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Abstract

This study examined Thai elderly’s perspectives regarding exercise with outdoor fithess equipment
(OFE) and assessed their fitness. Participants were 20 Thai seniors, aged over 60 years. This was a mixed
method in which the qualitative data were collected via observation, semi-structured interview and stimulated
recall, then were inductively analyzed using content analysis and triangulated across the three data collecting
methods. Results indicated that the participants chose the public parks close to their residence together with
convenient transportation to avoid traffic congestion in the city. They expected to have good health, to socialize
and to have fun. They engaged with 4-5 exercise machines per visit. The favorite outdoor fithess machines for
males were (1) lat pull down, (2) ski walker, (3) air walker, and (4) chest and reverse fly, whereas the females
preferred to exercise with (1) air walker, (2) elliptical cross trainer, (3) surfboard and (4) shoulder wheel. They
were displeased with their fitness scores since quantitative data showed that some fithess parameters were in
low categories compared to Thai elderly norms. The male body mass index (BMI) was in the overweight type
whereas the female was normal. Further, the dynamic balance, leg strength, and cardiovascular endurance mean
scores of both genders were in low categories. In conclusion, participants enjoyed working out with OFE and
perceived that they were quite healthy because they had no information about the norms. The fitness scores,
however, helped them to realize that their fitness levels were lower than the norms. Thus, findings were useful for
them to begin working on the at risk items so that they could improve their health and live independently as long

as possible.

Keywords: older adults, outdoor fitness equipment, fitness, mixed method
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Introduction

The global senior population has rapidly increased since birth rate has decreased and people are living
longer. Older adults (aged over 60) in Thailand reached 19 % of the entire population in the country in 2021
(Foundation of Thai Gerontology Research and Development Institute or TGRI, 2022). Physical activity engagement
decreases while people increase in age which results in health problems, such as chronic diseases, osteoporosis,
cardiorespiratory disease, diabetes, and cognitive impairment (Thai Health Literacy Promotion Association or THLA,
2019; Thygerson and Larson, 2006). Promoting older adults to participate regularly in physical activity helps improve
their functional fitness and allows them to live independently without care givers.

Functional fitness is important for seniors in order for them to perform daily activity independently, such
as bathing, walking, stair climbing, eating, and cooking, (THLA, 2019). Functional fitness includes several items,
such as balance, strength, cardiorespiratory endurance, flexibility as well as body composition, and the simple
methods to assess these parameters are recommended (Jone & Rikli, 2002). The measurement scores allow
individuals to be more aware of their fitness levels and may lead them to develop an activity program to enhance
the low scores or at risk parameters. Without fitness assessment data, older adults whom exercise regularly may
assume that they are healthy.

Public parks are places where people come to exercise and socialize with friends. Installation of outdoor
fitness equipment (OFE) is one strategy to elevate physical activity levels because people in all age groups visit
parks, including older adults (Cohen et al., 2010; Cohen et al., 2012; Sami et al., 2020). Researchers found that
OFE installation helped increase numbers of people visiting parks compared to those without OFE, and during
peak-hours, in the morning and late afternoon, older adults and females used outdoor exercise equipment more
than people in other age groups (Chow et al., 2017; Cohen et al., 2012). Further, there was the need of public
open space for strength, cardiorespiratory endurance and balance training since the number of older adults has
increased (Kershaw et al., 2017). On the contrary, Copeland et al. (2017) found that installation of OFE in a low
population density city, might not have as great an impact on increasing physical activity as it does in the high
density city. How the installation of OFE in public parks in Bangkok, a dense population city with 5,501,651
residents (2,576,618 males and 2,925,033 females), impacts senior users is unknown because there is lack of
investigation (Environment Department, Strategy and Evaluation Department, 2022; The Bureau of Registration
Administration, 2022).

Different groups of people visited parks, such as children, adults as well as seniors and they used
different types of OFE (Chow, 2013; Cohen et al., 2010). Somnil (2021) indicated that a two-way waist twisting
and a bicycle machine were the most preferred equipment among users at Udorn Thani Parks, Thailand.
However, Chow et al. (2017) reported that the air walker and triple arm stretch machines were popular stations at
Xihu Park, Taiwan. Further, Cohen et al. (2012) found that the most often used machines were dual pendulum
and the ski machines whereas the least used machines were the leg curl and horizontal bars. Since users prefer
some equipment over the others, more of those OFE receiving the highest rates of use should be installed.

Since there are many types of outdoor fitness machines, each station helps enhance different fithess
parameters. Thus, users have to purposely select them (Levinger et al., 2021). For instance, the air walker, leg
press, waist twister and shoulder wheel stations can increase cardiorespiratory endurance, strength, balance and

flexibility, respectively (Chow et al., 2021). However, due to the lack of understanding about program setting and
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exercise principles, such as frequency, intensity, time, and type of activity or FITT knowledge, users may not gain
enough health benefits (ACSM, 2018; Rikli & Jones, 2013).

Studies related to health benefits of park fithess equipment focused in several aspects but not many
researchers addressed issues relevant to senior perspectives and their physical fitness levels, particularly in big
city parks. Thus, this study was conducted to address this gap, using both qualitative and quantitative
approaches. The purpose was to examine elderly users’ perceptions related to OFE at two inner city parks in
metropolitan Bangkok, Thailand, and to assess their functional fitness. Findings will be useful for policy makers
and park administrators in organizing the space and installing OFE to have greater impact on the health benefits

for users, including older adults.

Objectives
The purpose was to examine elderly users’ perceptions related to OFE at two inner city parks in

metropolitan Bangkok, Thailand and to assess their functional fitness.

Methods

Ethic committees

This research was approved by the Human ethics committee from the Strategic Wisdom and Research
Institute of Srinakharinwirot University. The certificate code was SWUEC-G-419/2563E.

Population and Sample

Based on observation data collected in the morning (6:00-8:00 am) and evening (4:00-6:00 pm), we
found that the majority of seniors using OFE at Lumpini Park were females, and Buengsikan Park were males.
Therefore, we recruited 20 senior participants, 10 males from Buengsikan Park, (ME 1-10) and 10 females (FE
11-20) from Lumpini Park for this case study research. Twenty elders would be an appropriate number in order
for researchers to gain understanding about their perceptions and to keep qualitative data manageable. The
inclusion criteria included individuals whom (1) were aged over 60 years (2) exercised at least 3 days a week
with 3 years experience of using OFE or a combination of OFE with other physical activities, (3) reported no
history of knee injury for the past 6 months, and (4) completed the Physical Activity Readiness Questionnaire+
(PAR-Q+, Thai version) (THLA, 2019) to identify if they were healthy enough to perform a functional fitness test.
They all signed consent forms and volunteered to participate in this case study. The exclusion criteria were
elders who received medical conditions during data collection (August-October, 2021) or experienced difficulties
in performing any of the functional fitness test items. The ME abbreviation represents male elderly, (ME 1-10)
and FE stands for female elders (FE 11-20). Socio - characteristics of participants in each group are presented in

Table 1.
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Table 1 Participants Characteristics (N = 20)

ltems Beungsrikan Park (x =63.90 yrs.) Lumpini Park (x =61.70 yrs.)
Male (Mean = SD) Female (Mean £ SD)
1. Age (yrs.) 63.90 + 2.13 61.70 + 1.34
2. Weight (kg.) 79.90 £+ 19.85 56.20 + 8.08
3. Height (cm.) 168.50 + 8.68 153.80 + 3.36
4. Years of exercise at the park (yrs.) 570 £ 2.41 4.30 + 1.83
5. Exercise frequency (days/week) 4.90 £ 1.60 3.70 £ 0.82
6. Park exercise duration (mins.) 63.50 + 14.92 54.00 + 8.43
7. OFE exercise duration (mins.) 26.50 + 10.29 23.50 + 7.47
8. Types of exercises OFE + 1%, 2*, 3* OFE+1*, 2*, 3* OFE+1*, 2*, 3*

Note: 1*, 2*, 3* (1. walking, 2. jogging, 3. other physical activity)

Case study of two public parks in Bangkok, Lumpini and Buengsikan

Lumpini, developed in 1925, is a 97-year old public park in Bangkok, Thailand, that covers 576,000
square meters of land that is open 7 days a week, from 4:30 am in the morning to 10:00 pm at night. Daily park
users number about 11,800 during weekdays and 13,500 on weekends (Environment Department, Strategy and
Evaluation Department, 2022). Walking and jogging pavement are provided in the park as well as space for
individual and group activities, such as tai chi, aerobic dance, yoga and so on. A swimming pool, indoor
gymnasium, fitness center as well as tennis and badminton courts are accessible. Water activities, such as water
cycle, water bike, pedal boat, kayak and stand up paddle board are also provided. There are a few fitness zones
with different numbers of OFE, ranging from 10-50 machines. This park is located in a dense population area,
easy to access with several kinds of transportation, such as subway, sky train, buses, cars and motorcycles.
Parking lots are available but they may not be sufficient because of the many users each day, particularly in the
morning and evening.

Buengsikan, developed in 2008, is a 15-year old community park covering 81,600 square meters of land,
located close to Don Mueang International Airport. Buengsikan public park is open 7 days a week, 24 hours a
day. There are about 560 daily park users (Laksi District Office, 2020). There are approximately 30 OFE located
in the park. Parking spaces are provided for users. Most users ride motorcycles to the park. Most physical
activities in both parks are free of charge, with only a few activities that users have to pay for, such as swimming
and water activities. Due to the larger size of Lumpini Park, there are more individual and group physical
activities offered than at Buengsikan Park.

Instruments

Qualitative data were collected through observation, semi-structured interview and a stimulated recall
with photos technique. Quantitative data were collected using 8-foot-up-and-go test, 30 second chair stand,

2 minute step up and down, chair sit and reach test and body mass index. (The Bureau of Sports Science, 2019).
The 8-foot-up-and-go test begins with a person getting up from a sitting position, walking 8 feet (2.44 m),
turning and walking back to a seated position. A 30 second chair stand requires full stands in 30 seconds with

arms across the chest. The 2 minute step test starts when an individual raises each knee to midway between the
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patella and the top of hip bone in 2 minutes. Score is the number of times that the right knee reaches the precise
height. A chair sit and reach test is measured from sitting position on the chair, with a leg extended and hands
reaching toward the toes. The number of centimeters (- or +) between the fingers and tip of the toes is recorded.
Body mass index is a person’s weight divided by the height?, (kg/m?).

Data collection and analysis

Qualitative data collection and analysis

Data were collected through observation, semi-structured interview and a stimulated recall with photos
technique. Each participant was observed at least 2-3 times while working with OFE, focusing on types of
equipment selected and the length of workout time with each OFE. Interview questions dealt with reasons to visit
the park, health benefits and factors involved with using OFE, as some examples shown in the interview guide
below. For the stimulated recall with photos used in this study, the participants were asked to bring 8 photos of
OFE, 4 that they gained more benefits from and 4 that they experienced difficulties in using. The authors
watched the photos with one participant at a time and asked him or her a few questions related to each photo
(Carter et al., 1988; Supaporn, 2007). Examples of questions included the following: explain the fitness
equipment in the photos; describe how you operate each fitness machine from the beginning to the end of your
workout, such as how many repetitions and for how long?; and what benefits do you gain from that equipment?

All data collection methods were pilot tested and revised before using to collect data. The observation field

notes, interview transcriptions and stimulated recall transcriptions were inductively analyzed and searched for
relevant themes and categories, regarding participants’ views of using the public park and OFE. Trustworthiness
was established through the triangulation (Lincoln and Guba, 1985; Supaporn, 2007).

An interview guide (Example of interview questions)

1. Please tell me 2-3 reasons why you choose to visit this park.

2. What are your goals of working out at this park?

3. Please describe the routine of your exercise session at the park from the beginning to the end.

4. If you have a program plan for your exercise, what principles do you take into consideration for

program planning?

o

Explain the advantages of exercise with OFE.

6. Choose 4-5 favorite outdoor fitness machines that you like to use for your workout. Why do you

choose those?

7. List 2-3 barrier factors of using OFE and describe in more detail.

8. What are the physical fitness items that you usually measure?

9. Which norms do you choose in order to compare each fitness parameter?

10. Are you satisfied with your fithess test results? Why or why not?

11. If you can make changes to help you gain more benefits as a park user, what would that be?

Quantitative data collection and analysis

Five functional fitness parameters were assessed, including (1) dynamic balance, (the 8-foot-up-and-go
test), (2) strength (a 30 second chair stand), (3) cardiorespiratory endurance, (the 2 minute step up and down),
(4) flexibility, (a chair sit and reach test), and (5) body mass index (BMI) (Jones & Rikli, 2002). Mean scores and

standard deviation were calculated and compared with Thai male or female norms in accordance to their mean
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ages, 63.90 years for male, and 61.70 for female (see Table 1).

Results

Qualitative results

Findings from qualitative data indicated seven themes and some categories which related to public parks
and OFE users’ perceptions as well as functional fithess assessment. Examples of themes and quotations are
listed next.

Themes and supportive quotations (Male elders are labeled ME 1 through 10 and female elders are
labeled FE 11 through 20.)

1. Reasons to select the park: nearby to house location, convenient transportation.

FE 18 “Traffic congestion is a big problem in Bangkok. Lumpini park is close to my house and easy to
travel to. | walk to the park. | don’t have to worry too much about the traffic jam, particulary in early morning and
evening.”

2. Goals of exercise at the park: to improve health, to socialize with friends, to have fun.

ME 1 “l want to develop my physical and mental health, to meet my friends sometimes, and to enjoy myself.
The day that | exercise with friends, we walk and talk. Then, we choose OFE nearby to each other if possible, so that
we can talk and workout at the same time. It's more enjoyable than the day that | exercise alone.”

FE 19 “Millions of people live in Bangkok, it's kind of crowded everywhere. When | come to the park and
walk in the green environment, | feel so relaxed and gain good health as well.”

3. Exercise routines: walk and exercise with OFE, 10-40 reps. for strength, flexibility and balance
machines, 3-25 min. for aerobic stations, same intensity.

FE 16 “I usually walk a few minutes then exercise with 4-5 outdoor fitness stations.”

ME 8 “Normally, | use each machine once, then move to another equipment. For strength machines, | do
20 times. For aerobic machines, | stay on 4-5 minutes or longer if no one is waiting to use it”.

4. Supportive factors of using OFE: Choices of OFE to improve different fitness parameters.

ME 6 “If | walk, | use my legs, doing the same thing over and over. It's kind of boring. OFE have many
stations that challenge me to work on the entire body, like shoulders, arms, and legs. | can entertain myself
better than doing one exercise for a long period of time.”

FE 14 I like the shoulder wheel station because | can relieve my shoulder stiffness and get better
flexibility.”

ME 7 “Working with the leg press machine, my leg gets stronger than last year.”

5. Barrier factors related to exercise with OFE

5.1 Safety concern of broken machines

FE 12 “Some of the OFE do not work properly, like one peddle of the bicycle is broken and the seat
is torn off. Some machines are dusty and noisy when | use them so | decide to change to another station”.

5.2 Lack of good cleansing and maintenance

ME 3 “Many people use elliptical cross trainer machines so some of them do not work properly.

These machines will last longer with good cleaning and preservation.”
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FE 16 “Each day from dawn to dusk, many people use OFE at Lumpini park, so now some stations
are broken. Good maintenance is called for.”
5.3 Imprecise instruction of how to operate each machine
ME 5 “I need good instructions on how to use each machine, with bigger letters and photos.
Sometimes | forget my eye glasses and | can’t read the small letters.”
5.4 Bad weather
FE 20 “Some days, like a rainy day, it's not safe for me to use the wet fithess machines”.
5.5 Long waiting time for aerobic endurance equipment
ME 4 ‘I always see many people line up and wait very long to use aerobic machines like an air
walker because people use them so long, like 15-20 minutes. It's kind of boring that everyone has to wait. Some
days, | don’t feel like waiting, | go walking instead.”
FE 15 “The park officers should have information about which are the popular machines and buy
more of those. Thus, people will have a chance to work with their favorite ones.”
5.6 Lack of knowledge about designing exercise program and assessing functional fitness
FE 14 “I don’t know how to plan the program for myself, to gain better strength, endurance or even to
control my weight. | really want to learn. The video workshop is good because anyone can watch the video
several times.”
ME 9 “This is the first time that | have measured my fithess and compared it to the norm. The fitness
norms should be posted somewhere so everyone can see them”
FE 17 “I don’t know how to prepare my physical activity program and to do fitness tests. There
should be instructors going around the park so that | can ask them.”
6. Favorite OFE
The four favorite OFE for males were (1% lat pull down, (2™) ski walker, (3) air walker, and (4™) chest
and reverse fly, whereas the females preferred to work with (1%%) air walker, (2" elliptical cross trainer, (3)
surfboard and (4") shoulder wheel. As shown in Figure 1.
ME 3 “A ski walker is similar to the air walker on which | can move both arms and legs to boost my
endurance so that | don’t get tired easily during the day.”
7. Displeased with functional fitness scores
FE 19 “I think that | am pretty healthy and | never measure fitness. | am disappointed to know that my
physical fitness scores are low. That's a surprise!”
ME 5 “l am kind of upset with the test scores. | have no idea why all of my scores are below the norms
because | have continued my workout for years. There should be trainers or instructors to bike around the park

so that | can ask them.”

(A)
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lat pull down ski walker air walker chest and reverse fly

(E) ) (@) (H)

air walker elliptical cross trainer surfboard shoulder wheel
Fig. 1 Favorite OFE for males (A-D) and females (E-H)

Quantitative results
Five parameters of functional fithess of males and females are shown in Table 2 and Table 3 and norms
for Thai older adults aged 60-64 are also presented for comparison with the mean scores of physical fitness

items (The Bureau of Sports Science, 2019).

Table 2 Male functional fitness scores (x = 63.90 years)

functional fitness parameters Mean + SD Norms (60-64 years)
Low Normal Good
1. 8-foot-up-and-go test (sec.) 6.92 £ 1.49 (low) >56 3.8-5.6 <38
2. 30 sec. chair stand (times) 15.20 £ 2.90 (low) 18 - 22 23 -27 28 - 32
3. 2 minute step up and down (times) 72.90 + 11.60 (low) 72 - 91 92 - 111 112 - 131
4. Chair sit & reach test (cm.) -0.90 + 4.95 (low) -1 0 1
5. BMI (weight/height?, kg/m?) 27811465 (overwt) 25.72-30.217*  21.20-25.71**  15.64-21.19*

Body Mass Index (BMI) * = thin, ** = normal, *** = over weight

Table 3 Female functional fitness scores (x = 61.70 years)

functional fitness parameters Mean + SD Norms (60-64 years)
Low Normal Good
1. 8-foot-up-and-go test (sec.) 6.20 £ 0.77 (low) > 6.0 6.0-44 <44
2. 30 sec. chair stand (times) 17.20 £ 6.49 (low) 16 - 20 21-25 26 - 28
3. 2 minute step up and down (times) 61.80 + 16.73 (low) 65 - 86 87 - 107 108 - 129
4. Chair sit & reach test (cm.) 2.50 + 3.03 (good) -1 0 1
5. BMI (weight/height?, kg/m?) 23.70 £ 4.14 (normal) ~ 25.91-30.57*  21.11-25.90*  15.82-21.10*

Body Mass Index (BMI) * = thin, ** = normal, *** = over weight

Discussion

The main reasons for choosing to exercise at public parks in Bangkok were the locauun nearby their
residences and the convenient transportation to avoid the traffic congestion, which is similar to findings reported
earlier (Ibiapina et al., 2017; Somnil, 2021). Senior users enjoyed their workout and the opportunity to socialize

as well as to obtain health benefits (Chow, 2013).
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Users’ physical activity routines began with walking/jogging on the pavement 25-35 minutes, followed by
spending 20-30 minutes on 4-5 OFE stations. They performed 10-40 repetitions (2-4 minutes) on the strength,
flexibility and balance machines and spent 4-20 minutes on the endurance machines, exercising with constant
intensity. This is similar to an earlier report that found users spent less than 5 minutes operating each OFE
station and less than 9 minutes for all machines (Chow et al., 2017). Further, users observed others’ OFE
operation and developed their exercise methods for themselves. Thus, the guidelines of exercise testing and
prescription can be applied for OFE users, such as, a few sets of 8-12 repetitions for strength training with 30
seconds rest in between, or 30-60 minutes of moderated intensity for aerobic endurance exercise (ACSM, 2018;
The Bureau of Sports Science, 2019).

The main supportive factor of OFE exercise was the choices of physical activity offered in which users can
maintain/gain different parameters of fithness. The six categories of barrier factors to using OFE included (1) safety
concern of broken machines, (2) lack of cleansing and maintenance system (3) imprecise instruction of how to operate
each machine, (4) bad weather, (5) long waiting time for aerobic endurance equipment and (6) lack of knowledge on
designing their exercise programs as well as assessing the functional fitness.

The first-four barriers were found in other studies and the guidelines to overcome barriers on using OFE were
also recommended (Levinger et al., 2021; Veitch et al., 2021). The last two categories, however, were different.
Researchers suggested strategies to encourage park visitors to use more OFE, such as advertising, introducing
exercise programs at equipment setting by trainers and improving equipment quality and maintenance (Copeland et al.,
2017; Hunter et al., 2015). In contrast, this study found that there were too many participants waiting in the rows to use
outdoor exercise machines, particularly the cardiorespiratory stations. The solutions may be to install more aerobic
machines since they are easy to operate and users stay on these stations quite long.

The last barrier factor, lack of knowledge on designing their exercise programs as well as assessing the
functional fitness, may be accomplished by creating videos focused on the topics of designing a physical activity
program, assessing functional fitness and comparison with norms. A recent study found that users learned to
operate OFE better with a video rather than by the image and written board instructions. (Gutierrez-Santiago,
2022).

The four preferred OFE for males were (1%) lat pull down, (2™) ski walker (3") air walker and (4"") chest
and reverse fly, whereas the females preferred to work with (1%) air walker, (2") elliptical cross trainer, (3")
surfboard and (4™) shoulder wheel. Similar to previous studies, users had their own favorite fitness machines,
such as a two-way waist twister, a bicycle machine, air walker, triple arms stretch, ski walker and dual pendulum
(Chow et al., 2017; Cohen et al., 2012; Somnil, 2021).

Participants were not satisfied with the functional fithess parameters since quantitative results indicated
that the body mass index mean score of male seniors was classified as over weight type but the female was
normal (The Bureau of Sports Science, 2019). Further, the female flexibility was in good level but the male was
in low category which is similar to other studies that found females had better flexibility than males (Mason et al.,
2016; TGRI, 2022). Although participants engaged in a combined program of OFE and other physical activity at
the parks at least 3 days a week over 3 years or longer, the balance, leg strength and cardiovascular endurance
mean scores of both genders were in low categories. These users may need a well planned program to achieve
the lower fitness parameters since Aksay (2021) found that well designed online programs helped improve

balance, strength, cardiorespiratory endurance and flexibility of both male and female seniors. Further, the
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younger seniors (60-64) fitness performance progressed better than the older groups (Choudhary, 2020). Thus,
how to design an individual exercise program is important in order to help older adults set goals and try to
improve the low score items. Similarly, Chow et al. (2021) found that using park endurance machines with
moderate intensity could help seniors achieve cardiovascular endurance, but the improvement of strength,
balance and flexibility parameters were not consistent. Further, the inadequate exercise intensity and duration may
be due to the lack of knowledge and the crowd in OFE zones (Chow et al., 2017). Knowledge of how to design an
exercise program, how to assess fitness and identifying the type that is normal or in the at risk group is therfore

necessary.

Conclusions

Participants perceived that exercise with OFE improved their fitness levels and they assumed that they
were quite healthy. Unfortunately, after assessing their functional fitness, they realized that some items needed
more improvement. The functional scores did not seem to match with their assumptions. Thus, they called for
personal trainers or instructors at the park to help them design proper exercise programs and gain more health

benefits.

Suggestions
1. Park administrators should install more OFE machines that are frequently used by park visitors.
2. Park officers or instructors should offer knowledge about assessing physical fithess, comparing to norms,
and designing exercise programs for park users, including older persons.
3. Conducting a workshop related to how to improve physical fithess parameters of users, particularly older

adults, is crucially needed.
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Abstract

The purpose of this study was to investigate the effects of the addition of different resistance training programs
on muscular performance. Selected the sample group by purposive sampling. Twenty-two young male soccer players
(18.34 + 0.25 years) were randomly selected into three groups: prior exhaustive exercise group (PEG), traditional
hypertrophy resistance training group (TG) and control group (CG). Both PEG and TG performed leg extensions and leg
curls for 6 weeks (twice a week; 3 sets of 10 repetitions at 75% of 1RM; and 1-minute rest between sets). By the PEG
performed a single set of 20% of 1RM until occurred exhaustion and rested for 30 seconds before each exercised.
Shapiro-Wilk test was used to verify normal distribution. One-way ANOVA was used to specify differences of
measurements between the groups for the one-repetiion maximum (1RM), isokinetic knee extensor (IKE), and
isokinetic knee flexor (IKF) peak power and endurance power test variables before and after study. When significant
differences were found with ANOVA, multiple comparisons analysis used Tukey's A test to compares the means
of differences. Measure different changes within the group with paired-samples t-test. The level of significance
was set at P < 0.05.

The finding reveled that

1) The PEG showed significance differences on development IKF endurance power when compared between
TG and CG.

2) When compared between PEG and CG found different results for 1RM (Both leg extension and leg curl),
IKE endurance power, IKF peak and endurance power.

3) While the comparisons between TG and CG showed the differences in 1RM leg curl.

These information suggest that the inclusion of a single set of exhaustive exercise with light load strategy. It has
a similar effect with traditional hypertrophy resistance training on muscular performance. But tends to improve muscle
power, especially the maximum endurance power. Therefore, it might be a good strategy for improving muscular

performance among elite athletes.

Keywords: resistance training, strength, muscles, fatigue
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L339 (Training to failure or non-failure) lumssanad aﬂs:ﬁﬂfﬂﬂwmiﬁﬂ{numa\ﬁwuﬂizmﬂﬂﬁ”]mﬁa (Grgic, Schoenfeld,
Orazem, & Sabol, 2021; Vieira et al., 2021) W3 W&Y aﬁ%miﬁﬂgﬂLLuuf:a:ﬁ'avl,ai’E‘@wu ud fmsdnsniusasliifinia
mminﬂizqﬂﬁ%%ﬂﬁsﬂﬂauﬂi:ﬁwml,m I@ﬁwﬂﬂiaaﬂﬁﬁammﬁ”’ssJLLSG@T’luﬁwﬁfﬂLmi‘hmu%ﬁaLfﬁmﬁ‘aﬂi:@umi
emaaadulondauilesfiianadatn (Type | fiers) fiown1sinUsssuLUL Hypertrophy Ma3En1suuLasey (A F
Aguiar et al., 2015)

ﬂaqﬂﬁmiﬁﬂﬁw‘"@u'mmmﬂmsﬁﬂLLiaﬁmﬁmﬁfﬂLms'wﬁumsi‘l@ffumﬂ%aﬁmmﬁa@ (Blood flow restriction :
BFR) 71 mm'mﬂi:@juﬂﬁﬁwmumammUﬂum‘sl,w,ﬁulmﬁmLf:amﬁ@méT'rﬁwLm:ﬂi:mumia:auwé’amm’mmnm
Wag) (Metabolic accumulation) FINRG aﬂ’l’im%mvLﬁui@ﬁla\‘lﬂﬁmLf‘:al,l,azﬂ’n&ll,l:ﬁdLL‘N (Loenneke, Wilson, & Wilson, 2010;
Sousa et al., 2017). FamuwasimaAnEAnLIn wnR uﬂ%mmmsﬁﬂLLsaéTmﬁmﬁﬂLuwumzﬂd\mj”ngma:ﬁﬂﬁml,f:a
WAL (Momentary of muscular failure) a:v‘iﬂﬁﬂ%mmma\‘lmiﬂi:@jm:uumemtywé"ammﬁmfummﬁ HIWE LAz
Fonad oM IWaIUszAns awaasnauile ldamud paius sdanunsnals uwid o (Loenneke, Fahs, Wilson, &
Bemben, 2011) TIunsganadamndannsssaneildsaulundauiie uarszauminsmaesadulgndailosiia
m@“”sﬁ’ﬂuﬂéjmﬁmLf‘:aﬁ@mﬁ'ﬂﬁﬁwmvlﬁﬁ £99 (Burd et al., 2010; Contessa, Letizi, De Luca, & Kline, 2018) aginalsf
a ﬁagamﬁwmmams‘a&m%’u?%msﬁn%wé’nmsmz@unﬁ’mLifaéf’sUi{’mffnLmauns:ﬁmml,mﬁ'aﬁvlﬂ NN
I@maww:msﬁﬂﬁﬂun@;umaaﬁfﬂﬁmﬁﬁﬁugmmwuﬁq Lm“naqnﬁmﬁaﬁﬁﬂdmﬂﬂaﬁﬂﬂ (W. A. Sands, Wurth, &
Hewit, 2012)

Taniszasd

LA O NN AT N LTI NN NN N TN T SR AL AT TR FlawmIinussiie
USunamaasndwiiouuuaads Iﬂm‘ﬂ%'ﬂmﬁsmﬁ"umjuﬁnLLi&@Tﬁumu?%miLmuﬂz\uﬁw LLazmjumuquﬁvlajﬁmi
Andoussdin Adonswamyszansnwsasnduite leur AMUUTILTIFITA WAIGIFAURTNAIANAANUFIFG
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ADANRWNTIVY

AENITNNITVIUSITH

WISl HIRMTTUTe9NA B NI TN TNNIYINTS Uluwwﬁ UAINENAUAIBATUNTI L@l lusuTed
Iﬂix‘iﬂ’]i?iluﬂﬁ SWUEC/E/G-157/2562

dszznsuazngualade (ngandvana)

Urzmnudwinfmyavesiwamoanysznitg 17-19 0 lu é’aﬁ'ﬂammﬁmaaﬂumvﬂmuaai:@”uvlmﬂﬁm ﬁlag
3szﬁam'%'ﬂw@“hL‘}Tﬁwmiuﬂw”mwmiv;lmuaamﬂluﬂmm UGECRLERR lduareiFmsenuuuianizianzad
(Purposive sampling) anuTaanadL a6 $1I% 24 An

N MIAALE aNAILINTIMITBLITINMTIVY

1. Lﬂuﬁfﬂﬁww;]@maaﬁﬁﬂs:anmirﬂumimuvﬂmuaamué”’avl&iﬁamd'] 21

2. fausramwmemeudausauas ldanmsuialduannmsiinday wIened anemsunadunawdn
FINMIIWBENIRBE 3 LADU

3. liidustsaisa vl&i"l.@ﬂ*’ﬁmw‘%aawmsm’%mﬁaaﬁ"’mﬁﬁﬁuﬁu wiamansasdlaawlmiinesonduiile
Juaan 6 Launawdnyinnsanm

4. prmFNATINTDE ULz D BN e le

InMANIIAAEENALIN3INITEENIINNITIVY

1. fomanaiunnmsingeufiganadanszuiunsissuszmanasey lugsenitnsadiulazinsise

2. lisnusarihsiumsindenldasusasss 90 vaslusunsunInue

IRADWMFARWNNTITY

NMYaNLULNNSIVY

M3338A T un153581E9nAe (Experimental Design) HAdurinidaidenniudeg1eaisitnig
laW12191239 (Purposive sampling) anaTaanasidiaadu $1uam 24 an 1°1‘i”msmaaum’mLLﬁaLLSdguqﬂnﬁmLﬁaﬁww
AU NaNIaIT BT By aLazYITMIFuLLLENE (Random sampling) Lﬁﬂnﬁjulﬂﬂa;wﬁﬂu 3Ngw 90828 A leun
ﬂéuﬁﬁﬂﬁamrsaﬁmmﬂﬁmﬁmmwﬁummﬁaumsﬁmméﬁmﬁ st SuRTIAN W BLUUSILEY (Prior exhaustive
exercise group : PEG) mﬁuﬁmméﬁmﬁi pUSURNTINanE WD ULLA LG (Traditional hypertrophy training group :TG)
ugznNguAILAN (Control group : CG) Lﬂ'%'smLﬁﬂummﬁﬂmmmﬁmuﬂmsxmnmg'ml,a:mﬂlumjuu‘um"’@ﬁau-ﬂﬁ'\i
(Pretest-Posttest Design) namIWaIUszans mwaasnanuite leun mmLLﬁaLLsagaq@mmnﬁmﬁ:amf’ﬁﬂﬂ (One
repetition maximum : 1RM) LLa:miﬂmauwé'wmﬂﬁmLf':mmuvlaimﬁ L@N (Isokinetic knee extension and flexion : IKE
and IKF) i\ 2IANAIFIFA (Peak power) UATWAIAIWBANUFIF® (Endurance power) TTaUUATNBMAINTIAN 6 Floni
‘[mmﬁim‘ﬁamamaauammmwmamﬂﬁamﬂ'u“mmmam%msﬁwwwﬁ”audmﬁm”@maﬁm’iwmmam’msﬁww 3w
WaRNEN $1090 2 A3 a9ft ASI7 1 namaurownsin (Pre-test) 1291781 08.00 — 16.00 . FmsnaseuTstwin Ja
fugs Usiiinasdilsznauvasinme nasaunsvasnduitauuslelodmdn LLa:maaummmﬁﬁfﬂqaq@ﬁﬁw‘l@“’tu
udazriniln lasiuszswnszwinimInasauidazaanit 20 Wil mmfumjué’aashaﬁ'ﬂaﬂ'wﬁan 48 57l fiawlang
TdsunsunsAnlugra 1 usunuas T ungWaud 11a1 14.00 — 16.00 4. $1u2n 2 assdaddany daunauun

WasUamyy a39f 2 MenaImIAN 6 §UaW (Posttest) LanagauaIBASNsItudsInUNMIMageuioun1sin lay
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[ @ o '

ldAaiRanngueaatniaan $1man 2 au (drimldunsuninliasuasas 90) HRIuIaihdayangudiatng S
22 A% AN IATIZAT ayaNISDa WamamnuuanasasnaaInIsMaRin

IRABRNSNATDL

1. mytszdiuadnLiznauuassname

¥MITIUnen eGERVES wazaasdsznavvasiumadisaiasiadianeiasddsznauuiasslusnang
(TANITA Body Composition Analyzer, SC-330, TANITA Corporation of America, Inc. Arlington Heights, lll, USA)

2. minezavlalwd mﬁnwé’agoqmLLazwé'amma@mugdqmaaﬂﬁ’mL‘f:a‘m

msw@aauvl,aisnﬁLuaﬂwé’agaq@LLazwé’ammawugaq@mmﬂﬁmLf':am (Maximum dynamic power and
endurance isokinetic test) Iu‘ri’nf\‘i (Knee extension and flexion : seated) ﬁmméadﬁ anasaukazmMuMWINUawu e
lofudn (CON-TREX® MJ, Isokinetic Dynamometer, CMV, Dubendorf, Switzertand) mjmﬁ’aaﬂ'naualuiwammﬂunm 5
WA I@ﬂﬁﬂmﬁﬂﬂnﬁwmﬁmmu%qﬂﬁoﬁn"ﬁ (Static stretching) luﬂﬁjmﬁﬂmﬁaﬁmﬁm%& AUTIA BN LA
nédaiilenas Uszanm 2 il mntiwinniam sandaitanuiedanlm (Dynamic stretching) Iuﬂﬁi&lﬂﬁﬁmﬁma&l 3
WIft NN 2 W7 ﬂa;:uﬁ'sasmﬁflauul,ﬁ'lgl,ﬂ%iaamaauﬁﬁwﬁnﬁmé’aﬂs:mm 85 3¢ (0 897N = INDHAAIIFA)
WY OURUSARFIRANLWENTAY MpsaUSMNENEHINRANULN=AT uasfamoiamiiat i 3 udwes fanuuwy
Pa9AABINAREL LIwIResT Il sansiteiaausslTdasuE ausnuriuey yuvastadaiinlummasey Knee
extensor waz Knee flexor 8g3x1%319 80 — 10 8371 (0 837N = mﬁmmaq@) ﬂéjmT'JammﬂaadauEju'i"mmﬂﬁ'uméaoﬁa
23 a5 Sreanunindszanmiasas 20-80 VBIANUWNUINFIFA F20AMUTUTIYY (15 Uag -15 adendaimi)
NARBUMIWAIFIFA LU 70 836N FuANNTATIYN 60 a3 AU I@Uﬁﬁﬁ'mﬂi:@‘j"uﬁamwﬂﬁméu@‘i’aashm:m@‘f’atJ
m’mLmLﬁuﬁ%uq@aamﬂ'ﬁl,ﬂﬁauvlm WAZAIUMNALIUFALN I1UI% 5 39 UREMATOLMANIRALANNEANY (Fatigue
test) A8ANNITATI4Y 180 BIANAW §1124 20 a3 lagmasauluandhsfioia SufinnauastinluS e agai@m
WRIFIFALIENILATZRIINAUTITAFIgA (Torque max) LLazwé’amwa@‘nugaqmﬁanfsmﬁ:ﬁmﬂmmﬁ'ULLﬁqﬁmqaq@
(Torque max average) (Maffiuletti, Bizzini, Desbrosses, Babault, & Munzinger, 2007)

3. m’smaaummmm%ﬁfﬂgaq@ﬁUﬂ"l,@i" 1 053 luudazyinin

ﬂﬁmaaum@hm’]mﬁfﬂgaq@ﬁ on'le 1 a3s (1 Repetition maximum test) Tuwviusmsndaitaduandumin
(Leg extension) wazvinusnisnauiiloduandunas (Leg curl) fuaiesininegn (CYBEX Prestige, CYBEX
International, Inc. Queen Adelaide, Ely CAMBS, UK) @Taﬁ%miﬂmauﬁugﬁmla\‘lLLUL%aLLa:LEi'ﬁfa (Baechle & Earle, 2008)
WA atiT agavl,ﬂﬁmmiﬂmmumiﬁﬂLLa;ﬁ AR S Im;ﬁaﬁ' Bupesin | naﬁu@”aazmaua;uiwm seemsensianeinlu

udnzvimasaulaslTaNNRINIZAUGAT 131 5 — 10 ATI NN 1 WA ;ﬁﬁ' Uﬂi:mmﬂ’ﬁﬁmﬁfﬂﬁa:Lﬁﬂﬁﬁ'ﬂﬂﬁjaJ

=

@“haﬂwaﬁmﬁ”umimaauﬂﬂﬁ'mﬁfnlﬁ’l@”{im'mmzamnﬁq@ drumafiafigndainunzay wazintiminfionlaan
ﬁ'm'smﬂmamﬁfﬂgaq@ﬁﬂn"l,@i” 1053 mﬂgmﬁwmm@ﬁﬁ
mm%ﬁhqaq@ﬁ onle 1 @39 = dwmindanle x [1 + (0.033 x S1wauassfion’le]
1 Repetition maximum = Weight x [1 + (0.033 x Number of repetitions)]
Tdsunsan1sHnamaussdm
Tsunsumafindroussdulddszanditnslinanmsfinmussenneuazame (A F. Aguiar et al., 2015) ¥
mg'umamLLazmiaJﬁmmmzaLﬁu Anlugduuuideanu 2 assdagond Idinmintasss 75 VRIAMAUWNLINGIFA 3
LA 9 82 10 39 WNTHINITA 1 W7l 59 6 FLlaA) anuuandiBsatudseadldsunsunainlundunaaas e
i umMAneauiminTagas 20 TageNun mma\lgoqﬂﬁwmwﬁam TAgoNIUNIE IMUAUTILEEND 30 STl faums
Anluudasyin nsflnudszassdudonstamsansaitanuuindanlws (Dynamic stretching) 3 Wi luﬂEjuﬂﬁwuLf:a

" mﬂﬁfuauejmf'mmUﬁuqﬂﬂirﬁﬁwﬁmﬁmm FUIU 12 A5 I@s;d”ﬂmﬁaﬂﬁmﬁfﬂ@hmmaa Iandszanm 1 win
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o &

maflnfmuaenuislumasndasesaslis imedyanmanuisanifisesa 30 assmwd (1 3wf ndwitadian : 1
Sundl néwiilanasm) mwﬁ'ua%aéumiﬂnmjuﬁaashaﬁﬂmﬁﬂﬂﬂﬁﬁmﬁmmuagﬁ'ﬂﬁﬂszmm 5 w7l usasoin
matln Fnainlwinduniuaz Tuwgau@ vm 14.00-16.00 u. lumatnazlfiduazdao3duauquldidullans
sziflauITmsidsuazanulasan i wIunguaacng mifnusmsndaitedunezldiedesinndwiita (CYBEX
Prestige, CYBEX Intemational, Inc. Queen Adelaide, Ely CAMBS, UK) Teiaztdsamsiindasit

vinuSmsnanuiiaduudunein (Seated leg extension) ﬂﬂiuﬁﬁﬁoﬁaﬂq AvaImMIARawlnl 90°30° 2a9mM3
LA UREAINAY (0° = Wwlpaasaiiaf) (A. F. Aguiar et al., 2015)

vusmsnduiiaduandumnss (Seated leg cur) Anlurintasuduanmatissuwine laglinasussiwny
SANTUILNE 780219789973 lﬁﬁnmmad"ﬂ”al,ﬁwag'umm:im flovmastnarneus v 1y e liliwdndaesin
=niamain fawdw “viedoy Lfiavl,@i”%'ué'rgrgﬁmﬁulﬁaammﬁomw”uLﬂT’lmu%nmaﬂwnmﬂﬁq@ﬁauné‘ug&mm%w
e NIUATLAINSIMINASI (W. Sands, Stone, & E. Stone, 2007) luud azvindnUsuiiusimein 5 Alansy anounas
FUMAT 2 uaeUSunan 2.5 Alansy mowasUenyii 4 ennuminzaudomMIsInNuLdusInduLite (ACSM,
2009) safugaslumnd 1

=1
AUAIVAN (CC) Hndoumnmzllsunsuyavoa
1l 1t aTEn .
TRt i RN _ Leg extensions
ngulIUUAVAN (TG) e
1 2 3 .
' 20%RM * 75%RM 1ufl 75%RM vt 75%RM
ngunanos PEG) [N > 1< _
1 2 3 4

Leg curls

i 1 ldsunsumsindlsussdnn

3zt
v

ADANIBIHNNTIATIZN: CHEY

1. weede X LLazmuLﬁmLuummpu (S.D.) VBIFIUF Wvein wessfianame

2. nasauaNnIduln@vasmianuadt agaﬁaﬂaﬁﬁﬂmﬁkﬁaﬁ (Shapiro-Wilk test)

3. mﬁLﬂﬁ:ﬁmmﬁwﬂ”ayami‘n@aauﬂizﬁwﬁmwmiﬁnmmaonﬁmLf’:a ldud anuudussgegavas
néailedlEin wé’agaqmazwﬁ'@mwawugaqmaaﬂﬁﬂmﬁam POINFUAIBENTWIN 3 NG Adludaszdans
(Independent sample) 1w 2 3291381 leurt AaumstnuazmemasmIfin 6 dandt (3 trials x 2 times) uaualugtuuy
dady (Mean) Lmzmmﬁmmummgm (Standard deviation) tdanlgaiidafianindines (Parametric tests) NIHANT
LN agmﬂuiﬁaﬂﬂﬁ uaziianldmInasauaian (F-test) AtamzRanuudsdnuuuunaien (One-way analysis

. A A v o £ o a a ' @ a a X
of variance) W awuaNudnodayvasteysazlinadisuifivudunoglasldnadIoufvuwng o (Mutiple
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. aa a6 = a ' € & € A o o
comparison test) Ma3BUaNAL (Tukey) wnzilasuifisuanuuandwaslosiudnmifsusswanmnisasauls
@9 9 fwamanaENmMs (% MIasuulas = (BaIMsAn — dewmsidny dawmsidn x 100}

4. fvuaanudnpirdymesialuynmimeaseufiszay .05 (p = 0.05) laslimenyiuiinaniamasinans

JeM=ineadi@ (SPSS version 26, IBM, Chicago, llinois, United States of America)

NAaN13Y

@391 1 UFAIAARDLATE WD EILULINATIIUYBIAN BIAENINM BN NNENAIE

ANBHSNINLATN NYNNARDY mjwﬁmmmﬁlﬁw NYNAIVAN

(PEG; N =7) (TG; N = 8) (CG;N=7)

(X) (SP) (X) (SP) (X) (SP)

01y (D) 18.3 + 0.29 18.2 +0.27 18.4 +0.19
FIUgs (LTuALuaT) 174.18 + 1.84 173.45 + 1.91 173.94 + 3.52
iwin Alansw) 67.67 + 2.32 64.63 + 2.68 67.71 + 2.72
luguluseme @defidud) 11.18 + 1.69 9.95 + 0.85 12.14 + 1.46
Fwasumenn (39w 66.57 + 2.38 70.75 + 3.17 69.42 + 2.81

NN 1 HiTWmI38 91w 22 au wudt nduneasd (PEG) 31w 7 At (aﬁqLaﬁﬂ 18.3 +2.93 1)
z«huqamﬁ'm 17418 + 1.84 lEuAINAT BIMTNAane 67.67 + 232 Alansy ludulusrenioiade 11.18 + 1.69
Wofifud Fwasumswniade 66.57 + 2.38 A39/uf) ﬂa;u'rjmmmfuaw (TG) IUIU 8 A (mqmﬁs 182 +2.77 1
daugdmﬁﬂ 17345 + 191 loudwas nninaaais 6463 + 268 Alansy lusiulusrenoiade 9.95 + 0.85
Wasidud Swasvmewniads 70.75 + 3.17 As3u ) WAZNANAILAY (CG) 311U 7 A% (mqmﬁlﬂ 184 +1.97 1

FIUFURAY 173.94 + 3.52 lrudiwas Wimnndaade 67.71 + 272 filanin ludulusanoade 12.14 + 146

wWosidud Twasunewniate 69.42 + 2.81 ATa/uwT)

A1919% 2 Namsv\@aaummmﬁdLmqaq@luu@iazmju (One-repetition maximum test : 1RM)

mInasal ngw Aaumsin ARINTIAN 6 JauazNNY ALaasA2w ap a1 p
ﬂ’J’]&JLL“IJ‘:GLLNﬁdq@] &ﬂﬂ’lﬁ Lﬂﬁwuﬂm LONG ﬂ’]ilsl,% ITHIN
1RM ngw ngw
mwmvﬁa LLIIFIRA PE .
Loogt 158.71 + 16.80 193.00 + 19.68 21.88 + 7.87 34.28 + 11.78 .000 0277
NRNLUD G
AUTIAHIUN TG 16325+ 16.53 17175 +22.46  4.99 + 4.42 8.50 + 8.17 022"
(Alansw) CG 161.85+15.02 164.14 +13.05 1.53 + 1.95 2.28 +2.98 .089 0277
ANUUTILTIFIER PE )
s 106.85 + 11.96 134.14 + 13.86 2575+ 555  27.28 + 5.46 .000 0277
NRNLUD G
AUTIOBAR TG 10350 + 11.77 118.37 + 18.36  14.14 +9.66  14.87 + 10.53 .005°
Alansw) CG 11042 +1240 11142 +1120 1.04 +2.20 1.00 + 2.30 296 0277

1NN 2 woduadsanaudiussgaganaaiiadumnduninlunimeseutii Leg extension aumstin

WaEMERAINMIANFUAHT 6 mulungunansy (158.71 + 16.80 uaz 193.00 + 19.68 filaniu) nduAnuLLA UGN
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(163.25 + 16.53 Uz 171.75 + 22.46 AlanTu) LAZNFUAILAA (161.85 + 15.02 Uz 164.14 + 13.05 flanTu) aud1au
wuauuandweslitbdnymesidmolungunases uasnguinuuuaudn Nzau 05 ud linuanuuansdisang
fipdiaymesiamelungumugu sainanmeseuaNuudusgganduiadumndunailunmasaurii Leg
cut mMulungaunaaes (106.85 + 11.96 uaz 134.14 + 13.86 filanin) ngudnuuuadu (103.50 + 11.77 uaz 118.37 +
18.36 Ailaniu) UWAZNNAILAN (11042 + 12.40 Uaz 11142 + 1120 Alaniu) MUAIAL WuANNLANGWaENId ALY
mesfiamalungunenas uaenguilnuunauda Mszau .05 ualinuanuuandsadudisddynesianolungs
A a & ‘:! a : : . ' A ) &
muAu WolleneinamalIsuiiieunedszwinngy PEG uaz CG wuaMauandsag Wil aynsza .05 1ams

NARAUNANLHAF UG WAL NN UV IUARI VAN TUToUNBUIZRINS PEG NU TG waz TG nu CG 'l

WUAMNLANE

M997 3 wamiﬂ@]aauvlaimﬁ IANWAT gx‘iq@l AR 50@13’]1]8@]71%@0&;@]‘1]807’]&’11] e

minasaylelofiudn ngw Aaun1Inn BRINIIAN 6 TouazMI AuafeaN @ p @1 p
wé’agaqmm:wé’amm sUanit SIGHPASIER LANEY mely  s2ning
DANURIRAYD naw nau
a9 q q
naaLie
WAIFIRD PEG 20177 +2211 23624 +30.97 1694 +597 3447 +13.03  .000
nauLhaanN )
.. TG 197.92 + 27.13  208.75 + 28.55 557 +523  10.82+10.24  .020
ANUAU
(h9u-Lua7) CG 195.40 + 18.84  199.45 + 22.28 1.99 + 4.18 4.05 +7.62 209
WAIFIRD PEG 148.90 + 26.03 20425 +3529  37.56+9.90 5535+ 1553  .000° .002°
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o o aad o a X A A a = o
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o o @ Aaad [ P 4 a A = a ' ' o '
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o o @ aad o A X $ ' ' < a o '
f usaisdAYNIEAanIzaU .05 (p < 0.05) iRnIunIeaasilaIoufisusznivngunuuuauda (TG) ungy

AL (CG)

o o o aad o a X A A a a ' : o '
# LRIBERIAUNNRNANIEAU .05 (p < 0.05) LWSJ"IJ%M?@G@QGLNBLI]?UULY]EJ‘].I?:M’J’NTWQSJV]@GBG (PEG) nmquﬂmmu

AILeN (TG)

NINTHN 3 uaasnamnagaulalod Luaﬂwﬁ'\ag\iqmaxwé’omwawug\iqm WU ngu PEG TMINAWINRS

ANNAANUFIFAVBINAWLIAAUIIG1UAAI (IKF endurance power) f5n91 TG uas CG (PEG: +4347 + 24.78 vs TG:

+6.42 + 3.01 vs CG: 0.98 + 4.40 n.m; P < 0.05) uastilawlSouiit JUTEWINNGY PEG NU CG WUMIWAWAIFIFAVDd
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Abstract

The research aimed 1) to develop of new — normal exercise program to enhance health - related
physical fitness of the working age, 2) to study effects of a new — normal exercise program to enhance health -
related physical fitness of the working age. There are 4 steps in the research process as follow: 1) to study
status, problems and demands about exercise among working age people, 2) to develop a new — normal
exercise program, 3) to test the quality of the new — normal exercise program, and 4) to study effects of the new
— normal exercise program. Research participants include 60 working age volunteers who work from home.
Simple random sampling through a random method was used to select the sample into 30 persons in the
experimental group and 30 persons in the control group. The experiment was performed for 8 weeks, 3 days per
week, 30-45 minutes per day. Research instruments consist of 1) an exercise program 2) physical fitness test for
working age and 3) exercise program interview form. Data were analyzed using mean, standard deviation, and t-
test. The statistical significance level was set at 0.05.

The research results indicated as follow:

1) The exercise program consists of 1.1) 4 steps of exercise, i.e. (1) dynamic stretching, (2)
cardiorespiratory endurance development, (3) weight training, and (4) stretching, 1.2) principles of exercise are
composed of frequency of exercise; 3 times a week, (2) intensity of exercise is divided into 4 phases, namely,
dynamic stretching to achieve 50-60% of the maximum heart rate and slight tension within the muscles,
cardiorespiratory endurance development to achieve 60-70% of the maximum heart rate, weight training should
be performed 8-12 times, and stretching to achieve slight tension within the muscles, (3) the duration of exercise;
30-45 minutes per time, and (4) 4 types of exercise, i.e. dynamic stretching, aerobic exercise, weight training,
and muscle stretching.

2) Effects of exercise indicated that the experimental group had physical fitness associated with their
health in terms of muscle strength and endurance, cardiorespiratory endurance, and flexibility after the
experiment better than before the experiment with the statistical significance level of 0.05. After the experiment,
the experimental group had better physical fitness associated with their health in terms of muscle strength and

endurance, cardiorespiratory, and flexibility than the control group with the statistical significance level of 0.05.
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Abstract

The purpose of this compare the effects of an applied Isaan Song Dance exercise program on body
composition and physical fitness in older females before training, after 4 weeks of training, and after 8 weeks of
training. The sample consisted of female elderly volunteers. Non Samnak Community Elderly Club Sisaket
Municipality, average age 68.13 + 3.24 years, 40 people volunteered to participate in the research project and
were healthy and ready to exercise. Assess readiness before exercising (Physical Activity Readiness
Questionaire; PAR-Q). The subjects were trained in an exercise program with applied Isaan dance, 20 postures,
for a period of 8 weeks, alternating training 2 times and repeating 2 rounds 3 days a week, mondays and
wednesdays are coaching with a coaching leader. The elderly practiced by themselves using the training manual
as a guideline for selecting applied Isaan dances testing tools Skinfold Thickness, 30 Seconds Arm Curl, 30
Seconds Chair Stand, Sit and Reach, Back Scratch Test, Agility Course and 2 Minutes Step Test. Statistics used
for (one-way analysis of variance with repeated measure) to compare the differences before training, after
training 4 weeks and 8 weeks, statistically significant was set at the .05 level.

Comparison of physical fitness, body weight, flexibility of shoulder muscle group and the flexibility of the
lower back and posterior thighs before training, after the 4th week training and after the 8th week training were
significantly different at the .05 level.

The resting heart rate was improved before and after the 4th week of training, significantly different at
the .05 level. systolic blood pressure and diastolic blood pressure leg muscle strength and endurance and
endurance of the heart and circulatory system There were no differences within the group. After 4 weeks and 8
weeks of training

It can be concluded that the applied Isaan dance exercise training program. Affect physical performance
in female elderly in terms of body weight, resting heart rate, Flexibility of the shoulder muscles Improved flexibility

in the lower back and hamstrings.

Keywords: applied Isaan dance exercises, physical fithess, female elderly
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AT WU anmqﬁs:@”ummmﬁaﬂﬁ 1 wanefie wilestasun Sesuisainldsunsuy lulsAnAunga
ghandle
2. LULNAROUUATIN NI AITFIRENTINNWN WM BTATULFIaNY SL%LﬂuLﬂ%'aaﬁasLumiﬁmﬂimqmmw
LﬁaqﬁmﬁiaﬂizLﬁuéf"ummﬁwqﬁmmqmmw sLums@T@mmqmmwLﬁymﬁuﬁamLLU‘mJi:Lﬁummw%uﬁaumsaaﬂ
M8INY uazaTaTIme 10gwas lsaanuaulafags lsawmiu lsamale dmadulsadszdrgs nisean
fMaImauazwganIsunisaantiaine LLa:m'%imﬁa?aﬂ“ﬂﬁlﬂumﬂﬁmamawﬂ”agaLﬂuLLuuﬂszLﬁuamsnmwms
ﬁmﬁwﬁmamwaa;&’gamq (Rikli & Jones, 1999: 2002) 3UGUMINARBULARLIINT ¥NINARALE 2 A5
U32NauaI8NIINATaL 7 18013 %dﬁmimqmmwmaaswzlmswmaum%mﬂ:ﬁ Wanianudasiulagnn
é’mﬂs:ﬁﬂﬁimaﬂ'} (Alfa Coefficient) Wa3n38%L1A (Cronbach’s Alpha Coefficient) @hmnmﬁmma ﬁdf:

2.1 ANURWID0I LaiwlaRINIES (Skinfold Thickness) iNasziinadflsznauvasinameluain

23dSu i ungzanlusane AMNNYBITIIMINAFEY AIANULTEA 0.96 AIANULNEIATI 0.89
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2.2 J8UTHLNTNNIN 30 TU11 (30 Seconds Arm Curl) LWBL 3L ABANNUTILIIUAZANNDANT
POINAULIUTY QRN INVDITIINMINAROU FAIANNLTBIH 0.89 AIANNLNLINTI 0.92
2.3 8t — % UWLANE 30 W91 (30 Seconds Chair Stand) [NaU 2L BAMULTILIILAZANY
2ANUYBINAULHDINUNWIBITIEMINATAY A1ANULTDIIH 0.91 A1ANULNEIATI 0.96
2.4 139867 l11911¥0 (Sit and Reach) iiNadszifiuanudanaivesnaszzlnnuaznanuiitan
FURAT ATANWIBITIENNINATRY A1ANULTEI 0.96 A1ANULNLIATI 1.00
2.5 uazdadunad (Back Scratch Test) Lﬁaﬂi:l,ﬁumwa'auﬁwaaﬁ’avlmiqmmwmaﬁmmi
' A < oA ' . @ A o . \ @ ' A P ' @
nagay AANUTaNu Jasnagun Lyinu 0.80 Jatiwagun Wil 0.72 sanuiiissass Jevnagun iy
0.83 Jadnuatuw LYy 0.82
2.6 LiuS18auman (Agility Course) LWaUIelinANNARBILAGITBI IULAZANURINTD MNTNTI
o o o ' A o ' A
MULLLARIUNN AN NYBITEMINATAL AIANUTBY 0.91 A1ANULNEIATS 1.00
X ; A A o
2.7 Husnaindn — 89 2 WA (2 Minutes Step Test) LWadszifiuanuaanuuadszuunalauas
a & ' A ' A
Inadiswien gmnwsaIMBNIMAFaY FA1ANET0I% 0.89 AANIALIATI 0.88
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MyIsaT9duniaunemanss uuUaynINIA (One-Group Time Series Design) Vluﬁﬂqumuquﬁﬂu
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o o v [ a

1. HUYINW IRV AL DN AITLINNNANINNRUNIAWILAITIA INewuaaTzzne IWaimsnmeaynas

U U

a ' 3

\WaseSazine iWavaayaiutaya nungudgiangwangisnuggiargzurulundnin fardulwaamnauia
=) =
WasaTaziny

1.1 Gadenuddszaunuousnggoonggusuluniin etuainoandsalasanmyiay
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1.3 Lﬁa"l,@i"mjuﬁaashaﬁl,flummau‘"ﬂimumm"wmuuﬁa :3'«3mavlﬁﬁ@mmaﬁﬂnﬁaﬁwms
Uszifiugrnwidasduauinusinmidadingudiatggeangiaiasladiinlunmyids ladwau 40 au lay
Mmnmamatlaslfiiruadninareinainuisuninaaas (Effect Size) NMARATMAGI2E193INANTN

<

o = ' a a Ao $ = Ao A
ml,ifﬂ;a“ﬂ (POWGI’ Table) ﬂ']“ﬂu']@ﬂﬂﬁwa“ﬂaﬁﬂ']u')ﬂﬂLLUUVI@aa\‘]LLazﬁG‘Y]@aaG TOEﬂLLUUﬂqi'}QUﬂ\‘]ﬂ@ﬂﬂﬂLﬂuLL'ﬂU

'
a

1NIULI (One-Group Time Series Design) lifinguauguislifimigu di3p3sl35mid1danuidbnsun
1589 wazedntsaaniiainiolasnisihldwassdasussnninniinisuazenisdianasvedggiany
(Phoolphokiang, 2019) laungu@aatnsinnisiinaaniasmelasnisirldwsesuuuihyad ndunases 30 au
Q‘i‘ai'mﬁdl,ﬁumju ¢18e198n 10 An saw@j’mﬁim?ﬁ'ﬂﬂ%%m 40 A

1.4 u3suilldrnumITUTasNA M NI TNANTIN TG 1 mluugm‘i’mﬂ AUZNITUNIIIIVDIINANT
Fpluayut WnINEIAENIARIUAITGE panlususaadotui 24 16an fueow w.e. 2563 Laufilassniiise
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AIRZLN G

6. NARBUFNITAN NN WNAEINUAINAREY 7 18715 NOURN nadin 4 sUaAuaznasiln 8 sUawt
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D22

WEDTI NIﬂ‘i\‘l NI

U

a '
MANRTONE
a 6 v 1 d' 1 :1' . .
Aezvidayanialafe(Mean) uaz §1uld891UUNNIAT3 U (Standard deviation) UB4NIINARDL
FNITDNINNINILFTIUIU 7 S18AT ABUNNTAN RAINIITNARBIFUAIRN 4 LAz RAINIINARBIFUAKRN 8 TeaTzh
ANULANANIAIBNITIATIEAANNLYTUTIRN9LABILLLIATY (One-Way Repeated Measure ANOVA) WaEN13
wWisuiisudnadvuaIngudladtaduigg allSousunanowdnradidn 4 sUaRLaznadln 8 gUaR

funaszaulERIAYNIEDaN .05

WNAN13798
A = < A o @ A A A @ oy @ A
aawh 1 nsdnmatsbomaiandudgiangiwands dongiadowinny 68.13 £ 3.24 § dmsiniade
Wi 63.80 £ 5.23 Alanw LLa:ﬁmuqawhﬁ'u 160.95 + 5.17 LTUMNAT
l:l = a o Qs o t;/ a 6
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@391 1 Slenzifiouifisuaiafouasdwdenuwine g ulay s R U IUNIEITIND LT M INATE Y
FUTINAWININMEBIFIagYBINIFIATRIATNAN DY auin naINIHNFAWN 4 wazmenaidanii 8
(n =40)

RITE fiawiin ol 4 fa¥il 8
— — — F p-value
x * 8D x * 8D x * 8D
TONANUFIUNWFIIINGT
1. dhmein (Alansi) 63.80+523 6230+ 515 6090+ 3.90 3561  0.03*

2. aufuianme (Alansudaansnauas) 24.63 + 2.71 24.05 + 2.42 2350 +277 1817 0.16
3. MYIAsaULa/in 33.05+2.18  3263+240  31.80+294 2529  0.08
4. BAMITLAUVBIAIRVUSAN (AT

. 78.15+3.40 7778+ 3.89  7578+389 5213  0.00*
wIN)
5. anuanlafiadaladn (uu.Usan) 12433+ 855 123.45+801  126.08:7.64  0.966 0.38

6. ANuawlafia lanasladn (uN.Usen) 7680 £6.26 7548+ 497 7400+ 536  2.539 0.08

*p-value< 0.05
PMNATHN 1 WU RSN wazeaMITiauzadrinlavaewn deuin KainIHNFUANAN 4 warnanad
mM3lnganii 8 uanedsadneinaimagnisadanszau .05 ludrusasasiinianmes Myiasauton ANuaklaie

a

Flaan wazanuanlanialanaaladn fAawn1IRN KAIRNFUMIRA 4 waznioradinIinalanin 8 lunanednanig

33)

a

2

2.2 NAMIUTHUABUANVLANG1IRaWAN RAIHNFUANRN 4 LazNURAIFUANKN 8 WU NMINasaue

WUBWLFABN NMINARALTILANDI LU UBLAZL ALY WazNMINAFaUIDa N BLA oM UWAd Nauin MaraIn1Iin

aad

4 §UaH uazMeRaINIRANFUAAN 8 uandsaealnaimaunadanizal .05 (AIuaadlunansen 2)
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@137 2 Wisifisudnadouazindsauuanasgu sasmmesauauTsnMwnImMeludgianguas

ENFUAIWANDI fiandn naINMINaaadslandin 4 uaznunadsilanin 8

Ay nawin Fan7 4 flan¥a 8 F
- - - p-value
x + SD X + SD x + SD
NMINATDUFNTIONINNIINE
1. @ﬂﬁummﬁ”’]g 30 EJ‘W]ﬁ /ﬂ%\“l 8.95 + 2.52 945 + 2.62 10.00 £1.92 1.957 0.14
2. JDUVWWLABA /ﬂ*;}:‘l 11.78 £ 1.79 12.35+1.70 14.00 + 2.29 14.122 0.00*
3. s uurwLaz A/
g -0.38 £ 0.16 -0.41 +0.19 -0.56 + 0.20 10.621 0.00*
e
4. \Banuanuazdasnuna/in 2.8 +0.85 3.025 + 0.95 3.5+ 0.85 6541  0.00*
5. anawana luasnay/
- qd 3.95 + 1.26 4.00 £1.13 432 £ 1.16 1.178 0.31
AWN
6. ANNRUI a9l ulaEInEs 32.933.37 31.703.11 31.552.18 2.649 0.75
7. Laufll’ll,ﬁ’l 2 W /ﬂ% 81.75 £ 17.09 83.15 + 17.35 85.65 + 14.79 0.577 0.56

*p-value< 0.05
A a a ' o o &a o o & a '
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A15191 3 FHAILATIERNNTUTOU UMWY TUTIUNA LI TRATATNUT UL A LAMNLANGY 28INITNARDL

sussnmwnmaludgiangrasanmadaisdasinangs noudn nain1Inasasdilania 4 uaznenaidewn 8

Awl3/3z820aN x + SD nawin FUonwn 4 Flonwin 8

Hwnn (Alaniw)

Aauin 63.80 + 5.23 - - -

FUaWil 4 62.30 + 5.15 ; 0.35 -

FUaWil 8 60.90 + 3.90 ; - 0.02*
samstduuasialermein (@33

Aauin 78.15 + 3.40 - - -

Fan¥ 4 77.78 £ 3.89 - 0.77* -

Flan¥n 8 75.78 + 3.89 - - 0.00*
JOUIURL BN /AT

fawin 11.78 + 1.79 - - -
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D fuupsLasaor/in
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FUaWil 8 -0.56 + 0.20 ; ; 0.00*
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*p-value< 0.05
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132010k 30 — 45 w111 (Inphaeng, 2000) a:ﬂhU‘Lﬁmsl,mmmzymimmﬂuiwammﬁm‘fu fimssanoalvadnasla
ufisuuaznduiioanndn ﬁﬁlﬁiﬁamﬂmmsna%ﬁdWé’diﬁauqaﬁuwﬁamuﬁlﬂﬂ LLazgﬂLmumsaanﬁﬁé’dﬂmﬁ
fimaedenlmsnundaiiiodluszoziawune wn mﬁ%é&ﬁmuﬂa:qnﬁ Sadumavamnslwuindanile
LLazﬂ'aauwaWﬁnﬁszuqsmwﬁaumﬂmﬁzmwaam‘i"aﬁﬂﬁqmﬂgﬁmaaiwmua@aa (Whitney, et al, 1995;
Sukwatjanee, 2012) Snvissssenadasansiduaasialennzwnddu nsnasewvasnRUAandazuwwANTW
mMInaRaUINE Bz Mo SasunwRnds mmageuldanuniazad s Sasunm AN nonas
mMIAnAUaHA 8 uandrannnauntImasasainsfituidynisianzau .05 mansnaiunglédn Hadn e
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Abstract

This research aims to study causal relationship of influential factors on sexual behaviors relationship
among late adolescent students in Nakhon-Nayok province. Participants were late adolescent students who are
studying in upper secondary school, Nakhon-Nayok Province under the office of Secondary Educational Service
Area of Prachinburi-Nakhon-Nayok. Participants were selected using Cluster sampling (n = 281). Instruments
were questionnaire reliability between .80 - .97. Data were analyzed by using frequency, percentile, mean,
standard deviation, spearman correlation statistics and path analysis. The finding modeling analysis revealed that
safe sexual behavior among late adolescent is in concordance with empirical research at a good level (X? /df =
1.890, GFI = .95, AGFI = .92, CFIl = .97, TLI = .95, RMR = .04, RMSEA = .05). Knowledge and understanding on
sexual behaviors, decision-making for sexual behaviors, and the perceived self-efficacy in sexual behaviors were
directly influenced sexual behaviors. Indirect effects were the access to information on sexual behaviors,
communication on sexual behaviors, self-management, and media literacy. All variables could predict sexual

behaviors among late adolescent at 29.8% level (R? = .298, p < .001).

Keywords: a causal model, sexual behaviors, sexual health literacy, late adolescent students
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