro-breaks (1-2 minutes of
light movement) may also help reduce muscle tension.

2. Improving classroom ergonomics is equally important, with administrators assessing
and adjusting furniture (e.g., desk height and chair support) to promote proper body alignment
during study.

3. Integrating physical activity into the school day-such as brief stretching or exercise
sessions (5-10 minutes) during or between classes—-may help reduce musculoskeletal strain.

4. Educational programs should also be implemented to increase awareness among
students and teachers about proper posture, ergonomic risks, and self-care strategies for

preventing office syndrome.
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5. Future research should include longitudinal or intervention studies to evaluate the
effectiveness of ergonomic education and physical activity programs in reducing symptoms

over time.
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Abstract

Low birth weight among newborns remains a major global public health problem, with
a continuously increasing incidence. It is associated with increased mortality and both short-
and long-term complications in infants. This study aims to identify maternal risk factors
associated with term low birth weight infants at Inburi Hospital. A retrospective case—control
study was conducted using data from term pregnant women who delivered at the hospital
between January 1, 2022 and December 31, 2024. A total of 320 women were included and
divided into two groups: the study group comprised 80 mothers who delivered low birth
weight infants (< 2,500 g), while the control group comprised 240 mothers who delivered
infants weighing > 2,500 ¢.

The results showed that the incidence of term low birth weight infants was 7.63%.
Most mothers were aged 20-34 years, had completed secondary school or vocational
education, and were employed as laborers. Maternal factors including health behaviors,
underlying diseases, antenatal care, and pregnancy complications were analyzed using
multiple logistic regression. Four factors were found to be significantly associated with term
low birth weight infants: gestational hypertension or preeclampsia (@OR = 11.32, 95% Cl:
3.00-42.70), fewer than five antenatal care visits according to quality criteria (@OR = 2.50,
95% Cl: 1.38-4.52), primigravidity (@OR = 2.07, 95% Cl: 1.18-3.64), and pre-pregnancy body
mass index > 30 kg/m? (@OR = 0.35, 95% Cl: 0.13-0.95). Therefore, these factors should be
considered together with preconception maternal health preparation, risk assessment during

pregnancy, and adequate antenatal care according to quality standards.

Keywords: low birth weight infant, term infant, risk factors
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Abstract

Hip fractures in elderly are a common condition associated with complications,
mortality, loss of mobility, and a substantial burden on healthcare systems. This study aims
to compare clinical outcomes between patients who underwent surgery within 72 hours
and those who underwent surgery after 72 hours following admission to Samutprakan
Hospital.

This retrospective cohort study included patients aged 60 years and older who were
diagnosed with intertrochanteric hip fractures and underwent internal fixation with Proximal
Femoral Nail Antirotation (PFNA) at Samutprakan Hospital between January 1, 2019 and
December 31, 2024. A total of 451 patients were enrolled and categorized into two groups
according to time to surgery: surgery within 72 hours and surgery after 72 hours. The primary
outcome was 1-year mortality from the date of hospital admission. Secondary outcomes
included postoperative complications and length of hospital stay. Data were analyzed using
descriptive statistics, Independent t-test, Mann-Whitney U test, Chi-square test, or Fisher’s
exact test as appropriate. Risk Ratio (RR), 95% confidence intervals (Cl), and p-values were
reported.

The results showed that among 451 patients, most underwent surgery within 72 hours
(60.3%). The overall 1-year mortality rate was 8.6%. There was no statistically significant
difference in 1-year mortality between the two groups (p = 0.169). Patients who underwent
surgery after 72 hours had a 1.60-fold higher risk of 1-year mortality compared with those
who underwent surgery within 72 hours; however, the difference was not statistically
significant (RR = 1.60; 95% Cl: 0.88-2.91). Nevertheless, delayed surgery beyond 72 hours
was significantly associated with higher rates of urinary tract infection (p < 0.001), higher rates

of pressure ulcers (p = 0.017), and a longer median length of hospital stay (p < 0.001).

Keywords: intertrochanteric hip fracture, time to surgery, one-year mortality, complications
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Abstract

Stroke patients commonly experience hemiparesis, resulting in impaired motor control
of the affected side and balance deficits, which increase the risk of falls and limit functional
mobility. Exercise interventions are widely used to improve balance and reduce fall risk.
The Otago Exercise Program has been shown to enhance lower limb muscle strength,
stimulate neuromuscular function, increase weight-bearing on the affected limb, and
improve proprioception, thereby promoting balance performance.

This quasi-experimental study aims to compare the effects of the Otago Exercise
Program and conventional balance training on balance performance in stroke patients at
Samutprakan Hospital. Thirty participants were allocated into two groups using systematic
alternating assignment. Fifteen participants in the experimental group received the Otago
Exercise Program, while fifteen participants in the control group underwent conventional
balance training. Both interventions were conducted for 8 weeks. Balance performance was
assessed using the Berg Balance Scale (BBS) and the Functional Reach Test (FRT). Within-
group comparisons before and after the intervention were analyzed using paired-sample
t-tests, while between-group comparisons were performed using independent t-tests.

The results demonstrated significant improvements in both BBS and FRT scores
in both groups following the intervention (p < 0.05). Comparison of post-intervention
outcomes between the groups revealed no significant difference in BBS scores. However,
the experimental group showed significantly greater improvement in FRT scores than the
control group (p < 0.05). The findings suggest that the Otago Exercise Program is effective

in improving balance and functional mobility in stroke patients.

Keywords: Stroke, balance, Otago exercise program, conventional balance training
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13, ANYNUATIFUNTIVY IWQ‘U’J?Jﬂ%jiJﬂ’JUﬂm%ﬂ]ﬂﬂﬁi%iﬁ@’)LLUU@ﬂL@M VL@i‘Uﬂ’]iﬂJﬂE]E)ﬂ

o

amesuuloniln waznguneaedldrnnisnssiwuuaaau wWelilvigUliensaesngudslenia

fUaelesunsitedeidulsavaondonaues (n = 47)

y

Faoen (n = 17) 1iesan
1. fUeiilsadszdnds ldawnsaniuauls (n = 2)
2. gUagldviien (n = 1)
3. lignusadinganise 1 adwedunii (n = 14)

Jnassuuvaduagradusyuu (systematic alternating allocation)

v

Useillu BBS way FRT A9 1 naublnn1snsas

v

v

ngx 1 nauneaed (n = 15)
1. dneonmasniguulfes 15 Uil
- Active resisted/assisted exercise of UEs:
Shoulder: flexion, abduction, Elbow: flexion,
extension
- Active resisted/assisted exercise of LEs: knee
extension, bridging, hip abduction
- Transfer training: side lying to supine Wag side
lying to sitting
2. ponmasnisuwuuleniln 30 Uil
3. Anduuuiunuiuiumsivieldldounsalde
WWumuANEINTe 10 wid W 1 T /duandi Du
e 8 duanni

nax 2 naumIuAY (n = 15)
1 Hneonmasnisuuifes 15 uadl
- Active resisted/assisted exercise of UEs:
Shoulder: flexion, abduction, Elbow: flexion,
extension
- Active resisted/assisted exercise of LEs: knee
extension, bridging, hip abduction
- Transfer training: side lying to supine wag side
lying to sitting
2. finmssfuuunaiu 30 wnil
3. nduuuitunuhuiumslivielildaunsalde
WumuANENnsa 10 Wil a1 Yu /duanii Hu
a1 8 dUnn

v

v

Useidlu BBS way FRT AN 2 Madlnnsasinasu 8 dUmn

v

Aasgnveyanisadia

AN 2 LEAAITUNBUNNSAALADN
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n153ATIzvitaya

1 ¥ a

1. Ainszsideyadiuyanarmeaifdassan Téun n1suanuasnnud (frequency) fovas
(percentage) ALade (mean) wazdideauuansgIu (standard deviation)

2. NAABUNNINTEANLAIVOITBYA BBS Uay FRT sleadi Shapiro Wilk test wudn fudsny
fnsnseanesiung

o w

3. AATzinanoulaznain1siln lagluaia paired sample t-test AuuaszAUtBd1AENIS

o

o w

ananIszau 0.05
4. ApsnHalIuuisusEnIangulasldais independent t-test AMuuAsERUTEEALY

N9EANTEAU 0.05

NAN15998
1. ToyaniluvesiUlglsavasniionauaiidnsinauide
ilofiansandnunenaluvenguiieg1s wudn o1e e Uiniin diuas dyduanie Ussam
A ¥ A A & o o ¢ 1 a [
vaslsAviaenldonaued U1afigoulse sreza1idulia lsausedind aunsaldigiiu wazseau

n13fny lianuuanAeiusening 2 nau dauanslunisne 1

M13190 1 uanin)sifSeuiieutayaaiuypnauaz a1l (Baseline) 58113719034 (n = 30)

9 & Otago Conventional
VOUANUFU p-value
v (n = 15) (n=15)
91g (U) (Mean + SD) 68.00 + 7.86 66.53 + 6.55 0.583°
wel [$7uU (Sovaz)] 0.659°
68 11 (73.30) 11 (73.30)
NI 4 (26.70) 4 (26.70)
i ([Flan3u) (Mean + SD) 66.46 + 9.73 64.41 + 14.16 0.647°
duga (1ums) (Mean = SD) 163.87 + 7.61 164.40 + 7.11 0.844°
ftlinaniy (nn./u.2) (Mean + SD) 24.52 + 3.01 2378 £ 3.93 0.567°
Uszinnvedlsanasniionduss [11uiu (Govag)] 0.598"
Fiv 12 (80.00) 14.(93.30)
an 3 (20.00) 1(6.70)
AU 0 (0.00) 0 (0.00)
Frefigeunss [$uau Govas)] 1.000°
g8 4 (26.70) 4 (26.70)
I 11 (73.30) 11 (73.30)
szpznaTiiulsaaondonaues [ (Govaz)] 0.390"
oun11 3 hou 6 (40.00) 9 (60.00)
3-6 Lhou 8 (53.30) 6 (40.00)
11NN 6 DU 1(6.70) 0 (0.00)
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M0 1 uaanmsiSeuiisudayadiuynnauaymiug i (Baseline) s¢n279nqul (n = 30) (9o)

Y & Otago Conventional
UoyanugsIU p-value
v (n = 15) (n = 15)
TsAusgand [ (Segay)]
lsarusiuladings 13 (86.70) 12 (80.00) 0.500"
TsALUNmIu 8 (53.30) 7 (46.70) 0.500°
Tufuluidongs 15 (100) 14 (93.30) 0.500"
Tsavila 2 (13.30) 3.(20.00) 0.500°
gunsalYIBdu [T1uau (Sevaz)] 0.165"
Idgunsalvieisiu 11 (73.30) 14 (93.30)
one-point cane 1(6.70) 0 (0.00)
three-point cane 8(53.30) 10 (66.70)
walker 2 (13.30) 4 (26.70)
Lailggunsalrieiiu 4.(26.70) 1(6.70)
aulu 6 Wou [$1uu (Sevaz)] 1.000
LAE 7 (46.70) 7 (46.70)
IEHEE 8 (53.30) 8 (53.30)
nsAnen [1UU (Fevag)] 0.595°
AnIUSeaes 12 (80.00) 13 (86.70)
Usey s 2 (13.30) 2 (13.30)
ganuTes 1(6.70) 0 (0.00)

378499 * Independent T-test; ® Chi-squared test *fWadndeymeadd (p < 0.05)

2. HaUsBiiuANLaNnsalun1INSwn
HANIIVAFBUALLUY BBS kay FRT nasiln 8 dUnv naulagnainsinvesudazngy wuid
TnanegeuazuuuinIued19sldedAyn19ada (ndunaass p < 0.001, NANAIUAL p < 0.001)

AILAAILUATSIN 2

a51971 2 uanaranITIRFOU Berg Balance Scale (BBS) uaz Functional Reach Test (FRT) nouuaswadinisaln
(n = 30)

ApURA MaIHN 8 dUmYi s
p-value Cohen's d
(Mean + SD) (Mean + SD)
NANNARLY
Berg Balance Scale (BBS) 28.67 + 8.53 41.60 + 7.90 < 0.001** 1.581
Functional Reach Test (FRT) 18.19 + 6.16 25.35 £ 5.09 < 0.001** 2.469
nauAIUA
Berg Balance Scale (BBS) 33.07 +9.93 42.07 + 10.00 < 0.001** 1.804
Functional Reach Test (FRT) 21.23 + 6.87 26.19 + 4.97 < 0.001** 1.707

mELe): Paired samples ttest Wisuigunelungy *deddyn1eadid (p < 0.01)
S 1 A A
Cohen's d > 0.8 883UVUIANANTENUNIN

a7
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NANISNAADUALLUY BBS Wwag FRT adHN 8 dUA19 wuil luTanuuanfdnNaveIns iy
pg19ilTdAYN19adiATENINeNgy wazA1 Mean Difference v@sAziuL BBS Taifianuwanangaeng

v

dedAgyn1adiseninengy uiAade (Mean Difference) YodAzuY FRT WU NGUVAADY

o

AzluuiuduegiituddgymeadifuinniinguaunumasnIsin (p = 0.047) Asuandlun1snei 3

a51971 3 uanImanITVAFeY Berg Balance Scale (BBS) uas Functional Reach Test (FRT) Aouuasuaisening
ng (n = 30)

NAUNARLY NENAIUAN

p-value  Cohen's d 95% Cl
(Mean + SD) (Mean + SD)

Berg Balance Scale (BBS)

NOURNN 28.67 + 8.53 33.07 + 9.93 0.204 - -
NAGENATU 8 dUAY 41.60 +7.90 4207 +10.00  0.888 - -
BBS Mean Difference 12.93 + 8.18 9.00 + 4.99 0.123 0.580 -0.151, 1.311
Functional Reach Test (FRT)
NOURN 18.19 + 6.16 21.23 + 6.87 0.212 - -
NAGHNATU 8 dUAA 25.35 + 5.09 26.19 + 4.97 0.654 - -
FRT Mean Difference 7.16 + 2.90 4.95 + 2.90 0.047* 0.762 0.021, 1.503

78499 Independent t-test W3guligusEinangu *ddedAgyneatia (p < 0.05)
$ ' A A
Cohen's d > 0.8 9UYUIARANTENUUIN

anUsena

nanTITeANRABAzLULAIUNNTMTIT Buduneunisiln wud fanudsddunismndy
Urunansiiege elflsuiuinasiussifiunsmsadia T @IUNaAILAIN15AA1UNITNTIFIY0s
ngusfegavdanisiin nut Sesuuuedodummssiaiuiusgnaiideddymieada fenudes
vndusn aeandesuNIANYIVes 113N wavan:” WU msﬁw@mamwﬂwﬁ’mﬁwmu 10-15 Flas
damaronisiuasunUasnziuunuamnsalunisyiiAaingusedriu (Barthel Index) vaagiae
Tsaidonaunsditu dansiineanidanesuuulenlnuaznisfinusafuuudadn Wunsiniignis
fngng shliAansBouianmaiedoul (motor leaming) auAniduinuraunsafsdoyauly
ogafluuuun Ssaonadestunatonising fnudn nstinifiuarmudausseandunion nisin
n13nsen waznsinRulugUlelsanaendenauss azvilialuaiunsalunisiuivesdeneun
SaAFUEEaIeI319N1e (central of gravity) aganelugiusessy (base of support) 1MNTU dwa
Tandadeidsdunsdy waziuamnvannsolunmssild ™ Falsduvunsindlndldsadu
msAnwil

defarsanvuiadndwanislungy (within-group Cohen's d) wuin saaesnguiluuia
1011 0.8 Bauansirfianuuandnaiuegnauindia BBS uag FRT wansinsinisaessuuuy
Uy awﬁmam donnanInuLnuyl Minimal CUmcally Important Difference (MCID) w4 BBS Tu
mmwmﬂwkwaamLaaﬂaummaw 4-7 azuun” nud maaaﬂammmﬂﬂasJuLLanmumﬁusm
Ffana1n wwieaiu FRT fieaesnguiidAunmst MCD 7 4-6 wufiuns’ wanairduaslds
Useleviasaluiiinusezdniu
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anuannsalumanssdiafensussdu BBS finsdsuuiasiliunndafuseninsaesngy
Fsmseenidsmeuuuleniln fsuuvumsiinigniunlfludiauszdriu wu dwdigndu fusew
ogsfiuvuuny vhlHAansFeus (motor leaming” wagnguildsunisiinnsmssiauuudaia
fnstinBudnetmiinludefianaiieg nsgfuanimindvrdisgouuss lkiauamisaly
nanssialdAdn '’ Famsiinfiaeanduisuuuuiindiedu Juilvinismaaeu BBS naldunndisiy
uinsdnund dnafunisinululsmeuiaussuasedun Tasniseanddsmeuutlenlnge
mMsnssiauazaundlunsduvedigeeny anzuwmuvied 2 Wil naazuuy BSS iudy
p819lTAAYNINADH \flosanniseenidimelenlniuanuuduswendmuiowasnsmsesi
ey Hunisesntidsnisuuuiniendiuionssining (sometric exercise) nsiadoulyves
fiasia (isotonic exercise) wagldiwiinduduussinu Whundundedrudun aslnnuastouin’

dmfumsagey FRT fumsvssdinuuindeulmsianie (dynamic balance) ngunaas
feuanunsalunismssifistunnnitnguaiuaueseiifeddgmieadn denduauauiiy
mandoulmifuiiugiu Weduanusuawaznisdiedmin'" diundunaassoontidanig
wuulemlndifguuuunisiniadeuiivessaniefidudeunazennnin wu Wusewinduidunse
tandem standing LAuaDENEs lRusoinASlS Wudswiasimindeiy Welinnisied ouln
f\]%ﬁjﬂ’]iLﬁMﬂﬂML%’m@ﬂﬁm@JuéﬁN (center of gravity) IﬁaaﬂuaﬂEWUim%UﬁlLLﬂ‘Uﬂ’jWLﬁ’]Lﬁ(ﬂﬂ’]iLLﬂ’jﬂ
Ye3ad1ia arnszfuniiurestenuazdoasinn iednwauga  denndestiunisdinwives
Aishwarya wa Vrushali” wuin ngueenindsniglenilniAiaziuy Time Up and Go test (TUG)
anasesnsiifoddmeadn aruaunsonssAninguifinanuudusmesndmdouvuiiusain
Tugthelsavaonidonaues wagnszfunshausesnd e dnsetminaunafugiusessy
$19mg IeuaunIMIivesiameduiudiunisindoud uazsiaonndosiunismaasiLuugy
wazdingualugu (RCT) finudn Tsunsunisesnddsnieleniln duasulsiinisusvangauuy
lpundin shlinmaiiusagnsvudaldddy fussAnsnndiostunndulugiaelsavasndonauss ™
LAEMINUMNTINT IR usEUUYeY Chenyu Wang wag Sung Min Kim'~ Ui nnseenida
melovln Vildmanseih madusazamuduswoinduiiovluggeengfiutu Jostunisvndy
1#ATu uenandl Selinsfinuivesdnsgan alyTuazamey’” Seguuuunisinfureanisdneil
IndlAseniseaniidinitguuuleniln wudl MIAEeU TUG anasmdaaniniiunsevaslugasigy
Fensidunesvdndunistindivihmne slfndrmdovdanuufusedu damadiuenundalunmaiu
iumsnssiauazanauidsslunisinduls

et Wefimnsanuunedudnaseuringudmiu FRT wud Cohen's d Fsaglusedy
Uunanefiegs UatharuuanssfinuiaumanensadnlunmaUj s wazAiadsves FRT A
nstinnssuuuRainegiteddymneadn (o = 0.047) Busulddnisesndidinmenuuleniln
TnansuiAuaNsalunIsnsImILuunadn (dynamic balance)

MnMaUmwsINNTsy wui Silieefinisinuguuuiluniunlsmerunavesnendey
oslsfimunisfinund fdedida 1un 1) §1unan1svnaeuves BBS way FRT dindunasiunsgu
nsfnwluswiAnAIsAILIMILIANGLR 8 LagiiuanudnsTinlaenndostu Aududures
nsin 2) NM3dnassnaueIsnisinassuuvaduegindussuy erainlimiAanisaaninisinngs
voagiinsmseselulddramin FaAnenddonisdaden nsAnwilusuianalsldiznisunde
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nMsdnassiifuminsgiu 3) vianisundadeyafusziiiu iesnngiduifissausaviind il
nsfnunarUssiunadnd Jadutesindafoaiivandsdls oglsAnuldfinsnisiagld
wiesletnfiuinnsguuasiinnuniiosdildunistudunds nsusuifiunutuneudidnualioshs
\nsensa 4) WunsAnulurianassesdudios 8 dUasi Saeslinsfinwsvezen esaniiag
fsuitefisrornanfifulsanasmdenanesdiulngdiliiiu 6 \iou (szay golden period fia
923 0-6 \oulsn)

asUl#in nmseondidensuvuleonln fnadonismssfnaznisiadeulnn 1Wuniseen
Adsmeildin Weduaiuanuamsalusunmssia wasmsiedeulmlugtielsavasndonanes
AauiAssdule
RIGIRIRIE
Totauanugluguleuny

v Y

1. atuaywiiniseandidiniewuuloniin Wudiunilalunisiuydunisnsedagiae

Y

lsaviaaaidonauss luseauusn1susugd lseneruiaguey wazduasulusvuuunisiunndnu
WiuAUABILeURINTINY dNTRnnuNaTTELY

2. atuayudaasulunisvivideesnmidenisuuuleninlugiielsavasniionauss A

& A Y = & o P a = = o % Y

sgrfudeunauauiasesilussereny WeusslduUSeuiisuanuliuaarunITmsewi
Totauauuzlunsvimansidelulduselov

1. nfnuil §5auideeglussesiuda 3-6 Whau (sub-acute phase) Falumudennils
lunsuszgnaldlnnanlsmeruianasnUu esrinnisesnidinieniswuulenln drgduesy
AyansalummsaikaznismdeulmludUlslsavasnionaussssaz il

2. mysanmasmeuuulaniln awnsarnlugUlelsavasnifenauesnianuidesdunauns
seavgala JuagiuaiiuaiunsavesgUiy dmsugUigniilyminduiilogounsauin v1aii
o & ¥ aas o o A a = Y% R o v & & o L. o § v
Fududedingadulumsingu iy ielesiuduwasmingUisiinauilon3edia (spasticity) aevinlv
nswndeulmvisiildlavselianueindiuin delu §Ue3nislasunimmsiausaiuiaynawny
MsANTwLNzay

AnAnssuUsENA

YBYBUNTEAMBIAITY HA.AT.NN.AEAT AME @1U1IVINEAMNUIUR AEUNNEAIanS
uninedeasvaruniuni dudufliduinvinusiinezenansd ue.na. Saws lnsdaugassa
91915dUsEd IAuEMen T uninedeiudenadunsniesd AvauInvinuziiieee
Yoyansadi sufseranaasiiaelsavasndonanss grdgiaeynvimuiliammiiod
Aansniduiduegrads

LONE15D1994
1. awrnslsavaendenanaslan (World Stroke Organization: WSO). @niunisallspasniden
auas [Bumesidnl. [ Whiladle 1 aw. 2568]. Wrislaain: https:/www.world-

stroke.org/world-stroke-day-campaign/about-stroke/impact-of-stroke
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TudUigdunnA3@naInlsAnanifenaued. 1MIa1sNTUNITUNNG.2561;43(1):56-62.

} 2
o £ ¢ ¢

Fugan dnaes, asil suninlnena. dlenienninUngUliedunina3en. Nunasen 1: U3

DUSUNSNSURILLDUANUAYT 311A; 2552.156-61.

(% L4

o3 anunay, gndl waue, aas 33, diils QumIngas, ygied Wnsega, Uden
WANUITTIY, TAMT lnsThuadssas. tenansusenaunisaesunIaussens nenminlnssuy
Uszam Un1sAnwn 2567 AEAIEANUIUA UAINGIALTILRYNRANNTELAYTA.172-9,192.
dnsann @33, U153 4@nded, Ufun Aaanna, nuNisTal ATANININA. HATaINSENAUNRENEY
LA R ULUT IR ENITNSIR FILUSAUSEEEINILasIaNTINISIRY LAZALEEUEIMIVNEY
Tuggeeng. 1sansmenmdndn. 2565;44(1):12-28.

Campbell AJ, Robertson MC, Gardner MM, Norton RN, Tilyard MW,Buchner DM.

Randomised controlled trial of a general practice programme of home based exercise

to prevent falls in elderly women. BMJ. 1997;315(7115):1065-9.

51



91581535 L5NEIUIRAEYNTUTING - TN 4 2t 1 unsiau - Tguieu 2569
wanseenridnisuuulevilnuagmsiinnavssiuuudadu seuaansadunsvissiludtelsavaonidondues

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

He Z, Wu H, Zhao G, Zhang Y, Li C, et al. The effectiveness of digital technology-based
Otago Exercise Program on balance ability, muscle strength and fall efficacy in the
elderly: a systematic review and meta-analysis. BMC Public Health. 2025;25:1-14.

Wang C, Kim MS. The Otago Exercise Program's effect on fall prevention: a systematic
review and meta-analysis. Frontiers in Public Health. 2025;13:1-20.

Berg K, Wood-Dauphinee S, Williams JI, Gayton D. Measuring balance in the elderly.
Preliminary development of an instrument. Physiotherapy Canada 1989;41:304-11.
Yoon SH, Han KB, Oh SI, Lee DB, Song HH, Song JE, et al. The effect of otago exercise-
based fall prevention education activities on balance, fall efficacy and activities of daily
living in the subacute stroke patients: A randomized controlled clinical trial. Journal of
Korean Physical Therapy Science. 2020;06:1-8.

Singh B, Pandey NM, Garg RK, Kohli N, Usman K. et al. Sample attrition rate of a
community study: An analysis of Lucknow urban and rural elderly follow up over a
period of 9 years: Indian Journal of Psychiatry. 2019; 61:290-94.

Maeda N, Kato J, Shimada T. Predicting the probability for fall incidence in stroke
Patients using the Berg Balance Scale. The Journal of International Medical Research.
2009;37:697-104.

1hils Aum3ngas, Snousd Aandnssu, Sasiay A3ws. sSsuifleunuuysediu Berg
balance scale, Timed up & go test, Mini-BES Test uag Fullerton advanced balance scale
TuSesesdusznauvesnsmuaumMsnssilugiielsaasnidenaues. 1sansnienmi1in,
2558; 37(2):100-12.

OTAGO Exercise Programme To prevent falls in older adults. Accident Compensation
Corporation (ACC), New Zealand. [Buwasiin]. drdadle 1 nwn. 2568). Whdsldann:
https://hfweny.org/wp-content/uploads/Otago_Exercise Programme-Revised.pdf

M3an ninduseavg, vigUsey Weslyeanalne,dins anfifing, Suad ausna. Sruudalug
nMenmthdafidmadenisiUasuiasmuasnsalunisiieinsusediiu. nsans
NIEANUIUR. 2565;44(1):1-11.

Bernhardt J, Hayward KS, Kwakkel G, Ward NS, Wolf SL, Borschmann K, et al. Agreed
definitions and a shared vision for new standards in stroke recovery research: The stroke
recovery and rehabilitation roundtable taskforce. Int J Stroke. 2017;12(5):444-50.

aula wasnwn, Uulndu senay, AN9A LWLAEBY, BASAY ASNT. NSUSeUTgUNani1shy
1U5UNINDDNMAINIEAIEAITINTOUAE LU TN TNEDNAAINIEUNARDNIITNTIAILAZ NS
wndeulm Tufthelsavaenidonausmdszozidoundu Tsmeruiauimd. Nsansinns

lsangunaaynsusInig. 2568;3(2):3-18.

52



25.

26.

27.

28.

29.

30.

Vol.4 No.1 January - June 2026 - SAMUTPRAKAN HOSPITAL JOURNAL (SMPK HOS J)

Effects of OTAGO Exercise and Conventional Balance Training on Balance in Stroke Patients

Hsiao HY, Gray VL, Borrelli J, Rogers MW. Biomechanical control of paretic lower limb
during imposed weight transfer in individuals post-stroke. J NeuroEng Rehabil.
2020;17(1):1-11

Tamura S, Miyata K, Kobayashi S, Takeda R, Iwamoto H. The minimal clinically important
difference in Berg Balance Scale scores among patients with early subacute stroke: a
multicenter, retrospective, observational study. Journal of Physical Therapy Science.
2019;31(9):681-5.

Katz-Leurer M, Fisher I, Neeb M, Bakrine I. The modified functional reach test: reliability
and validity in the assessment of persons post-stroke. Physiotherapy Theory and
Practice. 2009;25(7):480-6.

fuviwun Urumes, giegayn Waen1s. KavedlusknIunisesninaIiniekuy OTAGO #Aan1snsesy
LLaSﬂ’J’]lIﬂéJ’JELUﬂﬁiéjﬂJsU@\iﬁ:\leﬂaﬁQﬂ’]’)%LU’W’J’M%ﬁﬂ‘ﬁ 2 Iix‘ﬁ/\lEJWU’]@%JMW‘B"]‘UU?WT‘I‘U%&J’]. 19619
Audounsiof 9. 2567;18(2):739-54.

Valiv AS, Bhore V. Effectiveness of Otago Exercise Versus Task Oriented Progressive
Resistance Strength Training on Balance and Functional Performance in Stroke Patients.
International Journal of Health Sciences and Research. 2022;12(6):239-54.

Sueng SH, Won YT. Clinical Feasibility of Otago Exercise Program to Improve the Balance

and Gait Ability: In Chronic Stroke Patient, Randomized Controlled Trial. 2016;11(2):63-70.

53



@ ’3']iﬁ'ﬁ’Jﬂiﬂﬂ']‘éi’i\iWEJ']U’]ﬁﬁ%Wﬁﬂi’m'ﬁ

Research article/unaanu3dey
St (SMPK HOS J)

nsAnwUSBUisuNavaslusunsu William's Flexion Exercise wag
Core Stability Training saufiunsisudsdansiuyvasgiiae

Lumbar Spinal Stenosis
A Comparative Study Outcome of William's Flexion Exercise and Core Stability
Training Programs Combined with Back Traction on Lumbar Spinal Stenosis

Patients Rehabilitate
fougynifusd SunAfsual
Peanyanunt Rueanrudipirom

nmenmdtn lsaneruiaaymsusnig

Physical therapy, Samutprakan Hospital

Tusuunany : 5 dunax w.e. 2569 Fuudlounany : 17 weuwanau w.e. 2569 Juppuiuunay : 26 duigu w.A. 2569

UNANED

lsalnsansegndundsfunay (lumbar spinal stenosis; LSS) Wuaniigndnuetainis
Uranaedinae wagdednintumsvinianssulugaeny nmsfavaesiuiulusunsueenidaniy
anldunsvangnianeamiidn uivangiudadiguiisuseningiseaniidiniedidnie
nsfnunil Tfnquszasdifieruiouifisunaneslusunsy William's Flexion Exercise (WFE)
FAUNITAINGY Core Stability Training (CST) IUAUNITAINGL LAZNITAINAILNEIDE19LAE
fosziueINITIn mnuamnsalunsiiAanssy uaztensiadeulmvesnsygn dundsdiue:
Tugftae LSS Tnednwnideidmeasanuudy fnguauasnfvdeyaluftiedlssunisideds Lss
U 39 318 windu 3 ngu nauaz 13 518 nguvAass A ngulusunsuy WFE wasngu CST
isulusunsuoeniidsmerfianduniegldnisguavestinneniminde saufunsimdanion
TUsunsdlniithu uwagnguenuau Ao nguildiunmsimdufissegiafen

HANTITIFY N8N8 4 FUA1T NANENTTEAUDINITUIN WALASKUUAIIUYNNAN NGRS
ogniltfuddgmeadanielungy ngu CST dAaAsvesazuuy Thai Roland-Morris Disability
Questionnaire (Thai RMDQ) Anfian (5.92 + 0.84) ilsufungulusunsu WFE (7.43 + 0.84)
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logistic regression 8u§uIINgu CST (@OR = 9.27, 95% Cl 1.20-71.55, p = 0.033) uaz
naulusunsy WFE (aOR = 7.97, 95% Cl 1.09-58.23, p = 0.041) filenaidugnevaualaegsiu
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Abstract

Background: Lumbar spinal stenosis (LSS) is a major cause of low back pain and
functional limitations in older adults. Lumbar traction combined with exercise therapy is
widely used in physical therapy practice; however, comparative evidence regarding different
exercise approaches remains limited. This study aims to compare the effects of William's
Flexion Exercise (WFE) combined with lumbar traction, Core Stability Training (CST) combined
with lumbar traction, and lumbar traction alone on pain intensity, functional disability, and
lumbar range of motion in patients with LSS.

Methods: A randomized controlled trial was conducted among 39 patients diagnosed
with LSS. Participants were randomly allocated into three groups (n = 13 per group). The
intervention groups received either WFE or CST under the supervision of a physical therapist
in addition to lumbar traction and a home exercise program. The control group received
lumbar traction alone. Outcomes were assessed after four weeks of intervention.

Results: After four weeks, all groups demonstrated significant within-group improvements
in pain intensity and disability scores. The CST group showed the lowest mean Thai Roland-
Morris Disability Questionnaire (Thai RMDQ) score (5.92 + 0.84), compared with the WFE group
(7.43 + 0.84) and the control group (8.88 + 0.84), although the difference did not reach
statistical significance (p = 0.056). Multivariable logistic regression analysis demonstrated
that participants in the CST group (adjusted odds ratio [aOR] = 9.27, 95% confidence
interval [Cl]: 1.20-71.55, p = 0.033) and the WFE group (aOR = 7.97, 95% Cl: 1.09-58.23, p =
0.041) had significantly higher odds of achieving an overall treatment response than those

in the control group.

Keywords: lumbar spinal stenosis, lumbar traction, William's Flexion Exercise, core stability

training, randomized controlled trial.
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ANYULVDUANUFIU ) \ ) ) p-value
v (n=13) (n=13) (n=13)
01g, Y 70.23 + 9.66 64.23 + 7.50 63.15 + 7.85 0.082
Ny, n (%) 9 (69.23) 9 (69.23) 8 (61.54) 0.89P
BMI, nn./u2 27.31 + 5.33 26.95 + 4.85 25.61 +4.14 0.642
fudsuan (mean + SD)
ROM Flexion, Luu@Ling 3.23 + 1.70 3.08 + 2.14 3.27 + 2.28 0.97a
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a b ! o aa
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dednnesiseiuenmstieviuf deuuasndinsinwiusazass naon 8 ass (16 ALa1) Mg linear
mixed-effects model U time main effect Aifliuddnyn19ada (x2 = 451.83, df = 15, p < 0.001)

A¥VBUNITANAIUDIDINTITUIN MIUTIUATIVDINSTNWTUNNGY Fagun 2
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nsfinwiUSeuiigurnaveslusunsa William's Flexion Exercise wag Core Stability Training Taufiunsisiastenisiuyvess iy
Lumbar Spinal Stenosis

aa a €

flhwdnu 39 aunrunasidadiiladunisitiadulasunmdurmdoasTsUandi

LﬂuIsﬂTwsansmunﬁwﬁaﬁmmuﬁmm'fmm DWALTIINANN

asndluludiswnside

A 4

nagulasiimsuiiomaiantungudesdeu
(Block Randomization)

' '

nejumﬁmmjuﬁ 1(n=13) ngumaRes nguil 2 (n=13) NANAIUAY neju-ﬁ 3(n=13)
William Flexion Exercise Core Stability Training (CST) Tasunssneneeni1shmaniiss
(WFE) $auiuntsnandy Safunsfiavas pg1uAE2 Sawfunstnvimig
2 ey &unm Junm 4 - 2 afyddani Wuaan 4 - 2 a¥ydUand Wunan 4
Fami it dUami

: I :

w
Usziil uvay ANUTIULAEA AWUTHANUDINITANHINAUNTITINEN

1. msvsadiuszAvemsthadiemie ot THnnsin Numeric Rating Scale (NRS)
ARMUNBUNTSIN® 4 930787 wasvaan1sine 4 e (To - T4)

2. mavszdiurnuananlunaihiinssuesfthumudisaiuas wuuasuaunwamm Roland-
Morris Disability Questionnaire; RMDQ atunwlng
ARMUABULALYAINIGSNYT 2 1741281 NauLazUaINSIINSSw (TO uas T1)

3. amvszdiutinaedeubmussnsegndundsdueluviiusisludrm (umbar flexion) uazusy
fludmumds (lumbar extension) IivUianumdnnisues Modified Schober method
ARmunouwaLudINIsine 2 419081 neukazudn1slinmsinm (To wag T1)

.

Fpsreidayanisaia

JUN 1 AansAndendidnsin waemsdnlusunsunsshulugUislsalnsensegndunasiuuay

WFE group CST group Control group
(Traction + William's Flexion exercise) (Traction + Core Stability Training) (Traction)
@ 10 @ 10 @ 10
% -o- Pre g -o Pre % - Pre
98 -# Post < 8- = Post o & = Post
® 2 s
H 6 o 6 @ 6
o o
£ o £
54 2 4 =
= B -
%) o 2 =
§ 2 o 5 2
: £, :
Z Tt T T T T E L I Y . Z 07T T T T T T T 1
12 3 4 5 6 1 8 Zol M 23 4 38 T8 o 1 2 3 4 5 6 7 8
Treatment session Treatment session Treatment session

N5MLERIARA Az LLUANNUIAEIdIET (NRS, 0-10) o (@, Pre) uazndanissnwiiiuil (M, Post) Y0usazads
mssnwlunguauay ngulusunsu WFE uazngu CST wiseuamaiadowdudiade + drufsavuinnsgiu (D) wan1siiese
#e linear mixed-effects model WU time main effect (p < 0.001) ua time x group interaction (p = 0.042) fifiedFyn19aaA
@ group main effect lifivudAymneada (p = 0.771)

JUN 2 JUnvuMsAguLUaesszAUe1N1sUIM (NRS) Noularaanssnwviuiilulsiazass
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AzLuUANAInsalunsinAInssuAvsEiufeuuuasunia Thai RMDQ anasluynnng
Meviaanssng egndltdudfynnsadiiynngy (paired t-test, p < 0.01) (157971 2)

P29nsiadeulnlusindu (lumbar flexion) Wiutulunnnds TneA1isegiu (IQR) vaq
mjumuqmﬂ?ﬁmmﬂ 4.00 (1.50-4.75) 1u 5.00 (4.50-6.50) ufuns nauluswnsy WFE Wasuan
4.00 (0.50-5.00) 1T 5.00 (5.00-6.00) \wufums uaznay CST WABUIIN 5.00 (0.50-5.00) iU 6.00
(5.00-7.00) LuRaIng (Wilcoxon signed-rank test, p < 0.01 nngu) drutranisiadeulmluie
(lumbar extension) Linun1siUasuutasiidfedrdymisaialungula (nguatunu p = 087,

naulUsunTL WFE p = 0.86, ngul CST p = 0.82) dislunnsail 2

A5NN 2 UARIKAaNEYIN13INYIN 8 UNgUYEI U Lumbar Spinal Stenosis (n = 39)

s - ADUN1IINE NAINITINY ovalue
! (Pre) (Post)
5AUBIN5UIA: NRS 0-10 AzLUU Control 6.00 (4.50-7.00) 2.00 (0.50-3.50) <0.01T
(median (IQR)) WFE 7.00 (5.00-8.00)  2.00 (0.50-250)  <0.01'
CsT 7.00 (4.50-8.50) 2.00 (0.00-4) <0.01'
ANNENIALUNITYINAINTTL: RMDQ Control 14.46 + 5.77 8.92 + 4.21 <0.01"
0-24 pzuuu (mean + SD) WFE 13.46 + 5.68 6.92 + 5.01 <0.01"
CsT 15.23 + 6.39 6.38 + 3.93 <0.01"
fensindevlmnszgndunddauen: Control ~ 4.00(1.50-4.75) 500 (4.50-650)  <0.01'
MNU (Lumbar flexion ROM, L@URLLIAS) WFE 4.00 (0.5-5.00) 5.00 (5.00-6.00) <0.01'
(median (IQR) csT 500(0.50-500)  6.00(5.00-7.00)  <0.01"
faensindevlmnszgndundadauen: Control  2.00 (1.50-4.75) 3 (1.50-3.00) 087"
ViWLiEJ (Lumbar extension ROM, WFE 2.00 (1.00-2.50)  1.00 (1.00-3.50) 0.86'
guALm3) (median (IQR) ST 200(1.00-3.00)  2.00 (1.004.00) 082"

e Yoyauanadudiads + dmuidsavuinasgiu wiefsegiu @emelnd) munsnszanevesteya sedu
91711502 UszIdUAIY Numeric Rating Scale (NRS 0-10) A1 p fiffusae + 1§91 Wilcoxon signed-rank test
wazen p fiAudae + 160 paired ttest fvueiitddyneadaii p < 0.05

meviansinw 4 §Uasi Msliesiz ANCOVA Tasususeeituguvesiutsieaiudu
covariate Tnuaruuanasegadived fyvnsadfvesriadefiuiunds (adjusted mean) 52ing
anungalunnduds laun szaueinsuan NRS (p = 0.283) Awanunsalun1sinanssy Thai RMDQ
(p = 0.056) Fr9n15iadeulualuvindu (p = 0.241) uagiuey (p = 0.512) (A15199 3) agalsfn
AY CST uamaAn adjusted mean ¥8s Thai RMDQ #fign (5.92 + 0.84) Wisurungulusinsa WFE
(7.43 + 0.84) uazNauAIUAL (8.88 + 0.84) lagAn partial n2 d1115U RMDQ Wi 0.152 Ineglu
5¥AU medium-large effect size MU VDY Cohen (small = 0.01, medium = 0.06, large = 0.14)
A VOUIAAULANAIVDINATNS wijﬂajmﬁﬁmmmNaiuszﬁuﬁawﬁmmﬁﬁmmmaﬁﬂ uglA p

YY) [

azlifssesutidfnisadnnnu

<
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M350 3 MTUSeulTigunITIUAELLYaIYeIHAaNE T I19NgUEUIE Lumbar Spinal Stenosis (n = 39)

N y , Aadendssnuiiviundn 95% Cl A F
FUTHAGNS nau _ p-value
) (adjusted mean = SE)  (Lower-Upper)  (2,35)
sgauANUUInEANIZAaNsTy  Control 2.66 + 0.51 1.62-3.71 1.31 0.28
(PS8, 0-10 AzLLUL) WFE 2.08 £ 0.51 1.04 - 3.12
CST 1.49 + 0.51 0.45 -2.52
AnuEansatunsyiinanssy  Control 8.88 + 0.84 7.19 - 10.58 3.13 0.06
(RMDQ, AgLuu) WFE 7.43 +0.84 572 -9.13
CST 592 +0.84 4.22 - 7.62
4791150187 (Lumbar Control 5.18 + 0.31 4.56 - 5.81 1.48 0.24
flexion ROM, 84A") WFE 5.26 + 0.31 4.63 - 5.88
CST 5.87 + 0.31 5.24 - 6.49
F19M5dunLea (Lumbar Control 2.59 + 0.45 1.68 - 3.51 0.68 0.51
extension ROM,24¢1) WFE 1.85 +0.45 0.93 - 2.78
CST 233 +0.45 1.41-3.24

wag6mg: Arlunsruduanadefiusuuda (estimated marginal mean + SE) 91nn1531A512% ANCOVA Tagld
ATLUUNUSNWIVBaF I UsIR eI Y covariate (baseline NRS, baseline RMDQ wag baseline lumbar ROM)
oS EuLTgUNanNaIs NI TEnINenE

defiansandadiuguiefiussqunasinisiuasuutas Aflaudrdgmisnadn (cinically
important change) #asaulusunsy 4 da1% nuAuLana1segNiltsd Ay Isaifvesdndiu
NRS responder (anasag1atios 3 Azku) Seningaunay (Fisher's exact test, p = 0.037) lagngy
TUsunsu WFE fidadaugsiian esas 100 musnengy CST $euaz 84.6 uazngualuny fovay 615
dm¥udindan RMDQ responder (anasagnation 3 axiuu uavesnatesdosas 30 21nAMLgIL)

o w |

Linueuwansnseensfitodfn19adi (o = 0.390) ddnuanuwanasegsiifedfaynieada
Y094nd7U overall responder Femaneis ;ﬁﬁuaiqmm%ﬁu’q NRS wag RMDQ w¥ouru (Chi-square
test, p = 0.020) lagngulusunsy WFE wagngu CST ddaduviniy Seeay 76.9 uazainin
nauAIuAY Soay 30.8 pEeLaL drudndlu ROM responder lainuauuana1ansad Ay
VA (p = 0.533) wazyiwe (p = 0.659) (131971 @)

NM53A51¢9 binary logistic regression fisAnd 1§y overall responder lngldnguaiuny
Wungueneds wuan nqulusunsy WFE wazngu CST laniailu overall responder g4nan
nauAIUAL (crude OR = 7.50, 95% Cl 1.31-43.03, p = 0.024 ﬁgqaaaﬂ’cjm) Slousudesuysiiugiu
(baseline NRS wag baseline RMDQ) Tun1331A51¢% multivariable logistic regression Wafia4
IludrAgyneada wazfimniadednu lnengulusunsy WFE I adjusted OR = 7.97 (95% Cl 1.09-
58.23, p = 0.041) wazngy CST & adjusted OR = 9.27 (95% CI 1.20-71.55, p = 0.033) (likelihood
ratio test p = 0.006; Pseudo R = 0.275) watidugiuin n1siiulusunsueensidsneangulusunsy
WFE wagngu CST idhAunnsiemds iiislemaiigiisaznevaussmisnadnedisiininuvane oy

LiUuAUANTULTIVRIINTIUEIY (M15797 5)
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A5 4 dndYeuiTTmWTUTINAIN TS ULUAITA NG AN 19AETN (MCIC/MDC) Ye952duaInIsuan
AV Uazvnmsndeulyivesnszandunasaauelluusazngunssnymaseaulusunsy 4 8Uai (n = 39)

LR ERIGIIIRIGE

o o naNdRgyNIRain
A9 (Outcome)

NANAIUAN  Nau WFE  ngu CST
(n=13) (n=13) (h=13) p-value

(Threshold for clinically y 9 Y
(Seway) (Sowaz)  (Jowax)

important change; MCIC/MDC)

s2aUeIN15UIM (Pain NRS responder 8 13 11 0.04
intensity; NRS 0-10) (23) (61.54) (100) (84.62)
AIUNNNANINIINBINTG RMDQ responder 8 10 11 0.39
Uanas (Disability; Thai (23, 230%) (61.54) (76.92) (84.62)

RMDQ 0-24)

HnauauadlayTIy Overall (NRS+RMDQ) 4 10 10 0.02*
(Overall responder; (30.77) (76.92) (76.92)

pain Way disability)

PRNTAUAIVDIUDD ROM Flexion (=1 cm) 11 9 11 0.53
(Lumbar flexion ROM; (84.62) (69.23) (84.62)

Modified Schober)

FRNITHOUAIVDUD) ROM Extension (=1 cm) 7 5 5 0.66
(Lumbar extension (53.85) (38.46) (38.46)

ROM; Modified Schober)

VU IE): 9”1"1‘17{LLﬁ(ﬂ\‘lLﬂu‘ﬁ’m’mLLﬁ%%@‘r’Ja%sUENEEL‘fJ”I‘i"JSJ fifinsiUasunlasdanas MCIC/MDC Tnedenulinswun
NRS anas9g13tiay 3 AzluY AzWUL RMDQ anadngetoy 3 Azlul kag >30% mﬂm‘ﬁugwu Fn1siadeuln
%maz@ﬂé’uué’admwaﬁi’mﬁaEJ Modified Schober method tfindusenetos 1 wudiuns ieldiAugi
AYNARIALAGUTEINTTA (MDC) TugUrguiandediuans Arfiuanadusiuau Gevay), *p < 0.05; 14 Fisher's
exact test iaduaumanTs <5

A13991 5 Wan153tATIZ9 binary logistic regression &1%35uUn 540 overall responder TugfUaelsalnsinsegn
aunasauuAvilasunsshwIaelUsunsuuang 19 (n = 39)

Model / Variable OR aOR 95% Cl p-value Ref

Univariable

WFE vs Control 7.50 - 1.31-43.03 0.02* Control

CST vs Control 7.50 - 1.31-43.03 0.02* Control
Multivariable

WFE vs Control - 7.97 1.09-58.23 0.04* Control

CST vs Control - 9.27 1.20-71.55 0.03* Control

Baseline NRS - 1.54 0.83-2.85 0.17 -

Baseline RMDQ - 1.06 0.88-1.28 0.55 -

ya784919): Overall responder PRGN Q’ﬁUiiqmiLU?ﬂ'EJuLLUaﬂﬁﬁmmﬁ’]ﬁ'iymmﬁﬁﬂ (clinically important
change) HaFuemsvan (NRS anad >3 AzUL) LazAuaIu1salun151iiAanssy (Thai RMDQ anad >3 Azlu
war 230% a1nAriugiw) Mnguatugudundusneds (reference) lun1531As12% multivariable logistic
regression USUA1Y baseline NRS Way baseline RMDQ OR = crude odds ratio; aOR = adjusted odds ratio;
95% Cl = 95% confidence interval Univariable model: likelihood ratio test p = 0.020, Pseudo R? = 0.151
Multivariable model: likelihood ratio test p = 0.006, Pseudo R? = 0.275 * p < 0.05
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aAuT8Na

INHANITANYY WU nau CST Tuwilidulvinadnssuanuaiuisatun1svifianssy (Thai
RMDQ) warfinsildsuuvasiifianudifgmisadiin (MCIC/MDC) Andndn 2 ndu udliuandneiu
pgslitpd Ay eana

dmsuaimstianas wud anaslunnnguegelidedAgneada wiliuandaiuseninangy
91998U"lFNHaTe I SAmEs Felldrutivanussnasielassadneszan uazanenisiniaves
ndnnile dwalvigtaefionisuinanadussesdu’” " vuziininfiulusunsy WRE vio CST 19t
Wudsyansnmuesmsdnwiiunalniiuandeiu mndeduivsudmoud Inelusunsu WFE dasan
msnavuvedlassaisUsEamanviAud i dau CST Dreiiuanusiuag uagmsmuaunsiadeuln

o o 1,5912-13
maﬂﬂsz@ﬂawm

(]

AuAEInsaluNsYAINg Y fensaunguiiaziuy Thai RMDQ anadegailtedfay
neadirnelungy ngu CST Auuildulvinadnsinan deaennaedfuaued Mu kagamy Nnuii
QJ‘L'JQEJ LSS 71lasu core stability exercise finguuu Japan Orthopedic Association (JOA) score

a a1 | av vo o W ) 9 = =2 . 10
LagANansalunsAuAnIngunlasuntseenidneill” TaudinsAnwives Saragiotto

= 11 & ] = & o w1
LAEN1TANYIVBY Sharma UagAny  N1518941U91 MSHNAMUNUALYRIEIRITIane1N1TUIN LAy
UuugeasuuuanuinslugUistinndusess wag lumbar canal stenosis Tnen1sAnwfisulaun
a P A v v Y & & = ' ..

agu1EnalnueInIsin CST MUuNINTEAUNAINLBUNAUNAYUEN 1WU transversus abdominis ke
multifidus ©19NAIUIUAIVBLUILAUNANEIFT WaznITAILANNISIARBULIVRINTERNAUNES

o w

Jegliguaelddadmladuasduvugyinianssy dwalvinziuy RMDQ wadnsin1snauauesniuy
ax 811
ALY NANINATY
lusugranisiadeulmivesnseandundsdiuied nan1sinwil wudl lneaduninisny

o w

(lumnbar flexion) wagMawBeanseandumas (umbar extension) lluans1aiueg 19l TadFgynEda
FENINNGY (p = 0.241 wag p = 0.512 MIUGIRY) UagNU AzLUUAISANAIRNTLLANINNIY
nswmdeamiluynngunisfine) Jeauwansneil e1afnnanvauzdidisaunsanylugaeeiy
= a v 9 9 = o § v a A
wazdinisdsuwladasaiunssgndundsananizivuau vludneainlumsiiugasniseadeuln
] A Ay o w 1 1,5,18
lunwvdeaditedinuinnd
3nN15Anwll wldwadnsuanlunndiudsaglaiunnsrsduegalidod1Agyni sadia
win1siasetuseaugUiesieyana wudl nqulsunsy WFE wagngu CST ddndiugiussg
n15aguLUaInTANNaNeNI9AdEn NR1UBINITUIARALAIUNNANINUINNTINGUAIUAY
9g19%nLau Tungulusunsy WFE uazngu CST fAldguudaainiu N¥eeay 76.92 ainin
nauAILAN N¥ear 30.77 agreiltded Ay neatis (p = 0.020) Tadennd oI ULUIAA integrated
exercise protocol 1518971491 NMswaNNa ULk THeNAdIN1esIMAUNIEA NI TANIATEIU

a11150USUUAUAINTIN 58AUDINISUIA wazaNIIaUEAIUNITNAINTTulafniIn1ssnw
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a 10*12,21*22 Y v qy 1% Y & 1 Y1 a v 6 1 1 1 1 [ (%
WUULAE? Toaunutl agviouliliud udAnadevewadnsseninnguayliunndrsiulusedu
WodrAgnieada wiluseaudUigseyana N1siialusunsueenmainglinfiun1sama gy

[

naruvesthenldsuUstlovinsaadnenadinumuneidurinh

nsfinuil dgaudanatedsznis liud nseenuuuidunisifouvvduinguaiva
(randomized controlled trial) Fs¥auandaduniuilonaiindu an selection bias way detection
bias Bnvedsannsaifudeyaldasuiu enssnuuasUsaduna ilrldddoyaayms wandy
anutnidefievemantsing Tudmveamstssidiunaanusarildasunnada shlvanunsoiinsey
Fanadwslnesan waznsnevauesluszerduldedisnsouagy uonaInid MIneeuRmanisada

[

YUABNENAVDINTINY (effect size) avnadnsnndinluseaugileseyana Yrglinisiaiiy
Nan1sANwIANaNYIalNINgaTu agelsiniy nsfinwildafidedidanaiedsenis Ysenisusn
YUIANGUAIDE1IABUT TR Fapnavinliiidinisnadeunadaliiieanslunisnsiaduainy
] i ] YA v - a v o vy v a
ULANAN9TENINeNEY InglanenaansTosueiauls Usensiiaes nsuntadeyarinlalamegussiiiu
Haans LesnluaunsaunUaditnsau wasdlin1s¥nwle 399191An performance bias %50
. Y a a = o ¢ o L ° 1) a
response bias ¢l Usgnsiiany sveziadanunaiiios 4 §Uanii deliieaedmsunisyseiduna
lussuznanuazszesen HIUTIANALREVNANITINY kazn1snduilugivedsinis uenaind
nsAanuANsINelunsvilusunsueanfdinienti enfen1s8auAueIYelinsIN F1e1a
= P v =2 f o o a =~ oA | !
fanupaaedeuannsenuld n1sinuil deitiunslulsmeuiaiiessiaiey wazdiulng
@ v = Ny o W ° &9 Vo = b7 ° sg v
Jugaseny Jenaiidediialunisimaluussgnaldivdszvinsnaudu gaviednuiumgniseinly
Tun1531As18% multivariable logistic regression ABUYININNA FIAITAAIIUNAAIYANTELATLTY
wazilesarnnisAnwldladuszidiudanysnie biomechanical #3 neurophysiological Tagnss

Joasuineaiunalnnsvasunlasdaluiissdoduivgudmeud

174
UDLAUDLLUS
JorausLuziIuleung

HANTSANYIH atuayun1sHaIsanysINIsiusLnsy WFE wse CST shufunsAanaandu
madenlunisguagiielsalnsansegndundsduuay Tuwwimenisiivinismenindidn egnals
< 1 o < a < < o a
Anu noun1sAmualduluInIauInsgIu Asiarsadssiauaadul Ulalunisdiuay
(operational feasibility) A31UNTBUYDIUAAINT AIUWMHZANVBIHUIETIHUAAR waTALTUNIT

Anviaanlunguiegvun g Tuietuduna
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Potauauurlunisimansideluldusslovd
namAdeildamsaliidudeyatseneumsdaduladmsuinnmenmindauazyanadiaula

TunsWamILImsnsguaglae Lumbar Spinal Stenosis LilelEUasaansasiAanssumenie

lalnaipesund wavuSulseussaninmveanseuiunissnulunquiUisuinvasdiuans lneaas

HTUUTUNLAEANUIIN AN VBRI BUAaE 1Y

nnAnssUNUTAA
YOYDUAMDI1TY HAL.NA.TAMT tnsTnugnssas 019158UsednAnenenIwUIUn umIngide
Wudenadunszsiiesd Aliaueynsziiluiivine Tauusil wazveveunuyAaInsiioy

FunarngudUlslsalnsanseandundeivuay Nlalvaiiudiuile lenta wasalvayuy

a v o & = fu a =2 a v o & ) P I~ = [
I‘Llﬂ’]ui]*’\]ﬁlﬂﬁu FanauUszlesusuinaNNSANEITEATIH 8T ULLIILNBLUSBUTIEUNAN1SS NI

q

wagiaunszuumsshvlunguitheuinnaslidussansninanniu
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