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ABSTRACT 

The aim of this study was to investigate the effects of exercise training with 

interactive video games on psychomotor and physiological responses in the elderly and to compare 

the physiological effects in older people with high blood pressure in the control group (CG) and 

training group with interactive video games. Thirty elderly females with an average age of 68.4 ± 

6.3 years participated in this study. They were divided into two groups: training (TG) and control 

(CG) groups. The TG were trained by interactive video games (30 min, 3 days per week for 8 

weeks) and the CG was provided with normal activity for 8 weeks. The variables in this research 

were ankle brachial pressure index (ABPI), resting heart rate, tapping speed testing, percentage of 

fat (%FAT), hip circumference ,waist circumference, hand grip strength, six minute walk test 

(6MWT) were all measured 3 times, at the baseline, 4th and 8th weeks, respectively. One-way 

repeated ANOVA and paired t-test were used to analyze the data. Significant differences were 

considered at the level of p < 0.05. The results showed that there were no significant changes in the 

hip circumference, waist circumference, grip strength, ABPI, heart rate at rest and finger tapping 

test of the right, left index fingers and right, left big toe. The results showed a significant decrease 

in body weight, percentage of fat and BMI. Six minute walk test (6MWT) increased in the TG and 

after training with interactive video game for 8 weeks.  ABPI, muscle strength, systolic, diastolic 

blood pressure did not change after training for 8 weeks. In conclusion, the six minute walk test 

(6MWT) increased in the TG. Whereas, these were no differences in body composition and 

tapping speed testing. Furthermore, interactive video game exercise training did not significantly 

affect with their quality of life. However, interactive video game may improve the cardiovascular 

fitness in elderly.  
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CHAPTER I 

INTRODUCTION 

 

 

According to National Statistical Office (NSO) of Thailand, the number 

and proportion of the elderly population has been increasing. In 1994, the number of 

elderly people aged over 60 years old and above were 6.8 percent of the total 

population and increased to 9.4 percent and  10.7  percent in 1994 and 2003, 

respectively(1). In Thai population, the change of aging structure is rapidly leading the 

country toward ageing society. As a person gets older, many systems of body, such as 

musculoskeletal, neurological and cardiopulmonary systems change. These factors are 

the main causes that make the elderly having considerable risk of health problems and 

often limit their capacity to fulfill functional activities of daily living. These may force 

the elderly to have independent lifestyle and decreased quality of life (2). From aging 

process, several studies showed that the elderly has declined in both sensory and motor 

process e.g. structure of the body including posture, percentage of body surface hair, 

nails, weight and fat layer and physiological changes such as the circulatory system, 

respiratory system, kidneys, endocrine system, transmission of the nervous system and 

the nervous of light to eye and the sound and other senses.(3), In addition to 

hypertension, diabetes, hyperlipidemia, obesity, and physical inactivity, are highly 

prevalent  and the duration of exposure may be quite long (4). 

Hypertension is a major public health problem (National Institute for 

Clinical Excellence (NICE) 2004; World Health Organisation, 2002; World Health 

Organization and International Society of Hypertension Writing Group, 2003) and a 

major risk factor for cerebrovascular and ischaemic heart diseases (5). Physical 

activity that promotes health and prevents diseases is recommended to all adult age 50 

years up.  Exercise in elderly people can improve maximal and submaximal aerobic 

capacities, augment cardiac output and reduce resting heart rate and blood pressure. 

(6). The American College of Sports Medicine (ACSM) recommends that elderly 
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people should accumulate 30 minutes or more of moderate-intensity physical activity 

for 5 days/week and vigorous-intensity physical activity for 3 days/week(7). 

Interactive video games are the one kind. I exercise for helping people of 

all ages to improve lifestyle and health habits and reduce the risk of chronic diseases. 

Recent research showed that exergames have significant benefits for older adults by 

providing cognitive stimulation and a source of social interaction, exercise, and fun 

(Science Daily, 2012.)(8).The research on exergames has confirmed their significant 

contribution in increasing the participation of individuals in exercise programs (Chin 

et al., 2008; Patsi et al., 2011) (9). It was found that energy expenditures during 

playing interactive video game were sufficient for the daily amount of exercise 

according to the guidelines from American College of Sports Medicine (ACSM) and 

the American Heart Association (AHA)(10). The oxygen consumption and heart rate 

after playing interactive video game Wii sports boxing increased significantly in 

comparison with those of the treadmill walking (11). 

Lamoth et al. (2012) reported that the combination of active video gaming 

and exercise (exergaming) is suggested to improve elderly people’s balance, thereby 

decreasing fall risk. Exergaming has been shown to increase motivation during 

exercise therapy (12). Novel uses of interactive video games for rehabilitation therapy 

are emerging, following promising research regarding their use to improve physical 

fitness in healthy populations. Moreover, Kho et al (2012) reported that the video 

game activities provide important motor learning opportunities and training for 

cardiovascular, musculoskeletal, and balance systems (13). 

According to Papastergiou (2009) the exergames are appealing to young 

people and effective in helping them improve their fitness levels and develop 

motivation for physical exercise. The exergames are a popular alternative to the 

involvement of people with physical activities (14).  

Many research studies have focused on the physiological response of a 

video game or interactive play in children and adolescents, but a few studies in elderly. 

This study was to investigate the effects of long term exercise training using the 

interactive video games on physiological responses such as ankle brachial pressure 

index, and percentage of fat in the elderly with hypertension. 
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Purpose of the study 

1. To investigate the effects of long term exercise training using the 

interactive video games on cardiovascular and psychomotor responses such as ankle 

brachial pressure index (ABPI), and percentage of fat in the elderly with hypertension. 

2. To compare cardiovascular and psychomotor responses in hypertension 

in elderly people between control and exercise training groups by using the interactive 

video games. 

 

 

Research hypothesis 

Long term exercise training by using the interactive video games can 

improve psychomotor and cardiovascular functions in elderly. 

 

 

Advantages of the study 

The results of this study will possibly provide an alternative exercise mode 

to promote healthy elderly in psychomotor and cardiovascular systems. 
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CHAPTER II 

   LITERATURE REVIEW 

 

 

2.1 CARDIOVASCULAR SYTEM CHANGE IN THE ELDERLY  

As people become older, the risk of having various diseases such as 

cardiovascular disease, respiratory disease, stroke, hypertension, type 2 diabetes, 

osteoporosis will increase, and functions of their bodies decline (3). Prasansuk et al. 

(2004) found that almost half of the men and women over the age of 65 had balance 

disturbances, hypertension (32.4%), diabetes (13.8%), rheumatoid arthritis (8.1%) and 

heart diseases (4.4%) (15). For over 100 years, clinicians have used upper arm BP to 

define hypertension, assess associated risk and guide therapy. The two BP values 

recorded during each measurement represent the maximal pressure of the blood with 

in the brachial artery during cardiac contraction (systolic blood pressure; SBP) and the 

minimal pressure during relaxation (diastolic blood pressure; DBP). These give an 

estimate of the BP occurring within other blood vessels in the body. (16) The elderly 

have a peak of cardiac output at a lower intensity of work less than does that in adults 

(Brandfonbrener, Landowne, &Shock, 1955; Shephard, 1978a). The elderly have more 

rigid arteries which it resists the volume of blood when the heart pumps. This 

resistance is even greater if the person has atherosclerosis, the buildup of plaque on the 

artery wells. In turn, this resistance raises resting pulse pressure (the difference 

between systolic and diastolic blood pressure) and systolic blood pressure. The blood 

pressure increases during exercise depends on the health of the cardiac muscle fiber 

and their ability to tolerate an increased workload. A lifestyle including regular 

physical activity is associated with lower systolic blood pressure (Reaven, Barrett-

Connor, &Edelstein, 1991)(17) A high BP level is a chronic risk factor for ischemic 

organ damage, and a low BP level is an acute risk factor for syncope or an ischemic 

episode, which may lead to the loss of postural stability. (15) Hypertension is one of 

the major potentially modifiable risk factors for cardiovascular disease and death. 

Most of this risk results from structural damage to the heart (which is required the 
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heart to work harder) and also the large and small blood vessels, and the organs they 

supply. (16) Approximately 29% of the Australian population have hypertension. (16) 

Furthermore in patients with hypertension reported dizziness and vertigo more 

frequently (41.5%) than people with normal BP (21.3%). (15) Hypertension is a 

leading contributor to premature death and disability from cardiovascular disease. 

Lifestyle modification that includes regular physical activity is often recommend to 

the patients with hypertension as one of the first line treatments for reducing BP, as 

well as improving overall risk for cardiovascular events. It is recognised that allied 

health care professionals play an important role in helping patients to achieve BP 

control by influencing and reinforcing appropriate lifestyle behavior.(16) Primary 

prevention programmers, based on the reduction of modifiable risk factors such as 

cigarette smoking, hypercholesterolemia and hypertension in an entire general 

population, have proved expensive and only partially successful at reducing incidence 

of disease, suggesting that supplementary approaches are required to reduce the 

burden of disease further. Current secondary prevention strategies have proved 

effective in reducing the rate of further cardiovascular events in individuals with 

symptomatic cardiovascular disease, but the vast majority of cardiovascular events 

occur in the ‘healthy’ population, with only 20% occurring in subjects with pre-

existing clinical disease. The major public health challenge is therefore to prevent new 

cases of clinical disease from developing in the apparently healthy but ‘at risk’ 

population. One approach is the identification of people with markers of asymptomatic 

atherosclerosis, who may be at increased risk of developing symptomatic 

cardiovascular disease, followed by targeted preventive measures. (18) 

 

 

2.2 EXERCISES IN THE ELDERLY  

 

2.2.1 TRAINING WITH EXERCISE IN THE ELDERLY 

Gerontology and sports sciences suggest that regular physical activity and 

exercise can help to maintain and enhance functioning, health and psychological well-

being among elderly people. It has been documented that aerobic exercise training has 

a beneficial effect on the cardiovascular function (Paffenbarger et al.. 1986). aerobic 
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fitness (Dustman et al., 1984), muscle strength (Fiatarone et al., 1994), osteoporosis 

(Chow et al., 1987), blood pressure (Tipton, 1984). Obesity (Sidney et al., 1977) 

increases the social contacts (Sheperd, 1990) in older adult population. (20) Exercise 

also seems to lead to greater life-satisfaction (Kelly et al., 1987). It has also been 

postulated that exercise training may improve performance on tasks that involve 

cognitive processes, including short- and long-term memory, psychomotor capability, 

attention span and problem solving (Tomporowski and Ellis, 1986). It has been 

suggested that improvement in neuropsychological functions is correlated with the 

increase in aerobic fitness and maximal oxygen consumption following exercise 

(Dustman et al., 1984). These may be enhanced the feeling of mastery or the elevation 

in plasma opioid levels (De Coverly Veale, 1987). Aerobic or anaerobic exercises are 

stimulants which lead to physiological arousal of the brain and an increased 

sympathetic tone. (20) The benefits of activity and exercise across a broad spectrum of 

medical conditions are widely recognised for both the general population and, 

specifically, amongst the elderly. Recently, the association between physical fitness 

and outcome following major surgery has been harnessed in the use of 

cardiopulmonary-exercise-derived variables as a predicting risk. (21)  

Regular exercise has long been considered as a therapeutic modality. 

Furthermore, exercise training has been shown to reduce mortality in patients with 

heart failure. More recently, the American College and Sports Medicine (ACSM) and 

the American Heart Association (AHA) recommend that physical activity in older 

adults should incorporate moderate-intensity aerobic activity, muscle strengthening 

activity. Furthermore, there has been an increase in public awareness of the benefits of 

regular physical activity. A variety of reports have promoted the fact that regular 

physical activity reduces the chance of chronic disease, increases health-related quality 

of life (HRQL), with reduce anxiety and depression. (21) Aerobic exercise training 

caused a significant decrease in diurnal heart rate, reduce BP in hypertension patients. 

(19) A review of studies have indicated a strong relationship between physical activity 

and several diseases including cardiovascular, cerebrovascular, and hypertension. 

Epidemiological studies have shown a decreased incidence of mortality from heart 

disease in men who regular physical activity (22) Some studies have also reported 

significant reductions in morbidity and mortality from cardiovascular disease in 
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aerobically active versus sedentary individuals. Regular walking has been 

recommended to improve cardiovascular capacity. (22) 

 

2.2.2 TRAINING WITH INTERACTIVE VIDEO GAME 

Physical activity is valuable for health and the motoric development in 

young people. But in the case of late childhood and adolescence, it becomes less 

important compared to other leisure activities which do not contain any physical 

activity. Specifically, balance’s ability has a fundamental role in many athletic 

activities and skills in postural control affecting peoples’ successful performance 

(Erkmen, Taskin, Sanioglu, Kaplan, & Basturk, 2010; Hrysomallis, 2011). Results 

from prospective studies reinforce the perception that balance training can be a 

worthwhile supplement to the usual training of non-elite athletes to enhance certain 

motor skills (Hrysomallis, 2011). Traditional balance programs have included a 

variety of exercises to increase balance by performing single and double leg stance 

activities on different stable and unstable surfaces, performing simultaneously other 

distracting tasks. Although these activities have proven helpful in improving balance 

they can be considered by young people performing them, boring and not very 

stimulating. This lack of interest in the exercises can lead to limited engagement and 

lower performance. Hence, strategies are required to maintain the young people’s 

motivation in physical activity is video games, which are enjoying. Active video 

games or exergames are becoming increasingly popular among children and 

adolescents (Coveart, 2008; Papastergiou, 2009). It is a new innovative technologies 

that provide an interactive with the screen game play by using gestures and 

movements of the upper or lower extremities in a real time. (14) While Lomoth et.al. 

(2012) reported that active video gaming or exergame could improve elderly people’s 

balance, thereby decreasing fall risk.(12) 

Saposnik G. et al 2010 have studied about effectiveness of virtual reality 

by using Wii game technology in stroke patients for rehabilitation. They compared in 

feasibility, safety and efficacy of Nintendo Wii system with recreational therapy. The 

result showed that in training group with Nintendo Wii was significant improvement 

in  motor function  (Wolf motor function test) and virtual reality gaming are safe, 

feasible and potentially effective options to assisted rehabilitation therapy. (23) 
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According to Tony and Andrew, 2010 investigated about feasibility and benefit of 

using Nintendo Wii fit for balance rehabilitation in the older adult. A patient has 

trained by Wii fit game system (Ski Slalom, Table tilt and Deep breathing). Berg 

balance score, Activities specific balance confidence scale, Timed up and go and Gait 

speed were measured pre and post exercise. They were suggested that patient have 

improvement in all of the selected outcomes measure went and Bisson et al have 

studied about postural biofeedback training in older adults. They found that postural 

biofeedback training could improve balance by decreasing sway during standing 

posture. (24) 

 

 

2.3 PHYSIOLOGICAL MEASUREMENT  

 

2.3.1 THE ANKLE-BRACHIAL PRESSURE INDEX (ABPI) 

To assess the cardiovascular diseases, there are many techniques which 

such as angiography, intimal thickness and endothelial function measurements are 

expensive, operator-dependent and not suited for large scale population studies. 

However, in the past decade, measurement of the ankle–brachial index (ABPI) using a 

simple ultrasound technique have been increasingly used. Initially developed as an 

indicator for peripheral vascular disease, it is becomingly used as an indicator of 

generalized atherosclerosis , being regarded as a risk predictor for future 

cardiovascular events, as a research tool to study the genetic and environmental factors 

for cardiovascular disease, and as a predictor for lower extremity functioning. 

Furthermore, the ABPI has the advantage that it is easy to incorporate in large scale 

epidemiological studies where field workers can be easily trained to take the 

measurement at low cost. (25) The principle of ABPI determination is to obtain a 

systolic blood pressure reading at the brachial artery of the right and left arms and at 

the right and left ankles. At the ankles, either or both the dorsalis pedis and tibialis 

posterior artery are used. The perforating peroneal artery is sometimes used when a 

signal is not detected from the dorsalis pedis artery.Current practice advocates that the 

systolic ankle reading is divided by the brachial reading to give the ABPI. There are 

problems with this formula because the ABPI can be obtained using different 
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methods/equations as well as different cut-off values indicating the presence of 

peripheral artery disease (PAD) (26). Systolic blood pressure was measured on the 

right brachial artery and in both posterior tibial arteries. The ABPI was calculated for 

each legs and was defined as posterior tibial systolic blood pressure divided by 

brachial systolic blood pressure. The normal valve of ABPI were defined: low 

(ABPI<0.90), normal (0.90 ≤ABPI ≤ 1.40), and high (ABPI > 1.40) (7). Hypertension 

was defined as systolic blood pressure ≥140 mm Hg or diastolic blood pressure ≥ 90 

mm Hg or self-reported use of hypertension medications. (27) A high ABPI (greater 

than 1.30) is also associated with increased cardiovascular (CV) risk. (28) 

Many researches claimed that ABPI can be used as a predictor of mortality 

with peripheral arterial disease. McKenna et.al (1991) studied the relationship between 

the ankle brachial index and mortality in 744 patients between 1977 and 1985. Death 

certificates were obtained on all patients through 1987. The median follow-up of the 

patients was 3.28 years. A total of 482 patients with ankle brachial index <0.85 were 

classified with peripheral arterial disease and 262 patients with ankle brachial index 

0.85 to 1.50 were classified without peripheral arterial disease. The average age of 

peripheral arterial disease patients was 68 ± 10 years versus 63 ± 14 years for patients 

without peripheral arterial disease, and 46% of each group were men. Ten year 

cumulative survival probabilities were 33% of the patients with ankle brachial index 

<0.40, 51% of the patients with ankle brachial index 0.40 to <0.85, and 77% of the 

patients with ankle brachial index 0.85 to 1.50. Peripheral arterial disease patients 

were categorized according to their ankle brachial index into severe disease (ankle 

brachial index <0.30), moderate disease (ankle brachial index 0.30 to 0.49) or mild 

disease (ankle brachial index 0.50 to < 0.92). Mortality from cardiovascular disease 

was highest among patients with ankle brachial index <0.40 and lowest among 

patients with ankle brachial index 0.85 to 1.50. The ankle brachial index 0.40 to 0.85 

was associated with a 2.02- fold increased risk of mortality compared with patients 

with ankle brachial index 0.85. Greater severity of peripheral arterial disease was 

associated with higher total mortality. Patients with peripheral arterial disease with an 

ankle brachial index <0.30 had highest total mortality (29). Gornik and co-worker 

(2005) stated that normally, the blood pressure in the ankles was the same or slightly 

higher than the blood pressure in the legs. Common risk factors of peripheral arterial 
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disease (PAD) were smoking, diabetes, high blood pressure, high cholesterol and 

advanced age (greater than70 years). Virtanen and co-worker (1982), who 

demonstrated that the central action of clonidine inhibits peripheral release of 

norepinephrine, but was insufficient to attenuate cardiac stimulation by physical 

exercis. The fact that propranolol caused higher plasma norepinephrine concentrations 

than metoprolol during exercise may explain the difference in blood pressure 

responses during exercise in hypertensive patients. Long et.al. (2003) studied the 

correlation between ABPI and HRQL. In correlating SF-36 scores with ABPIs, the 

greatest correlation coefficient was found for Physical Component Score (r= 0.25). 

(30) These data indicate that clinicians can use the ankle brachial index to predict 

mortality risk among patients with peripheral arterial disease. (29) 

 

2.3.2 THE FINGER TAPPING TEST 

The finger tapping test (FFT) was originally called finger oscillation test 

(FOT). Finger tapping, one of Halstead’s original tests, measure motor speed and 

motor control. Using a specially adapted tapper (Denominator), the subject is 

instructed to tap a key as fast as possible using his index finger or bigtoe. The tappings 

require rapid information processing, also reveal something of the status of the central 

nervous system. Neuropsychologically, the finger tapping test is useful left bigtoe. The 

subject was instructed to use his sole as the fulcum and fix it when tap the key. The 

maximum tapping performance score was computed separately for each organ and was 

the mean of three consecutive 10-second trials within a range of three taps. (31) 

 

2.3.3 THE SIX-MINUTE WALK TEST 

Panrampai et.al reported the average 6MWD was 434±75 m. The age (r=-

0.390, p< 0.01), BMI (r=-0.215, p< 0.01), height (r=0.196, p< 0.05), functional reach 

test (r=0.630, p<0.01), hand grip strength(r=0.447,p<0.01), FVC (r=0.429,p< 

0.01),FEV1(r=0.417, p< 0.01) and SF-36 physical functioning part(r=0.319, p< 0.01) 

were significantly correlated with 6MWD. Stepwise multiple regression analysis 

showed that functional reach distance, SF-36 physical functioning score and FEV1 

were the independent predictors of 6MWD (p<0.05), explaining 54 % of the variance 

(2). McDermott studied leg functioning in peripheral arterial disease, the PAD patients 
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with intermittent claudication, distance achieved on the 6-minute walk is significantly 

correlated with physical activity levels, ABI level, and performance on a treadmill 

graded exercise test. In 64 intermittent claudication patients who performed the 6-

minute walk twice during 1 week, the coefficient of variation for the two tests was 

10.4%, indicating a very reliable test.(32) It is probable that the relationship between 

health status and 6MWT-distance reflects the influence of the status of the 

cardiovascular system on the general fitness. Studies of exercise physiology have 

revealed a direct relationship between muscle strength and physical exercise. 

Decreased physical activity (i.e., inactivity) usually leads to altered muscle 

metabolism, decreases in muscle mass and lower physical capacity.(33) 
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CHAPTER III 

MATERIALS AND METHODS 

 

 

3.1 Participants   

Thirty elderly people with age range 60-75 years old from Baan-salawan 

Hospital participated in this study. All participants were screened and excluded using a 

specific-modified questionnaire. Prior to participate in this study, the purpose, 

experimental of the study, possible of risk, discomforts associated with the 

experimental were clearly explained. The anthropomorphic variables such as age, 

weight, height and BMI were measured. Subjects were divided into two groups as 

follows;   

Group 1:  No exercise (Control group; CG, n = 15) 

Group 2:  Training using interactive video game (TG; n = 15) 

  

Their medical histories were recorded before testing. Inclusion and 

exclusion criteria were as follow; 

 

3.1.1 Inclusion criteria 

-Females with aged range 60-75 years old 

-Blood pressure was not greater than 140/80 mm Hg, after taken high 

blood pressure medicine 

-Signed consent form 

-No history of injuries of joint, muscle, and bone within 3 months 

 

3.1.2 Exclusion criteria 

-Smoking 

-Alcohol beverage or caffeine within 24 hours prior to the study 

-Having infection or fever 
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3.1.3 Criteria to terminate the tests 

-The study is complete 

-The participants in exercises training groups exercised less than 2 times 

per week during training 

-The participants voluntarily aimed to stop 

-Occurrence any signs and symptoms of physical or mental deteriorations 

-Unable to follow the procedure 

 

 

3.2 Design of the study  

This study was to investigate the effects of long-term exercise training 

using interactive video games on the physiological responses in the elderly who suffer 

from hypertension.  

 

 

3.3 Instrumentation 

 

3.3.1 Subject characteristics 

-Physical activity questionnaires. (Mahidol, Thailand) 

 -Digital body composition monitoring (Omron, Japan) 

 

 

Figure 3.1 Digital body composition monitoring (Omron, Japan) 
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3.3.2 Instruments for measuring cardiovascular response 

-Telemetry heart rate monitor (Polar, Kempele, Finland) 

 

 

Figure 3.2 Telemetry heart rate monitoring (Polar, Kempele, Finland) 

 

-Sphygmomanometer (AIL, KII, Japan) and Stethoscope (Hico 

medical Co., Ltd, Japan) 

 

 

Figure 3.3 Sphygmomanometer (AIL, KII, Japan) and Stethoscope                                

(Hico medical Co., Ltd, Japan) 
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 -Grip dynamometer (Takei A5401 Digital Hand Grip 

Dynamometer, Japan) 

 

 

Figure 3.4 Grip dynamometer (TKK, Japan) 

 

3.3.3 Instruments for measuring psychomotor response 

-Denominator Tapping speed Testing (Lafayette, USA) 

 

 

Figure 3.5 Denominator tapping speed testing 
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3.3.3.2 Stop watch (Citizen watch Co., Japan) 

 

                      

Figure 3.6 Stop watch (Citizen. Co., Japan) 

 

3.3.4 Interactive video game 

3.3.4.1 Nintendo Wii console game and television screen. 

 Interactive video game in this study is Nintendo Wii console 

game together with Wii balance board (Nintendo, Japan). 

 

 

Figure 3.7 Nintendo Wii console game, Wii balance board and  

Wii Fit CD game (Nintendo, Japan) 

 

 

3.4 Parameter of interest 

 

3.4.1 Vital signs 

3.4.1.1 Heart rate (beats/min) was measured the experiment by 

using a telemetry heart rate monitor (Polar, Kempele, Finland) 



Fac. of Grad. Studies, Mahidol Univ.                                                               M.Sc. (Sports Science) / 17 

3.4.1.2 Sphygmomanometer (CK-101 Mercurial, 

Sphygmonometer, Germany,Spirit) and Stethoscope Grandeur (Spiri) was measured 

the experiment by blood pressure. 

 

3.4.2 General characteristics 

3.4.2.1 Weight (kg) was measured by using digital scale 

(Omron body composition monitor: hbf-362) Weight measurement players, subjects 

stand on equipment. Record is kilogram 

3.4.2.2 Height (cm) was measured by height scale (Nagata S/N 

CH 2882, Taiwan)  

3.4.2.3 Body mass index (BMI). The body mass index (BMI) 

was calculated from weight and height. The formula was as followed: 

BMI = weight (kg) / height (m2) 

3.4.2.4 Percentage of fat. The body fat was measured by 

Omron body composition monitor (hbf-362). The subjects stand and base feet on the 

machine, then it will display the distribution of substances of body fat. 

3.4.2.5 Muscle strength: Grip dynamometer (kg) by digital 

Hand Grip Dynamometer (Takei A5401, Japan). Used to monitor the development of 

grip strength by recording the maximum reading (kg) three times by using the 

dominant hand, and chooses the best one. 

 

3.4.3 Ankle brachial pressure index (ABPI) 

The ankle brachial index test (ABPI) before horizontal rest for 5-10 

minutes. Starting the test, resting heart rate, blood pressure and the ratio of the blood 

pressure in the lower legs to the blood pressure in the arms were measured. Blood 

pressure of the left arm, right arm, left leg, and right leg were measured and recorded 

for 3 times each. Compared to the arm, lower blood pressure in the leg is an indication 

of blocked arteries (peripheral vascular disease). The ABPI is calculated by dividing 

the systolic blood pressure at the ankle by the systolic blood pressures in the arm. 

The criterion used to assess APBI is the ratio of the highest ankle to 

brachial artery pressure. An ABPI between 0.9 - 1.2 considered normal (free from 

significant peripheral vascular disease: PAD), while a lesser than 0.9 indicates arterial 



Kewalee Wiriyaweerawat                                                                                 Materials and Methods / 18 

disease. An ABPI value greater than 1.3 is also considered abnormal, and suggests that 

there has a calcification of the walls in the arteries and incompressible vessels, 

reflecting severe peripheral vascular disease. There are no other significant conditions 

affecting the arteries of the leg. The following ABPI ratios can be used to predict the 

severity of PAD as well as a assess ment the various types of leg ulcers 

 

 

               Figure 3.8 Ankle brachial pressure index interpretations 

(www.journals.elsevierhealth.com) 

 

 

3.4.4 Psychomotor 

3.4.4.1 Tapping speed Testing 

The tapping speed testing was using a dominator (The 

Denominator Company Inc. Woody bury, (CT).The subjects are instructed to tap the 

denominator as fast as possible for 10 seconds. Three repetitions are determined for 

the right index finger (RI), left index finger (LI), right big toe (RBT), and left big toe 

(LBT). The tapping speed test recorded maximum tapping speed and the average of 

three sessions of tapping for 10 seconds. 
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Speed of finger tapping correlated with performance. It does 

not have the quality of life that it is an indicator of the performance of activities of 

daily life, even if it is not strong one. This finding suggests that the speed of hand 

ipsilateral stroke is a useful measure of recovery, although other factors such as the 

level of functional independence is important. 

 

                           

     Figure 3.9 Denominator tapping speed testing  

 

3.4.5 Six minute-walk test (6MWT) 

The six-minute walk test is used as a tool to evaluate the functional 

exercise level of patients with moderate to severe heart or lung disease. In our study, it 

is used as baseline indicators of exercise tolerance. 

The six-minute walk test last of many subject and it takes a long time. 

Subject performs stretching and warm up for 5-10 minutes. 

The walk is done on a flat surface with a staff member measuring the 

distance walked. The subject walked at his own pace as far as he can in a six-minute 

period. The distance walk and any symptoms or pain were recorded. The blood 

pressure, pulse rate and oxygen saturaion were be measured before and after the walk. 
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Figure 3.10 Six-minute walk test (Rikli & Jones, 2001) 

 

3.4.6 Quality of life assessment  

The WHOQOL-BREF-THAI is the Thai version of a brief form 

(WHOQOL-BREF) of a generic and transcultural QOL assessment instrument 

developed by WHOQOL-100.It is a 26-item scale with 5 point Likert responses, 

having four subscales measuring physical health, psychological well-being, social 

relationships and satisfaction with the environment. The four subscale scores are 

calculated by summing up the scores of the corresponding items in each subscale. The 

overall score is the summation of all subscale scores and two global item scores. The 

scores then are classified into three QOL groups by the criteria according to 

Mahatnirunkul (Table 1) 

 

Table 3.1 Subscale and overall QOL scoring criteria of WHOQOL-BREF-THAI 

Subscale Items Bad Average Good 

Physical health 7 7-16 17-26 27-35 

Psychological well-being 6 6-14 15-22 23-30 

Social relationship 3 3-7 8-11 12-15 

Satisfaction with the environmenta 8 8-18 19-29 30-40 

Overall 26* 26-60 61-95 96-130 

*Another 2 global subscales for overall QOL and general health condition are 

included in overall scores 
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3.5 Exercise training program 

 Subjects in the exercise training group had will trained using the 

interactive video game for 30 minutes, 3 days/week for 8 weeks and divided the 

intensity of training into 2 phases as the followings : 

 1. Phase 1 (0th – 4th wk.): the intensity of exercise training was set as 55% 

maximum heart rate.  

 2. Phase 2 (5th – 8th wk.): the intensity of exercise training was set as 65% 

maximum heart rate. 

 Prior to participation, each subject was clearly explained about the 

purposes, the experimental process, the benefit and possible risks in this study. 

Physical activity questionnaire was used to assess a physical examination and exercise 

activity. This information was recorded and kept confidentially. Warm up and training 

durations were 10 minutes and 20 minutes, respectively. 

Example of interactive video game as follow; 

1. “Free Step” and “Basic Step” were used to warm up and training. 

Subject steps up-down between a balance board and the floor. A rhythm of the steps 

was followed the simulator from the game which was displayed on monitor.  

 

 

A) Free Step and Basic Step (Nintendo, Japan) 

 

2. “Bird fly” game, participants stand on the balance board and control the 

direction by shifting the body weight to left, right, forward or backward. During 

controlling the direction, they always move their arms up and down like a flying bird.  
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B) Bird fly (Nintendo, Japan) 

 

3. “Hula hoop” game, participants stand on the balance board and move 

their body like the hoop around the stomach and control direction by shifting the body 

weight to left or right to receive more hoop.  

 

 

C) Hula hoop (Nintendo, Japan) 

 

4. “Penguin Slide” subjects were shifted body weight left and right to tilt 

the iceberg in either direction and eat a fish by the blue ones are 1 point, the green are 

2 point and the rare red ones are 10 point. A penguin will then slide downhill 

whichever way it's tilting. But be careful that he doesn't slide off the side, otherwise 

subject need to wait several seconds for him to hop back on. 
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D) Penguin Slide (Nintendo, Japan) 

 

5. “Free runner” game, participants training and run on the balance board. 

 

 

E) Free runner (Nintendo, Japan) 

 

 

3.6 Statistical Analysis 

 Independent t-test was used to analyze the differences between the two 

groups. One-way ANOVA with repeated were used to analyze the repeated factors of 

physiological responses at the first week (0 wk.), 4th week and 8th week, respectively. 

Level of significance will set at p < 0.05. All analyses were performed using the 

statistical software package SPSS 22 for windows. 
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3.7 Experimental Protocol 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   Subject (60-75 years old) 

Set interactive video games 

training 8 weeks

Control group 

(n=15) 

Exercise training group 

(n=15) 

Physical performance testing 

- Ankle brachial pressure index (ABPI) 
- Weight 
- Height 
- Body mass index (BMI) 
- Percentage of fat 
- Six minute walk test (6MWT) 
- Tapping speed Testing 
- Hand Grip 

Data analysis 

Discussion and conclusion 
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CHAPTER IV 

RESULTS 

 

 

4.1 Physical characteristics 

Thirty people were recruited to participate in this study with age between 

64-79 years. They were divided into two groups. One was control group. (CG, n = 15) 

and the other was training group (TG, n = 15). Descriptive characteristics of subjects 

were presented in Table 4.1 as mean and standard deviation (SD). There were no 

significant differences between two groups.  

 

Table 4.1 Physical characteristics of the subjects. Data were mean ± SD 

 

Physical characteristics C group (n=15) T group (n=15) p-

value Mean SD mean SD 

Age (year) 68.40 5.33 69.60 5.06 0.585 

Height (cm) 151.0 5.0 150.0 4.0 0.346 

Weight (kg) 58.83 6.48 55.65 8.73 0.343 

BMI  (kg/m²) 25.68 3.09 24.61 3.34 0.429 

Percentage of fat (%) 37.35 2.08 34.12 5.76 0.061 

Resting HR (bpm) 70.53 11.51 68.2 8.9 0.358 

Resting systolic blood pressure 

(mmHg) 

119.56 15.11 123.73 12.98 0.415 

Resting diastolic blood pressure 

(mmHg) 

66.26 7.23 69.13 5.9 0.651 

Hip circumference (cm) 87.30 5.90 84.93 7.00 0.427 

Waist circumference (cm) 98.50 7.27 95.40 6.44 0.263 
 

CG: Control group, TG: Training group - No Significant difference between groups. 
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4.2 Body composition 

 

4.2.1 Body weight 

The body weight of TG and CG were significant difference at the 4th week, 

and 8th week when compared with baseline. Body weight of TG was 55.65±2.33 kg, 

55.10±2.33 kg, and 54.55±2.33 kg at baseline, 4th week, and 8th week, respectively. 

While those in CG were 58.83±1.73 kg, 59.19±1.73 kg, and 59.47±1.74 kg at baseline, 

4th week, and 8th week, respectively. Body weight of TG was significant lower than 

CG at the 4th and 8th week, respectively as shown in Figure 4.1. 
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Figure 4.1 Body weight between CG and TG at baseline, 4th, 8th weeks, 

respectively.  Data were mean ± SEM. 

a = p < 0.05 compared within group at baseline 
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4.2.2 Hip circumference 

Hip circumference of TG lower than CG at the 4th week and 8th week, 

respectively but it was not significant difference within group and between groups. 

Hip circumference of TG was 84.93±1.87cm, 84.57±1.89cm, and 80.23±1.91cm at 

baseline, 4th week, and 8th week, respectively. While that in CG was 87.30±1.57cm, 

87.73±1.56cm, and 88.10±1.56cm at baseline, 4th week, and 8th week, respectively as 

shown in Figure 4.2. 
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Figure 4.2 Hip circumferences between CG and TG at baseline, 4th, 8th weeks, 

respectively.  Data were mean ± SEM. 

 

4.2.3 Waist circumference 

Waist circumference of TG lower than CG at the 4th week and 8th week, 

respectively but it was not significant difference within group and between groups. 

Waist circumference of TG was 95.40±1.72cm, 95.40±1.72cm, and 95.33±1.71cm at 

baseline, 4th week, and 8th week, respectively. While that in CG was 98.50±1.94cm, 

98.73±1.93cm, and 98.73±1.93cm at baseline, 4th week, and 8th week, respectively 

shown in Figure 4.3. 
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Figure 4.3 Waist circumferences between CG and TG at baseline, 4th, 8th weeks, 

respectively.  Data were mean ± SEM. 

 

4.2.4 Percentage of fat 

Percentage of fat (%FAT) of TG was significantly lower than CG at the 4th 

week and 8th week, respectively. There was significant within group of TG at the 4th 

week and 8th week, respectively.  Percentage of fat (%FAT) of TG was 34.12±0.96, 

33.44±0.96, and 34.03±0.98 at baseline, 4thweek, and 8th week, respectively. While 

that in CG was 37.35±0.55, 37.78±0.46, and 37.82±0.49 at baseline, 4th week, and 8th 

week, respectively as shown in Figure 4.4. 
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Figure 4.4 Percentage of fat (%) between CG and TG at baseline, 4th, 8th weeks, 

respectively.  Data were mean ± SEM. 

a = p < 0.05 compared within group at baseline  

e = p < 0.05 compared between CG and TG at 4th week 

f = p < 0.05 compared between CG and TG at 8th week 

 

4.2.5 Body mass index (BMI)  

BMI of TG was significantly lower than CG at the 4th and 8th week, 

respectively.  There was significant difference within group of TG and CG at the 4th 

week and 8th week, respectively, when compared with baseline. BMI of TG was 

24.61±0.89 Kg/m2, 24.37±0.89 Kg/m2, and 24.12±0.88 Kg/m2 at baseline, 4th week, 

and 8th week, respectively. While that in CG was 25.68±0.82 Kg/m2, 25.84±0.83 

Kg/m2, and 25.96±0.82 Kg/m2 at baseline, 4th week, and 8th week, respectively. 
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Figure 4.5 Body mass index between CG and TG at baseline, 4th, 8th weeks, 

respectively.  Data were mean ± SEM. 

a = p < 0.05 compared within group at baseline  

 

 

4.3 Muscle strength 

 

4.3.1 Hand grip strength 

Hand grip strength (right arm) of TG was not significantly lower than CG 

at the 4th and 8th week, respectively. There was no significant difference within group 

of TG and CG at the 4th week and 8th week, respectively, when compared with 

baseline.  Hand grip strength (right arm) of TG was 0.39±0.05 kg, 0.39±0.05 kg, and 

0.39±0.05 kg at baseline, 4thweek, and 8th week, respectively. While that in CG was 

0.32±0.10 kg, 0.33±0.09 kg, and 0.34±0.08 kg at baseline, 4th week, and 8th week, 

respectively. 
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Figure 4.6 Hand grip strength (right arm) CG and TG at baseline, 4th, 8th weeks, 

respectively. Data were mean ± SEM. 

 

Hand grip strength (left arm) of TG was not significantly lower than CG at 

the 4th and 8th week, respectively. There was no significant difference within group of 

TG and CG at the 4th week and 8th week, respectively, when compared with baseline. 

Hand grip strength (left arm) of TG was 0.37±0.06 kg, 0.36±0.06 kg, and 0.36±0.06 

kg at baseline, 4th week, and 8th week, respectively. While that in CG was 0.33±0.07 

kg, 0.32±0.07 kg, and 0.33±0.07 kg at baseline, 4th week, and 8th week, respectively. 
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Figure 4.7 Hand grip strength (left arm) CG and TG at baseline, 4th, 8th weeks, 

respectively.  Data were mean ± SEM. 
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4.4 Cardiovascular parameters 

The cardiovascular parameters were ankle brachial pressure index (ABPI), 

six minute walk test (6MWT), resting blood pressures (mmHg) and resting heart rate 

(beat/min) 

 

4.4.1 Ankle brachial pressure index (ABPI) 

Right ABPI of TG was not significantly lower than CG at the 4th and 8th 

week. ABPI was no significant difference between 2 groups at baseline, 4th and 8th 

week, respectively. Right ABPI of TG was 1.10±0.03, 1.09±0.02, and 1.15±0.03 at 

baseline, 4th week, and 8th week, respectively. While that in CG was 1.12±0.03, 

1.15±0.02, and 1.14±0.03 at baseline, 4th week, and 8th week, respectively. 
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Figure 4.8 Right ankle brachial pressure index (ABPI) between CG and TG at 

baseline, 4th, 8th weeks, respectively.  Data were mean ± SEM. 

 

Left ABPI of TG was not significantly lower than CG at the 4th and 8th 

week. ABPI was no significant difference between 2 groups at baseline, 4th and 8th 

week, respectively. Left ABPI of TG was 1.00±0.02, 1.08±0.02, and 1.08±0.03 at 

baseline, 4th week, and 8th week, respectively. While that in CG was 1.09±0.02, 

1.09±0.02, and 1.12±0.02 at baseline, 4th week, and 8th week, respectively. 
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Figure 4.9 Left ankle brachial pressure index (ABPI) between CG and TG at 

baseline, 4th, 8th weeks, respectively.  Data were mean ± SEM. 

 

4.4.2 Six minute walk test (6MWT) 

Six minute walk test (6MWT) of TG was significantly higher than that in 

CG at the 4th week and 8th week, respectively. There was significant difference within 

group of TG at the 4th week and 8th week, respectively. When compared 6MWT of TG 

was 333.80±13.44 m, 357.33±15.38 m, and 367.00±16.09 m at baseline, 4th week and 

8th week, respectively. While that in CG was 311.60±16.29 m, 306.87±16.33 m, and 

305.80±17.67 m at baseline, 4th week and 8th week, respectively as shown in Figure 

4.10. 
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Figure 4.10 Six minute-walk test (6MWT) between CG and TG at baseline, 4th, 

8th weeks, respectively.  Data were mean ± SEM. 

a = p < 0.05 compared within group at baseline 

b = p < 0.05 compared within group at 4th week  

e = p < 0.05 compared between CG and TG at 4th week 

f = p < 0.05 compared between CG and TG at 8th week 

 

4.4.3 Resting blood pressures (mmHg) 

The systolic blood pressures (left arm) of TG were not significantly lower 

than CG at the 4th week and 8th week, respectively. There was no significant difference 

between 2 groups at baseline, 4th week and 8th week, respectively. Systolic blood 

pressures (left arm) of TG were 123.73±3.47 mmHg, 124.33±4.18 mmHg, and 

122.14±4.61 mmHg at baseline, 4th week and 8th week, respectively. While that in CG 

was 119.56±4.01 mmHg, 118.11±3.26 mmHg, and 116.33±2.64 mmHg at baseline, 4th 

week and 8th week, respectively as shown in Figure 4.11. 
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Figure 4.11 Systolic blood pressure (left arm) between CG and TG at baseline, 

4th, 8th weeks, respectively. Data were mean ± SEM. 

 

Diastolic blood pressures (left arm) of TG were not significantly lower 

than CG at the 4th week and 8th week, respectively. There no significant difference 

between 2 groups at baseline, 4th week and 8th week, respectively. Diastolic blood 

pressures (left arm) of TG were 69.13±1.52 mmHg, 68.13±1.55 mmHg, and 67.6±1.75 

mmHg at baseline, 4th week and 8th week, respectively. While that in CG was 

66.26±1.86 mmHg, 65.46±1.58 mmHg, and 67.33±2.2 mmHg at baseline, 4th week 

and 8th week, respectively as shown in Figure 4.12. 
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Figure 4.12 Diastolic blood pressure (left arm) between CG and TG at baseline, 

4th, 8th weeks, respectively. Data were mean ± SEM. 

 

4.4.4 Resting heart rate (HR) (beat/min) 

Resting heart rate of TG was not significantly lower than CG at the 4th and 

8th week, respectively. There was no significant difference between 2 groups at 

baseline, 4th week and 8th week, respectively. Resting heart rate of TG was 64.93±2.32 

beat/min, 67.93±2.15 beat/min, and 68.57±2.15beat/min at baseline, 4th week and 8th 

week respectively. While that in CG was 70.89±2.97 beat/min, 69.56±2.61 beat/min, 

and 67.89±2.58 beat/min at baseline, 4th week and 8th week respectively as shown in 

Figure 4.1 
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Figure 4.13 Resting heart rate (left arm) between CG and TG at baseline, 4th, 8th 

weeks, respectively. Data were mean ± SEM. 
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4.5 Psychomotor performances 

 

4.5.1 Tapping speed testing 

Tapping speed testing right index finger of TG was not significantly higher 

than CG at the 4th week and 8th week, respectively. There was no significant difference 

between 2 groups at baseline, 4th week and 8th week, respectively. Tapping speed 

testing right index finger of TG was 41.27±2.36 taps/10 sec, 44.27±1.84 taps/10 sec, 

and 45.87±1.91 taps/10 sec at baseline, 4th week and 8th week, respectively. While that 

in CG was 39.67±1.91 taps/10 sec, 44.11±2.13 taps/10 sec, and 43.67±2.14 taps/10 sec 

at baseline, 4th week and 8th week, respectively as shown in Figure 4.14. 
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Figure 4.14 Tapping speed test right index finger (RI) between CG and TG at 

baseline, 4th, and 8th weeks, respectively. Data were mean ± SEM. 

 

Tapping speed testing left index finger of TG was not significantly higher 

than CG at the 4th week and 8th week, respectively. There was no significant difference 

between 2 groups in baseline, 4th week and 8th week, respectively. Tapping speed 

testing left index finger of TG was 41.27±1.56 taps/10 sec, 41.53±1.48 taps/10 sec, 

and 41.40±1.32 taps/10 sec at baseline, 4th week and 8th week, respectively. While that 

in CG was 38.33±1.94 taps/10 sec, 38.33±1.85 taps/10 sec, and 40.56±1.7 taps/10 sec 

at baseline, 4th week and 8th week, respectively as shown in Figure 4.15. 
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Figure 4.15 Tapping speed test left index finger (LI) between CG and TG at 

baseline, 4th, and 8th weeks, respectively. Data were mean ± SEM. 

 

Tapping speed testing right big toe of TG was significantly higher than CG 

at the 4th week and 8th week, respectively. There was significant difference between 

the 2 groups was found at baseline and 8th week.  Tapping speed testing right big toe 

of TG was 28.87±1.64 taps/10 sec, 30.73±1.83 taps/10 sec, and 31.27±2.01 taps/10 sec 

at baseline, 4th week and 8th week, respectively. While that in CG was 34.89±1.46 

taps/10 sec, 35.44±1.3 taps/10 sec, and 38.44±1.42 taps/10 sec at baseline, 4th week 

and 8th week, respectively as shown in Figure 4.16. 
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Figure 4.16 Tapping speed test right big toe (RBT) between CG and TG at 

baseline, 4th,and  8th weeks, respectively. Data were mean ± SEM. 

c = p < 0.05 compared between CG and TG at baseline 

f = p < 0.05 compared between CG and TG at 8th week 

 

Tapping speed testing left big toe of TG was not significantly higher than 

CG at the 4th week and 8th week, respectively. There was no significant difference 

between 2 groups in baseline, 4th week and 8th week, respectively. Tapping speed 

testing left big toe of TG was 30.40±2.0 taps/10 sec, 30.07±1.68 taps/10 sec, and 

30.00±1.9 taps/10 sec at baseline, 4th week and 8th week, respectively. While that in 

CG was 31.33±1.92 taps/10 sec, 29.67±1.19 taps/10 sec, and 31.56±1.31 taps/10 sec at 

baseline, 4th week and 8th week , respectively as shown in Figure 4.17. 
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Figure 4.17 Tapping speed test left big toe (LBT) between CG and TG at baseline, 

4th,and  8th weeks, respectively. Data were mean ± SEM. 

 

 

4.6 Quality of life 

Physical Component scale of TG was not significantly lower than CG at 

the 4th week and 8th week, respectively. There was no significant between 2 groups at 

baseline, 4th and 8th week, respectively. Physical Component scale of TG was 

29.33±0.51, 29.73±0.44, and 29.33±0.51 at baseline, 4th week and 8th week, 

respectively. While that in CG was 29.33±0.52, 29.27±0.62, and 29.13±0.46 at 

baseline, 4th week, and 8th week, respectively as shown in Figure 4.18. 
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Figure 4.18 Physical component score between CG and TG at baseline, 4th, and 

8th weeks, respectively. Data were mean ± SEM. 

 

Mental Component scale of TG was not significantly lower than CG at the 

4th week and 8th week, respectively. There was no significant difference between 2 

groups at baseline, 4th week and 8th week, respectively. Mental component scale of TG 

was 26.47±0.45, 26.20±0.44, and 26.47±0.45 at baseline, 4th week and 8th week, 

respectively. While that in CG was 26.00±0.43, 26.00±0.43, and 26.00±0.52 at 

baseline, 4th week, and 8th week, respectively as shown in Figure 4.19. 
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Figure 4.19 Mean±SEM of mental component score parameter between CG and 

TG in baseline, 4th, and 8th weeks, respectively. Data were mean ± SEM. 
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Social relationship Component scale of TG was not significantly lower 

than CG at the 4th week and 8th week, respectively. There was no significant difference 

between 2 groups at baseline, 4th week and 8th week, respectively. Social relationship 

Component scale of TG was 11.93±0.59, 11.93±0.2, and 11.93±0.59 at baseline, 4th 

week and 8th week, respectively .While that in CG was 11.87±0.58, 11.93±0.78, and 

11.80±0.57 at baseline, 4th week, and 8th week, respectively as shown in Figure 4.20. 
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Figure 4.20 Social relationship component score between CG and TG at baseline, 

4th, and 8th weeks, respectively. Data were mean ± SEM. 

 

Environmental Component scale of TG was not significantly lower than 

CG at the 4th week and 8th week, respectively. There was no significant difference 

between 2 groups in baseline, 4th week and 8th week, respectively. Environmental 

component scale of TG was 31.67±0.18, 32.20±0.18, and 31.67±0.18 at baseline, wk-

4, and wk-8, respectively .While that in CG was 31.67±0.16, 31.40±0.18, and 

31.80±0.2 at baseline, 4th week, and 8th week, respectively as shown in Figure 4.21. 

 

 

 

 

 

 



Fac. of Grad. Studies, Mahidol Univ.                                                               M.Sc. (Sports Science) / 43 

B
as

el
in
e

w
ee

k 
4

w
ee

k 
8

0

10

20

30

40
Control group
Training group

E
n
vi

ro
n
m

en
ta

l C
o
m

p
o
n
en

t 
sc

o
re

 

Figure 4.21 Environment component score parameter between CG and TG at 

baseline, 4th, and 8th weeks, respectively. Data were mean ± SEM. 

 

Total quality level score of TG was not significant lower than CG at the 4th 

week and 8th week, respectively. There was no significant difference between 2 groups 

in baseline, 4th week and 8th week, respectively. Total quality level score of TG was 

99.40±1.38, 100.10±0.93, and 99.40±1.38 at baseline, 4th week and 8th week, 

respectively. While that in CG was 98.87±1.36, 98.60±1.73, and 98.73±1.38 at 

baseline, 4th week, and 8th week, respectively as shown in Figure 4.22. 
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Figure 4.22 Total quality level score between CG and TG at baseline, 4th, and 8th 

weeks, respectively. Data were mean ± SEM. 
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CHAPTER V 

DISSCUSSION 

 

 

To the best of our knowledge, the present work is done for the first time to 

investigate the effects of long term exercise training using the interactive video games 

on cardiovascular and psychomotor responses such as ankle brachial pressure index 

(ABPI), and percentage of fat in the elderly with hypertension and compared 

cardiovascular and psychomotor responses in the elderly with hypertension in between 

control and exercise training groups for 8 week by using the interactive video games.  

In this study, ages of the participants were 60-75 years old and divided 

into two groups, group I: group exercise using an interactive video game and group II: 

control group (non-exercise group). The exercise training groups have to exercise for 

thirty minutes per day, three days per week, for eight weeks. 

 

 

5.1The characteristics of subjects 

In this study, the physical characteristics of the age, body weight, height, 

body mass index (BMI), waist circumference, hip circumference, resting heart rate, 

resting systolic blood pressure, resting diastolic blood pressure, percent of body fat 

were measured at the beginning of the study.  

The results after training for 8 weeks, weight, body mass index (BMI) and 

percentage of body fat were no significant different when compared with TG and CG 

group. However, TG group showed that body weight, body mass index (BMI), and 

percent of body fat (%FAT) were deceased after training for 8 weeks. Evrim 

C.et.al.,2010(39) found the significantly difference (p <0.05) of the body weight, body 

mass index, % body fat after 8 weeks of exercise training, which is similar to our 

study. Maddison R, 2011 (54) found that video games which the players physically 

interact with the images on the screen would help to increase physical activity and 

improved body composition. He concluded that the active intervention of the video 
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game could change BMI and body composition in children with overweight and 

obesity. 

Steven Katz & Huxley, 2009(55) found that gender has a direct influence 

on body composition, and women have traditionally been shown to have more body 

fat when compared to men. Similar to Brooks, et.al, 2005(57) found that gender also 

has a direct influence on cardiovascular endurance, which would involve an 

individuals blood pressure. Furtherer Pollock B,2011(56) found that the changes 

associated with , percent of body fat and body weight could have been directly 

influenced by the large total number of women finding indicates the potential for the 

Wii Fit Plus to provide physiological benefits to an adult population. It supports 

Darren E.R. Warburton, 2007 that found College-aged males were stratified (aerobic 

fitness and body mass) and then assigned randomly to experimental (n = 7) or control 

(n = 7) conditions. Program attendance, health-related physical fitness (including 

maximal aerobic power (VO2 max), body composition, muscular strength, muscular 

power, and flexibility), and resting blood pressure were measured before and after 

training (60%–75% heart rate reserve, 3 d/week for 30 min/d for 6 weeks). There were 

no significant changes in body composition after either training program. Attendance 

mediated the relationships between condition and changes in health outcomes 

(including VO2 max, vertical jump, and systolic blood pressure). The present 

investigation indicates that a training program that links interactive video games to 

cycle exercise results in greater improvements in health-related physical fitness than 

that seen after traditional cycle exercise training. It appears that greater attendance, 

and thus a higher volume of physical activity, is the mechanism for the differences in 

health-related physical fitness. 

Darren E.R. et al., 2007 present investigation indicates that a training 

program that links interactive video games to cycle exercise results in greater 

improvements in health-related physical fitness than that seen after traditional cycle 

exercise training. It appears that greater attendance, and thus a higher volume of 

physical activity, is the mechanism for the differences in health-related physical fitness 

but this research found only little benefit maybe due to the game that used in this study 

was not efficient or the period of training was to short.(58) 
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5.2 Muscle strength 

Hand grip strength of the right and the left arm of TG were not 

significantly difference than CG at the 4th and 8th week, respectively. Hand grip 

strength of this study showed that the training interactive video game did not improve 

hand grip strength during play the games. Because the interactive game training was 

not controlled game by hand directly but used the nunchuck to control in every game 

during. Furthermore, interactive video game in this study used a form of aerobic 

exercise training with leg continued the pattern of the game. 

According to Franco et al, 2012 included approximately 13 minutes of Wii 

Fit training and 15 minutes of supplemental home exercises (strengthening), and 2 

studies designated 40 minutes of resistance training and balance exercises plus 10 to 

15 minutes of a dance video game. Some studies included warming-up and cooling 

down during the sessions. (59)  Chen et al, 2013 used 3/3 minutes (warming up/ 

cooling down) and the others: 10/5, 21 5/5, 8/8, and only 5 minutes of warming up. 

The activities varied in the warming-up sessions of each study including stretching of 

all the muscles and massaging with a ball to improve blood circulation and relax the 

muscles; and cardiovascular training on a stationary bicycle. The cooling-down 

sessions included stretching and deep breathing and video game intervention. (60) 

From the results provide no significant positive impact because small 

sample size and short duration of the study. It is suggested that future studies should 

increase both sample size and the length of the training period and employ an intent-

to-treat design. A longer duration study might also allow participants to be tracked for 

falls and associated levels of Muscle strength. 

 

 

5.3 Cardiovascular physiological system tests 

  

5.3.1 Ankle brachial pressure index (ABPI) 

The ABPI was done by calculating ratios of the pressure at the ankle and 

in the arm while a subject was at rest and in supine position. The brachial and ankle 

systolic pressure were measured. (Sacks et al, 2002)(42) 
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Right ankle brachial pressure index (ABPI) of TG was not significant 

lower than CG at the 4th and 8th week, respectively, but it was not significant 

difference. For right ankle brachial pressure index (ABPI), there was no significant 

difference between 2 groups at baseline, 4th and 8th week of training, respectively. 

Left ankle brachial pressure index (ABPI) of TG was not significant by 

lower than CG at the 4th and 8th week, respectively. For the left ankle brachial pressure 

index (ABPI), there was no significant difference between 2 groups at baseline, 4th and 

8th week, respectively after training. They have been studied previously by Colakoglu 

and Karacan ,2006(40) found that after training by walking and running 30 min/day, 3 

day/week for 12 weeks, there was  no significant difference between the tests of SBP 

and DBP.   

The ABPI index is calculated through measuring the maximum systolic 

pressure at the ankle of dorsalis pedis artery then divided by the systolic pressure of 

the brachial artery. The ABPI was a quick non-invasive method of measuring the 

effect of the arterial disease. It developed as an indicator for peripheral vascular 

disease, such as atherosclerosis and can predict the risk of cardiovascular disease. 

(McGee, 1998; Resnick, 2004; Woo, 2005)(33, 35, 36). Gornik and coworker, 2005 

(37), stated that normally the blood pressure in the ankles was the same or slightly 

higher than the blood pressure in the legs. This finding was supported by Virtanen and 

coworker, 1982 (38), who demonstrated that the central action of clonidine inhibits 

peripheral release of norepinephrine, was insufficient to attenuate cardiac stimulation 

by physical exercise. Reduction of ABPI is a strong independent predictor of 

cardiovascular mortality in all patients with peripheral arterial disease. (34) 

 

5.3.2 Six minute walk test (6MWT) 

The result of this study found that six minute walk test (6MWT) of TG 

was significantly higher than that in CG at the 4th week and 8th week, respectively. 

There was significant difference (p<0.05) within group of TG at the 4th week and 8th 

week, respectively, compared to the baseline 6MWT. In accordance with Burr JF, 

2001 (53) found the 6MWT indicated the severity of moderate to heavy of aerobics 

exercise which correlated with health status,   
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The result of this study found that six minute walk test (6MWT) of TG 

was significantly greater than that in CG at the 4th week and 8th week, respectively. 

There was significant difference within group of TG at the 4th week respectively, 

compared to the baseline. In accordance with Burr, 2001 (27), the 6MWT and 

correlated with health status indicated the severity of moderate to strong which were 

useful in the classification of exercise aerobics. Inclusion of further readily available 

variables, such as body weight, sex, resting heart rate, and age, greatly improved the 

discriminative ability of the 6MWT and allowed for the creation of a useful prediction 

equation. Inclusion of further measures, such as evectional symptoms or body 

composition may have improved predictive abilities further, but were unavailable for 

the current investigation and may be cumbersome for inclusion by primary care 

physicians or other members of the health care team seeking a simple fitness 

estimation tool. 

Although the six minute walk test has been used to detect changes 

following interventions to improve exercise tolerance for healthy older adults (28,29) 

as well as people with rheumatologic conditions such as knee or hip osteoarthritis (30) 

and fibromyalgia (31). The 6MWT has been used with a variety of other conditions 

such as heart failure (32,33), chronic obstructive pulmonary disease (COPD)(34) and 

stroke (35,36) It has also been used to predict hospitalization and mortality (37,38). 

We found that elderly persons can safely perform the 6MWT to quickly 

measure their functional status and some effects of training with interactive video 

game. 

It is probable that the relationship between health status and 6MWT-

distance reflects the influence of the status of the cardiovascular system on the general 

fitness. Studies of exercise physiology have revealed a direct relationship between 

muscle strength and physical exercise. Decreased physical activity (i.e., inactivity) 

usually leads to altered muscle metabolism, decreases in muscle mass and lower 

physical capacity.(35) This relation is more obvious among patients with comorbid 

conditions, in which the rate of inactivity correlates significantly with 6MWD(40,41). 

Local data suggested there was a high prevalence of physical inactivity among Saudis, 

particularly those who are middle-aged.(42,43) 
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Zorba.et. al., 2000.(44) reported that of regularly conducted exercises, a 

decrease in thickness of subcutaneous fat and an increase in fat-free muscle mass can 

be expected similar to our study. 

Geiger.et.al. 2007 (61) identify the 6MWT as safe, easy to perform and an 

acceptable method for determining functional exercise capacity in elder. Similar to the 12 

minute test, the objective of the 6MWT is to walk as far as possible at a constant, 

uninterrupted pace in 6 minutes. Using a self-paced walking method to assess 

cardiorespiratory fitness has been found to accurately reflect submaximal functional 

capacity of healthy elder and patterns of their daily activities. The 6MWT has been 

increasingly used in elder due to the high degree of cooperation, coordination and 

motivation required to perform most cardiopulmonary exercise tests. 

Lammers et al., 2007 (62) while all of the exercise by video game 

mentioned has several advantages, the 6MWT appears to be the most appropriate for 

elder. There is no elimination involved as all elder will walk for an equal amount of 

time. Additionally, having all elder participate for the same amount of time at their 

own pace avoids having the more fit participants being finished first and the less fit 

taking longer to finish. 

Elderly can benefit from a videogame based exercise at improving 

balance, where people had to move a platform in response to stimulation from a game 

that was fun to play and challenging. The videogame might improve quickly it takes 

longer training. The videogame can be employed as attractive and motivational 

learning device for elderly. This videogame is an important characteristic of most of 

our daily activities and production of goal-directed movements within a specific 

environment. Moreover, the videogame create the balance, the ability to orient oneself 

in space, the motion-tracking to capture whole body movements. 
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5.4 Psychomotor performances 

 

5.4.1 Tapping speed Testing 

Tapping speed testing of TG and CG were not significant differences. In 

this study, it is anticipated that the training will have the effect of increasing the 

number of tapping times. However, the results of this study showed that right index 

finger tapping and left index finger tapping were not significant difference between 

both groups.  

The result of this study found that right big toe tapping increased 

significantly at baseline and week-8 when compared between CG and TG groups. The 

left big toe was not significant difference. Since the tapping at baseline had a different 

effect from the beginning and practicing interactive video game has no effect on the 

development of tapping at the 4th week and 8th week, respectively 

This may imply that, the psychomotor performances including speed of 

tapping (TST) in time were limited. These tests composed of various physiological 

components; the time integration of signals and decision making plus time spent in 

motor pathways and muscle contractions. The psychomotor speeds data have been 

shown to reflect quite well with physical fitness. Reilly and Smith, 1986 (45) 

suggested that the implications for activities where psychomotor task were 

superimposed on a requirement for high muscular power out levels. Beverly and co-

worker, 2006 (44) found that the reaction time was not merely an indicator of age-

related physiological deteriorations but rather an indicator of the brain's basic 

information processing ability. Chentanez and co-worker,1990 (43) suggested that the 

measurement of reaction time could be used in confirming the location of lesion in the 

patient with neuronal circuit damaged in brain, spinal cord or peripheral nerve 

pathways (16). The tapping test has been originally developed as part of 

neuropsychological tests, is a simple measurement of motor speed and motor control 

which is used in neuropsychology as a sensitive test for brain damage. Mitrushina et 

al., 1999(48), Penteado and co-workers (1993)(46) reported that patient with 

sensorineural hearing loss was caused by vertebrobasilar obstructive disease. 

Spirduso,1980 (47) suggested that measurement of the tapping speed test data had 

been shown to reflect the level of physical fitness, in which  people who exercise 
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regularly usually had greater psychomotor speeds than sedentary subjects. 

Furthermore the age and gender may affect psychomotor. (49, 50) 

 

 

5.5 Quality of life 

The quality of life at baseline in CG and TG were the same in all aspects. 

However, the quality of life after training was better than that at baseline in the both 

group but there was no significant difference between and within groups. It was 

supported by Saposnik et al., 2010 (51), and Nitz et al., 2010 (52) when compared 

participants before and after Wii Fit training. Therefore, the interactive video games 

can help for enjoying and health promotion in elderly. 

Adair, G. 1984. Study about the Hawthorne effect, for the improvement of 

well-being among the elderly. It is possible that the elderly may appreciate the 

increased amount of attention paid to them during the intervention, which could have 

resulted in their improved well-being. However, the lack of significant positive 

changes in the control group negates the Hawthorne effect as both groups received the 

same amount of attention during the intervention. (63) According to, Younbo Jung, 

2009. the results demonstrated the potential of Wii to impact diverse aspects of the 

elders’ lives, from psychological to physical well-being. Not only do the significant 

improvements in the Wii-playing group demonstrate how Wii can be effective in 

improving the overall well-being of the elderly, they also reflect the multi-functional 

nature of the Wii and its unique ability to facilitate physical activity. While past 

research has generally proven the usefulness of technology and all its features on 

psychological well-being and interaction, there have been relatively a few studies that 

examined the multiple roles that a video game can have in the context of the elderly 

and healthcare. The confluence of psychological and physical aspects of playing Wii 

makes it a unique device that has the potential to be a source of entertainment, 

exercise, and interpersonal bonding. (64) 

Lin et al. (2007) found each session lasted 40 to 60 minutes over a period 

of 4 months. Resulted showed did not improved quality of life for the exercise-training 

group. In comparison to the falls prevention education group, the exercise training 

group scored 2.1 points higher in the physical domain, 3.8 points higher in the 
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psychological domain, 3.4 points higher on the social domain, and 3.2 points higher in 

the environmental domain on the World Health Organization Quality of Life 

instrument. (65) Katula et al. 2008 compared the effects of progressive resistance 

strength training (ST) and high velocity power training (PT) on improving measures of 

quality of life in older adults. Over a period of 12 weeks, participants in the ST and PT 

groups completed three training sessions per week, with the intervention focus on 

lower body exercises using both Nautilus machines and dumbbells. Participants 

completed the Self-Efficacy for Strength (SE), the Satisfaction with Physical Function 

(SPF), and The Satisfaction With Life Scale (SWL). Results showed no significant 

change in SE, SPF, and SWL for the PT group versus control group and greater 

change in SE for the ST group versus control group. These results show that PT may 

affect more levels of quality of life for the older adult, although more evidence is 

needed. (66) 
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CHAPTER VI 

CONCLUSION 

 

 

The present study found that  

1. After training for 8 weeks, weight, body mass index (BMI) and 

percentage of body fat were not significantly different when compared the TG and CG 

group. However, TG group showed that body weight, body mass index (BMI), and 

percent of body fat (%FAT) were decreased after training for 8 weeks. 

2. Hand grip strength of the right and left arm of TG were not 

significantly different from CG at the 4th and 8th week, respectively. Hand grip 

strength of this study showed that the training interactive video game did not show 

improvement hand grip strength during play the games. This may be due to the 

interactive game training did not of control the game by hand directly but used the 

nunchuck to control in every game during. Furthermore, interactive video game in this 

study used a form of aerobic exercise training with leg to continue the pattern of the 

game. 

3. The right ankle brachial pressure index (ABPI) of TG was not 

significant lower than CG at the 4th and 8th week, respectively, but it was not 

significantly different. For the right ankle brachial pressure index (ABPI), there was 

no significant difference between the 2 groups at baseline, 4th and 8th week of 

training, respectively. 

4. The left ankle brachial pressure index (ABPI) of TG was not significant 

lower than CG at the 4th and 8th week, respectively, but it was not significantly 

different.  For the left ankle brachial pressure index (ABPI), there was no significant 

difference between the 2 groups at baseline, 4th and 8th week, respectively after 

training. 

5. The six minute walk test (6MWT) of TG was significantly higher than 

that in CG at the 4th week and 8th week, respectively. There was significant difference 
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(p<0.05) within group of TG at the 4th week and 8th week, respectively, compared to 

the baseline 6MWT. 

6. Tapping speed testing of TG and CG were not significantly different. In 

this study, it is anticipated that the training will have the effect of increasing the 

number of tapping times. However, the results of this study showed that the right 

index finger tapping and the left index finger tapping were not significantly different 

between both groups.  

7. The result of this study found that the right big toe tapping increased 

significantly at baseline and week-8 when compared between CG and TG groups. The 

left big toe was not significant different. Since the tapping at baseline had a different 

effect from the beginning and practicing interactive video game has no effect on the 

development of tapping at the 4th week and 8th week, respectively 

8. The quality of life at baseline in CG and TG were the same in all 

aspects. However, the quality of life after training was better than that at baseline in 

the both group but there was no significant difference between and within groups. 

In conclusion, exercise training by using interactive video games for 8 

weeks can affect the cardiovascular, and body composition in the elderly. Therefore, it 

can help to improve health in elderly. 



Fact. Of Grad. Studies, Mahidol Univ.                                                           M.Sc. (Sports Science) / 55 

 

REFERENCES 

 

 

1. สาํนกังานสถิติแห่งประเทศไทย. สรุปผลท่ีสาํคญัการสาํรวจประชากรสูงอายใุนประเทศไทย. สาํนกัสถิติ

แห่งชาติ, 2550;20:190 – 204  

2. พรรณรําไพ ไทยตรง, มณัฑนา วงศศิ์รินวรัตน,์ วิมลวรรณ เหียงแกว้ การทดสอบเดิน 6 นาที ในผูสู้งอายุ

ไทยสุขภาพดีช่วงอาย ุ60 – 80 ปี. การประชุมวิชาการ มหาวิทยาลยัเกษตรศาสตร์ วิทยาเขต

กาํแพงแสน คร้ังท่ี 6 ,2552. หนา้ 810–817 

3. O'Hara-Deveraux M. Eldercare: a practical guide to clinical geriatrics. New York: 

Grune & Stratton; 1981. 

4. Maria-Chiuru Corti.et.al, Serum Albumin and Physical Function as Predictors of 

Coronary Heart Disease Mortality and Incidence in Older Persons, Journal 

of Clinical Epidemiology  1996; 49(5):519-526. 

5. Lee L, Watson M, Mulvaney C, Tsai C. The effect of walking intervention on blood 

pressure control: A systematic review. International Journal of Nursing 

Studies 2010; 47:1545–1561. 

6. Bean JF et.al. Benefits of exercise for community dwekking older adults. Archives 

of Physical Medicine and Rehabilitation 2004; 85(3):31-42. 

7. Nelson ME, Rejeski WJ, Nelson ME, Rejeski WJ, Blair SN, Duncan PW, et al. 

Physical activity and public health in older adults: recommendation from 

the American College of Sports Medicine and the American Heart 

Association. Medicine and Science in Sports and Exercise 2007; 

39(8):1435-45 

8. Can video games promote healthier aging. Genetic Engineering News. Mary Ann 

Liebert.  2012:  April 23 Available from : http://www.sciencedail.com/ 

releases/2012/04/120423143126.htm  



Kewalee Wiriyaweerawat                 References / 56 

9. Vernadakis N, Vernadakis N. The impact of Nintendo Wii to physical education 

student balance compared to the traditional approaches. Computers & 

Education. 2012; 59:196–205 

10. Miyachi M, et.al. METs in adults while playing active video game: a metabolic 

chamber study. Medicine and Science in Sports and Exercise 2010: 

42(6):1149-53. 

11. Barkeley JE. Physiologic responses, perceived exertion, and hedonics of playing a 

physical interactive video game relative to a sedentary alternative and 

treadmill walking in adults. Journal of Exercise Physiology 2009; 

12:12(3):12-22. 

12. Lamoth CJ. Gait stability and variability measures show effects of impaired 

cognition and dual tasking in frail people. Journal of Neuro Engineering 

and Rehabilitation 2012; 8:2.  

13. Kho M.E et al. Feasibility and observed safety of interactive video games for 

physical rehabilitation in the intensive care unit: a case series; Journal of 

Critical Care 2012: 219(27); e1–e6 

14. Vernadakis N. et al. The impact of Nintendo Wii to physical education students’ 

balance compared to the traditional approaches; Computers & Education 

2012: 59:196–205 

15. Maciaszek J.et al. Effects of systolic blood pressure (SBP) on a postural stability in 

elderly men subjected to moderate exercise: Archives of Gerontology and 

Geriatrics 2011: 53; e37–e40 

16. Sharman J.E, Stowasser M. Australian Association for Exercise and Sports 

Science Position Statement on Exercise and Hypertension; Journal of 

Science and Medicine in Sport 2009: 12;252-257 

17. Kathieen M,  Joseph Hamill, Knutzen. Biomechanical basis of human movement. 

5th ed. Iowa : A&T STACKS; 2003. 

18. Heald C.L et al. Risk of mortality and cardiovascular disease associated with the 

ankle-brachial index: Systematic review. Atherosclerosis 2006: 189;61–69 

19. Nami et al. Aerobic Exercise Training Fails to Reduce Blood Pressure in 

Nondipper-Type Hypertension. 2000: 13(6);595-599 



Fact. Of Grad. Studies, Mahidol Univ.                                                           M.Sc. (Sports Science) / 57 

20. Palleschi L et al. The role of exercise training in aged subjects with anxiety-

depression syndrome. Archives of Gerontology and Geriatrics 1998: 

6;381-384 

21. Jack S et al. Perioperative exercise training in elderly subjects; Best Practice & 

Research Clinical Anaesthesiology 2011: 25;461–472 

22. Behall K.M. et al. Comparison of resistive to aerobic exercise training on 

cardiovascular risk factors of sedentary, overweight premenopausal and 

postmenopausal women. Nutrition Research 2003: 23;607–619 

23. Tony Pigford. Feasibility and Benefit of Using the Nintendo Wii Fit for Balance 

Rehabilitation in an Elderly Patient Experiencing Recurrent Falls. Journal 

of Student Physical Therapy Research. 2010; 2(1):12-20. 

24. Judith E Deutsch, Jenny Filler, Karen Huhn. Use of a Low-Cost, Commercially 

Available Gaming Console (Wii) for Rehabilitaion of  an Adolescent With 

Cerebral Palsy. Physical therapy. 2008; 88(10):1196-026. 

25. Jelinek H.F, Austin M. The ankle–brachial index in clinical decision making: The 

Foot 2006: 16; 153–157. 

26. Helaine E. Resnick. Prevalence of elevated ankle-brachial index in the United 

States 1999 to 2002: The American Journal of Medicine. 2005: 118;676–

679. 

27. Armstrong DWJ, Tobin C, Matangi MF. The accuracy of the physical examination 

for the detection of lower extremity peripheral arterial disease:  American 

Journal of Cardiology 2010; 26(10):e346-e350. 

28. McDermott. Ankle brachial index as a predictor of outcomes in peripheral arterial 

disease. Journal of Laboratory and Clinical Medicine  1999; 133:33-40. 

29. Virtanen K, Janne J and Frick M.H. Response of blood pressure and plasma 

norepinephrine to propranolol, metoprolol and clonidine during isometric 

and dynamic exercise in hypertensive patients: European Journal of 

Clinical Pharmacology 1982; 21:275-279 

30. Long J et al. Correlation between ankle-brachial index, symptoms, and health-

related quality of life in patients with peripheral vascular disease: Journal 

of vascular surgery 39(4):723-727 



Kewalee Wiriyaweerawat                 References / 58 

31. Wipaporn S. Interferen by dynamic motor activity on psychomotor neuronal 

function: Mahidol University(1998); ISBN 974-661-242-5 

32. McDermott et al. Lower ankle/brachial index, as calculated by averaging the 

dorsalis pedis and posterior tibial arterial pressures, and association with 

leg functioning in peripheral arterial disease: Journal of vascular surgery : 

32(6);1164-1171 

33. McGee SR, Boyko EJ. Physical examination and chronic lower-extremity 

ischemia: a critical review. Archives of Internal Medicine 1998: 158;1357-

1364 

34. Blaz Mlacak, Ales Blinc,Maja Pohar, and Janez. Peripheral arterial disease and 

Ankle-Brachial Pressure Index as predictors of mortality in resident of 

Metlika county, Slovenia. Croatian Medical Journal 2006: 47(2);327-334 

35. Resnick HE, Lindsay RS, McDermott MM.et al. Relationship of high and low 

ankle-brachial index to all-course and cardiovacular disease mortality: The 

Strong Heart Study. Circulation. 2004: 109; 733-738. 

36. Woo J, Lynm H, Wong SY, Hong A, Tong YN, Lau WH, et.al. Correlates for a 

low ankle- brachial index in elderly Chinese. Atherosclerosis. 2005; 

7(2):1-7. 

37. Gornik L and Beckman A. Peripheral Arterial Disease. Circulation.2005; 

111:e169-e172. 

38. Virtanen K, Janne J and Frick M.H. Response of blood pressure and plasma 

norepinephrine to propranolol, metoprolol and clonidine during isometric 

and dynamic exercise in hypertensive patients. European Journal of 

Clinical Pharmacolgy 1982: 21;275-279 

39. Evrim Cakmakci, Ahmet Sanioglu, Husamettin Vatansev, Kamile Marakoglu. The 

effects of 8-week step-aerobic exercise on the body composition and 

hematologic parameters in the obese and overweight females. Physical 

Education and Sport / Science. Movement and Health 2010: 2(1);113-117 

40. Colakool FF. Khan, S. Young Women in the Middle Age Women in Aerobic 

Exercise Effects on Some Physiological Parameters, Kastamonu Journal of 

Education 2006: 14(1);277-284. 



Fact. Of Grad. Studies, Mahidol Univ.                                                           M.Sc. (Sports Science) / 59 

41. Erbas, U. Physical and physiological effects of calisthenic exercises for obese 

middle-aged lady, Master Thesis, Ankara Gazi University, Institute of 

Health Sciences, Department of Physical Education and Sports  

42. Sacks D, Bakal CW, Beatty PT, Becker GJ, Cardella JF, Raabe RD, et al. Position 

statement on the use of the ankle-brachial index in the evaluation of 

patients with peripheral vascular disease. Journal of Vascular and 

Interventional Radiology 2002; 13:353. 

43. Chentanez T. Reaction time, impulse speed and number of synapses in reaction 

neuronal circuits of patients with damage in various locations in the 

nervous system. Mahidol Research. Faculty of Science. Mahidol 

University. 1990. 

44. Beverly A, Shipley, Geoff Der, Michelle D. Taylor, Deary J. Cognition and all-

cause mortality across the entire adult age range: Health and Lifestyle 

Survey. Psychosomatic Medicine 2006; 68:17-24. 

45. Reilly T. and Smith D. Effect of work intensity on performance in a psychomotor 

task during exercise. Ergonomics. 1986: 29(4): 601-606 

46. Penteado N, Isnard C, et al. Sudden sensorineural hearing loss and vertigo 

associated with arterial occlusive disease: three case reports and literature 

review. Sao Paulo Medical Journal. 1993; 1516-3180 

47. Spirduso WW. Physical fitness, aging and psychomotor speed: a review. J. 

Gerontol. 1980; 35:850-865. 

48. Mitrushina, Boone, K. Handbook of normative data for neuropsychological 

assessment; Oxford University Press: New York. 1999. ISBN 0-19-

505675-2. 

49. Chaiwanichsiri Dootchai, Lerson Noomanoch Star Excurcion Balance Training : 

Effects on Ankle Functional Stability after Ankle Sprain. Jouranl Medicine 

Assoc Thai 2005: 88(4):90-4 

50. Chentanez T, Siriporn, Sasimontonkul, Pipat, Cherdrungsi, Patterns of Reaction 

time and Movement time of Various Athletes. Journal of Sports Science 

and Technology 2004: 4 (1):67-73 

 



Kewalee Wiriyaweerawat                 References / 60 

51. Saposnik G, Teasell R, Mamdani M, Hall J, McIlroy W, Cheung D et al. 

Effectiveness of virtual reality using Wii gaming technology in stroke 

rehabilitation: a pilot randomized clinical trial and proof of principle 

Stroke 2010: 41; 1477–1484. 

52. Nitz J.C, Kuys S, Isles R, FuIs the Wii Fit a new-generation tool for improving 

balance, health and well-being? A pilot study Climacteric 2010: 13;487–

491 

53. Burr JF, Bredin SS, Faktor MD, Warburton DE. The 6-minute walk test as a 

predictor of objectively measured aerobic fitness in healthy working-aged 

adults. The Journal of Sports Medicine and Physical Fitness 2011: 39(2); 

133-9. 

54. Maddison R, Foley L, Ni Mhurchu C, Jiang Y, Jull A, Prapavessis H, et al. Effects 

of active video games on body composition: a randomized controlled trial. 

The American Journal of Clinical Nutrition 2011: 94(1):156-63. 

55. Stevens J, Katz E, Huxley R. Associations between gender, age and waist 

circumference. European Journal of Clinical Nutrition 2009: 64(1);6-15. 

56. Brandon Pollock. Changes in body composition and resting blood pressure among 

adults using wii fit plus. 2011 ; p 8 : Available from: http://rave.ohiolink.- 

edu/etdc/view?acc_num=akron1303141383 

57. Brooks, Fahey, Baldwin. Exercise physiology human bioenergetics and its 

applications. New York, NY: McGraw-Hill. 

58. Darren E.R. Warburton, Shannon S.D. Bredin, Leslie T.L. Horita, Dominik 

Zbogar, Jessica M. Scott, Ben T.A. Esch, Ryan E. Rhodesc (2007). The 

health benefits of interactive video game exercise. Applied Physiology, 

Nutrition, and Metabolism, 2007: 32(4);655-663, 10.1139/H07-038 

59. Franco JR, Jacobs K, Inzerillo C, Kluzik J. The effect of the Nintendo Wii Fit and 

exercise in improving balance and quality of life in community dwelling 

elders. Technology Health Care. 2012: 20(2);95-115. 

60. Chen CL, Shen IH, Chen CY, et al. Validity, responsiveness, minimal detectable 

change, and minimal clinically important change of pediatric balance scale 

in children with cerebral palsy. Research In Developmental Disabilities 

2013: 34;916–922. 



Fact. Of Grad. Studies, Mahidol Univ.                                                           M.Sc. (Sports Science) / 61 

61. Geiger et al. Six-minute walk test in children and adolescents. PubMed 2007: 

150;395–399 

62. Lammers et al. Arch Dis Child, Reference values on the 6-minute walk test for 

children living in the United States. Pediatric Physical Therapy 2007: 

93;464–468. 

63. Adair G. Uses of music and psychological well- being among the elderly. Journal 

of Happiness. Journal of Aging and Physical Activity, 2009: 15;398-411.  

64. Jung Y, Li KG, Janissa NS, Gladys WLC, Lee KM. Games for a better life: effects 

of playing Wii games on the well-being of seniors in a long-term care 

facility. Proceedings of the Sixth Australasian Conference on Interactive 

Entertainment, 5,2009. 

65. Lin M, Hwang H, Chen C, Chiu W. Comparisons of the brief form of the world 

health organization quality of life and short form-36 for persons with 

spinal cord injuries. Am J Phys Med Rehabil 2007: 86;104–113. 

66. Jeffrey A Katula, Jack Rejeski and Anthony P Marsh. Enhancing quality of life in 

older adults: A comparison of muscular strength and power training. 

Health and Quality of Life Outcomes 2008: 6;45. 



Kewalee  Wiriyaweerawat                                                                                                 Appendices / 62 

	
 
 
 

 
 
 
 
 
 
 
 
 
 
 

APPENDICES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Fac. of Grad. Studies, Mahidol Univ.                                                               M.Sc. (Sports Science) / 63 

 

APPENDIX A 

MU-IRB SUBMISSION FORM  
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APPENDIX B 

PARTICIPANT CONSENT FORM 

 
 

หนังสือแสดงเจตนายนิยอมเข้าร่วมการวจิัยโดยได้รับการบอกกล่าวและเตม็ใจ 
วนัท่ี................ เดือน……….............. พ.ศ................ 

ขา้พเจา้........................................................................อาย.ุ.................ปี อาศยัอยูบ่า้นเลขท่ี.............. 
ถนน.........................................................ตาํบล...................................................อาํเภอ.................................. 
จงัหวดั............................................................รหสัไปรษณีย.์................................โทรศพัท ์.......................... 

ขอแสดงเจตนายนิยอมเขา้ร่วมโครงการวิจยั เร่ือง ผลของการเปล่ียนแปลงทางสรีรวทิยาดา้นไซโค
มอเตอร์และระบบไหลเวยีนโลหิตในผูสู้งอายดุว้ยการฝึกวดิิโอเกมส์แบบปฎิสัมพนัธ์ 

โดยขา้พเจา้ไดรั้บทราบรายละเอียดเก่ียวกบัท่ีมาและจุดมุ่งหมายในการทาํวจิยั  รายละเอียดขั้นตอนต่างๆ  
ท่ีจะตอ้งปฏิบติัหรือไดรั้บการปฏิบติั  ประโยชน์ท่ีคาดวา่จะไดรั้บของการวิจยัและความเส่ียงท่ีอาจจะเกิดข้ึนจาก
การเขา้ร่วมการวิจยั  รวมทั้งแนวทางป้องกนัและแกไ้ขหากเกิดอนัตรายข้ึน คา่ตอบแทนท่ีจะไดรั้บค่าใชจ่้ายท่ี
ขา้พเจา้จะตอ้งรับผดิชอบจ่ายเอง โดยไดอ้่านขอ้ความท่ีมีรายละเอียดอยูใ่นเอกสารช้ีแจงผูเ้ขา้ร่วมการวจิยัโดยตลอด 
อีกทั้งยงัไดรั้บคาํอธิบายและตอบขอ้สงสัยจากหวัหนา้โครงการวิจยัเป็นท่ีเรียบร้อยแลว้ 

ขา้พเจา้จึงสมคัรใจเขา้ร่วมในโครงการวิจยัน้ี  : 
หากขา้พเจา้มีขอ้ขอ้งใจเก่ียวกบัขั้นตอนของการวิจยั หรือหากเกิดเหตุการณ์ท่ีไม่พึงประสงคจ์ากการวจิยั

ข้ึนกบัขา้พเจา้   จะสามารถติดต่อกบั รศ.ดร. ไถอ้อน  ชินธเนศ     ไดท่ี้เบอร์โทรศพัท ์089-070-9804 
หากขา้พเจา้ ไดรั้บการปฏิบติัไม่ตรงตามท่ีระบุไวใ้นเอกสารช้ีแจงผูเ้ขา้ร่วมการวจิยั ขา้พเจา้สามารถ

ติดต่อกบัประธานคณะกรรมการจริยธรรมการวจิยัในคนหรือผูแ้ทน ไดท่ี้สาํนกังานคณะกรรมการจริยธรรมการ
วจิยัในคน สาํนกังานอธิการบดีมหาวทิยาลยัมหิดล ถนนพทุธมณฑล สาย 4 ตาํบลศาลายา อาํเภอพทุธมณฑล 
จงัหวดันครปฐม 73170 หมายเลขโทรศพัท ์02-849-6223-5 โทรสาร 02-849-6223 

ขา้พเจา้ไดท้ราบถึงสิทธ์ิท่ีขา้พเจา้จะไดรั้บขอ้มูลเพ่ิมเติมทั้งทางดา้นประโยชน์และโทษจากการเขา้ร่วม
วจิยั และสามารถถอนตวัหรืองดเขา้ร่วมวจิยัไดทุ้กเม่ือ โดยจะไม่มีผลกระทบใดๆต่อขา้พเจา้ และยนิยอมใหผู้ว้จิยั
ใชข้อ้มูลส่วนตวัของขา้พเจา้ท่ีไดจ้ากการวจิยั แต่จะไม่เผยแพร่ต่อสาธารณะเป็นรายบุคคล โดยจะนาํเสนอเป็น
ขอ้มูลโดยรวมจากการวจิยัเท่านั้น 

ขา้พเจา้เขา้ใจขอ้ความในเอกสารช้ีแจงผูเ้ขา้ร่วมการวจิยั และหนงัสือแสดงเจตนายนิยอมน้ีโดยตลอดแลว้ 
จึงลงลายมือช่ือไว ้
 
 
        ลงช่ือ............................................................ผูเ้ขา้ร่วมการวจิยั/ผูแ้ทนโดยชอบธรรม/ วนัท่ี...................... 

         (.............................................) 
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ลงช่ือ.................................................ผูใ้หข้อ้มูลและขอความยนิยอม/หวัหนา้โครงการวจิยั/ วนัท่ี….….. 
         (นางสาว เกวลี วริิยะวรีวฒัน์ ) 
 

ในกรณีผูเ้ขา้ร่วมการวจิยัไม่สามารถอ่านหนงัสือไดผู้ท่ี้อ่านขอ้ความทั้งหมดแทนผูเ้ขา้ร่วมการวิจยั 
คือ................................................................................................................ จึงไดล้งลายมือช่ือไวเ้ป็นพยาน 

ลงช่ือ...................................................... พยาน/ วนัท่ี................................................... 
         (........................................................) 
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APPENDIX C 

QUESIONNAIRE 

 

 

          สําหรับคดัเลอืกอาสาสมคัรเข้าร่วมงานวจิัยวทิยานิพนธ์    สาขา วทิยาศาสตร์การกฬีา 
วทิยาลยัวทิยาศาสตร์และเทคโนโลยกีารกฬีา   มหาวทิยาลยัมหิดล 

 
เร่ือง     :  ผลของการเปล่ียนแปลงทางสรีรวิทยาดา้นไซโคมอเตอร์และระบบการไหลเวียนโลหิตใน
ผูสู้งอายุดว้ยการฝึกวิดิโอเกมส์แบบปฎิสัมพนัธ์                                          
  
คาํช้ีแจง : โปรดกรอกขอ้มูลและตอบคาํถามต่อไปน้ี ขอ้มูลทั้งหมดในแบบสอบถามจะถกูเกบ็เป็นความลบั และใช้
ในงานวิจยัน้ีเท่านั้น 
 
1. โรคประจาํตวั   � ความดนัโลหิตสูง  � เบาหวาน 
  � โรคหวัใจ   � ขอ้เข่าเส่ือม 
  � เกาต ์  � ปวดหลงั 
  � อมัพฤกษ ์/อมัพาต  � อ่ืนๆ โปรดระบุ................................ 
  � ไม่มีโรคประจาํตวั 
 
2. ปัจจุบนัท่านตอ้งรับประทานยาเป็นประจาํ หรือไม่ 

          �  ไม่ใช่                 �  ใช่  โปรดระบุช่ือยา.............................. ระยะเวลาท่ีใช.้........ปี 
                โปรดระบุช่ือยา.............................. ระยะเวลาท่ีใช.้........ปี 
                โปรดระบุช่ือยา.............................. ระยะเวลาท่ีใช.้........ปี 

 
3. ประวติัการสูบบุหร่ี    � ไม่สูบบุหร่ี     

   � สูบบุหร่ีเป็นบางคร้ัง 
   � สูบบุหร่ีเป็นประจาํ  ระบุ............................. มวน/วนั 

 
4. ประวติัการด่ืมเคร่ืองด่ืมแอลกอฮอล ์

   �ไม่ด่ืม เคร่ืองด่ืมแอลกอฮอลใ์ดๆ 
   � ด่ืมเคร่ืองด่ืมแอลกอฮอลเ์ป็นบางคร้ัง 
   � ด่ืมเคร่ืองด่ืมแอลกอฮอลใ์ดๆเป็นประจาํ    ระบุ................ วนั/สัปดาห์ 
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5. ประวติัการผา่ตดั � ไม่เคย   � เคยผา่ตดัขอ้เข่า  � เคยผา่ตดัขอ้สะโพก 
 � เคยผา่ตดัหลงั  � อ่ืนๆ โปรดระบุ................................ 
 
6. การวดัสายตา            � ใส่แวน่    � ไม่ใส่แวน่ 
7. การไดย้นิ                  � ไดย้นิชดัเจน  � ไดย้นิไม่ชดัเจน 
 
8. ประวติัการออกกาํลงักาย  

        8.1 ท่านใหเ้วลากบัการออกกาํลงักายมากนอ้ยเพียงใด 
   � ไม่ไดอ้อกกาํลงักายมาเป็นเวลามากกวา่ 3 เดือน  
   �  ออกกาํลงักายเป็นบางคร้ัง  1 คร้ัง / สัปดาห์                                                                                            
                            �  ออกกาํลงักายเป็นประจาํ 2-3 คร้ัง / สัปดาห์                                                            
   �  ออกกาํลงักายสมํ่าเสมอมากกวา่ 3 คร้ัง / สัปดาห์                                                 
         8.2 ประเภทกีฬา หรือ การออกกาํลงักายชนิดใดท่ีท่านปฏิบติัอยู ่ระบุ................................... 
     ออกกาํลงักายมานาน 
    � 3 – 6   เดือน    � 6 – 9   เดือน   
    � 9 – 12 เดือน    � 1 ปีข้ึนไป  
  
        8.3 ระยะเวลาของการออกกาํลงักาย / เล่นกีฬาท่ีท่านปฏิบติัในแต่ละคร้ัง 
   � นอ้ยกวา่ 20 นาที   � 20-30    นาที                 
   � 30-60    นาที                  � มากกวา่ 60 นาที          
           8.4 ลกัษณะของการออกกาํลงักาย / เล่นกีฬาท่ีท่านปฏิบติัในแต่ละคร้ัง 
  �  ไม่ต่อเน่ือง  (พกันาน มากกวา่ 15 นาที)  �  ไม่ต่อเน่ือง  (พกัไม่เกิน 15นาที) 
  �  ต่อเน่ือง เป็นเวลา…………นาที 
         8.5 ระดบัความหนกัของการออกกาํลงักาย / เล่นกีฬาท่ีท่านปฏิบติั 
          � เบา (เร่ิมรู้สึกเหน่ือย,ไม่มีเหง่ือออก)         
  � ปานกลาง (รู้สึกเหน่ือย,เหง่ือออกเลก็นอ้ย)                         
  � หนกั (เหน่ือยมาก,เหง่ือออกค่อนขา้งมาก,กระหายนํ้ามาก)    
  � หนกัมาก (เหน่ือยมาก,เหง่ือออกมาก,กระหายนํ้ามาก,ชีพจรเตน้เร็ว, ปวดเม่ือยกลา้มเน้ือ)        
  

9. นํ้าหนกั......................กิโลกรัม ส่วนสูง...................เซนติเมตร ดชันีมวลกาย.........................กก./ม2 
10. ความดนัโลหิต..................................มม.ปรอท อตัราการเตน้ของหวัใจ................................คร้ัง/นาที 
11. ในระยะเวลา 6 เดือนท่ีผา่นมา คุณเคยลม้หรือไม่ 
    � ไม่เคย  � เคย 1 คร้ัง 
    � เคย 2 คร้ัง  � มากกวา่ 3 คร้ัง 
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 (ถ้าคุณไม่เคยล้มให้หยุดเพยีงเท่านี ้หากเคยล้มให้ทาํแบบสอบถามต่อไป) 
 11.1 คุณลม้ท่ีไหน 
 � ภายในบา้น : 

 ขณะกา้วข้ึนหรือลงพื้นต่างระดบั   ( ) ใช่   ( ) ไม่ใช่ 
 ขณะกา้วขา้มส่ิงกีดขวาง    ( ) ใช่   ( ) ไม่ใช่ 
 ขณะลุกจากเตียง     ( ) ใช่   ( ) ไม่ใช่ 
 ขณะลุกจากเกา้อ้ี     ( ) ใช่   ( ) ไม่ใช่ 
 ขณะอาบนํ้า     ( ) ใช่   ( ) ไม่ใช่ 
 ขณะเขา้หอ้งส้วม     ( ) ใช่   ( ) ไม่ใช่ 
 ขณะข้ึนหรือลงบนัได     ( ) ใช่   ( ) ไม่ใช่ 
 อ่ืนๆ โปรดระบุ ................................................................................. 

  � ทางเขา้บา้น/ สวนบริเวณรอบบา้น 
 ข้ึนหรือลงบนัได     ( ) ใช่   ( ) ไม่ใช่ 
 ในสวน      ( ) ใช่   ( ) ไม่ใช่ 
 ทางเดิน      ( ) ใช่   ( ) ไม่ใช่ 
 อ่ืนๆ โปรดระบุ ................................................................................. 

  
            � ท่ีอ่ืนๆ : 

 บาทวถีิ      ( ) ใช่   ( ) ไม่ใช่ 
 ขอบถนน/ท่อนํ้า     ( ) ใช่   ( ) ไม่ใช่ 
 อาคารสาํนกังาน     ( ) ใช่   ( ) ไม่ใช่ 
 ขณะลงจากรถยนต/์รถโดยสาร   ( ) ใช่   ( ) ไม่ใช่ 
 บา้นผูอ่ื้น      ( ) ใช่   ( ) ไม่ใช่ 
 อ่ืนๆ โปรดระบุ ................................................................................. 

 11.2 คุณลม้ไดอ้ยา่งไร (เลือกตอบไดม้ากกวา่ 1 ขอ้) 
 สะดุด      ( ) ใช่   ( ) ไม่ใช่ 
 ล่ืน       ( ) ใช่   ( ) ไม่ใช่ 
 สูญเสียการทรงท่า     ( ) ใช่   ( ) ไม่ใช่ 
 เข่าอ่อน      ( ) ใช่   ( ) ไม่ใช่ 
 เป็นลม      ( ) ใช่   ( ) ไม่ใช่ 
 วงิเวยีนศีรษะ/มึนงง     ( ) ใช่   ( ) ไม่ใช่ 
 ไม่แน่ใจ      ( ) ใช่   ( ) ไม่ใช่ 
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 11.3 คุณไดรั้บบาดเจบ็จากการลม้    ( ) ใช่   ( ) ไม่ใช่ 
 
 11.4 ถา้ไดรั้บบาดเจบ็ บาดเจบ็อยา่งไร 

 ฟกชํ้า      ( ) ใช่   ( ) ไม่ใช่ 
 ถลอก      ( ) ใช่   ( ) ไม่ใช่ 
 ขอ้มือหกั      ( ) ใช่   ( ) ไม่ใช่ 
 ขอ้สะโพกหกั     ( ) ใช่   ( ) ไม่ใช่ 
 กระดูกซ่ีโครงหกั     ( ) ใช่   ( ) ไม่ใช่ 
 ปวดหลงั      ( ) ใช่   ( ) ไม่ใช่ 
 อ่ืนๆ โปรดระบุ...................................................................................... 

     วนัที.่......เดอืน................................ พ.ศ. ........................ 
 
ความคิดเห็น                                 ผา่น                                          ไม่ผา่น
....................................................................................................................................................................................
....................................................................................................................................................................................
.................................................................................................................................................... 
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APPENDIX D 

แบบบันทกึข้อมูลทางสุขภาพ 
 
 

รหสัผูเ้ขา้ร่วมงานวิจยั________________ 
ความดนัโลหิต ___________/___________  mmHg.  Heart rate ____________  beats/min. 
 
Body composition 
Height ________________  cm. Weight _________________ kg. 

%FAT Body Age BMI RM Visceral Fat 
     

 
Body composition Whole Body Trunk Arms Legs 

Subcutaneous Fat     
Skeletal Muscle     
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        APPENDIX E 

 

   เคร่ืองช้ีวดัคุณภาพชีวติขององค์การอนามยัโลกชุดย่อ ฉบับภาษาไทย  
(WHOQOL - BREF – THAI)  

คาํช้ีแจง ขอ้คาํถามต่อไปน้ีจะถามถึงประสบการณ์อยา่งใดอยา่งหน่ึงของท่าน ในช่วง 2 สัปดาห์ท่ีผา่น
มา ใหท่้านสาํรวจตวัท่านเอง และประเมินเหตุการณ์หรือความรู้สึกของท่าน แลว้ทาํ
เคร่ืองหมาย   ในช่องคาํตอบท่ีเหมาะสมและเป็นจริงกบัตวัท่านมากท่ีสุด โดยคาํตอบมี 5 
ตวัเลือก คือ  
ไม่เลย หมายถึง ท่านไม่มีความรู้สึกเช่นนั้นเลย รู้สึกไม่พอใจมาก หรือรู้สึกแยม่าก  
เลก็นอ้ย หมายถึง ท่านมีความรู้สึกเช่นนั้นนาน ๆ คร้ังรู้สึกเช่นนั้นเลก็นอ้ยรู้สึกไม่พอใจ หรือ 
รู้สึกแย ่ 
ปานกลาง หมายถึง ท่านมีความรู้สึกเช่นนั้นปานกลาง รู้สึกพอใจระดบักลาง ๆ หรือ รู้สึกแย่
ระดบักลาง ๆ  
มาก หมายถึง ท่านมีความรู้สึกเช่นนั้นบ่อย ๆ รู้สึกพอใจหรือรู้สึกดี  
มากท่ีสุด หมายถึง ท่านมีความรู้สึกเช่นนั้นเสมอ รู้สึกเช่นนั้นมากท่ีสุด หรือรู้สึกวา่สมบูรณ์ รู้สึกพอใจมาก 
รู้สึกดีมาก 

 
 

ขอ้ท่ี ในช่วง 2 สัปดาห์ท่ีผา่นมา ไม่เลย เลก็นอ้ย ปานกลาง มาก มากท่ีสุด 
1 ท่านพอใจกบัสุขภาพของท่านในตอนน้ีเพียงใด      
2 การเจบ็ปวดตามร่างกาย เช่น ปวดหวั ปวดทอ้ง  

ปวดตามตวั ทาํใหท่้านไม่สามารถทาํในส่ิงท่ีตอ้งการ 
มากนอ้ยเพียงใด 

     

3 ท่านมีกาํลงัเพียงพอท่ีจะทาํส่ิงต่าง ๆ ในแต่ละวนัไหม  
(ทั้งเร่ืองงาน หรือการดาํเนินชีวิตประจาํวนั) 

     

4 ท่านพอใจกบัการนอนหลบัของท่านมากนอ้ยเพียงใด      
5 ท่านรู้สึกพึงพอใจในชีวติ  (เช่น มีความสุข ความสงบ 

มีความหวงั)  มากนอ้ยเพียงใด 
     

6 ท่านมีสมาธิในการทาํงานต่าง ๆ ดีเพียงใด      
7 ท่านรู้สึกพอใจในตนเองมากนอ้ยแค่ไหน      
8 ท่านยอมรับรูปร่างหนา้ตาของตวัเองไดไ้หม      
9 ท่านมีความรู้สึกไม่ดี เช่น รู้สึกเหงา เศร้า หดหู่ ส้ินหวงั      
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วติกกงัวล บ่อยแค่ไหน 
ขอ้ท่ี ในช่วง 2 สัปดาห์ท่ีผา่นมา ไม่เลย เลก็นอ้ย ปานกลาง มาก มากท่ีสุด 
10 ท่านรู้สึกพอใจมากนอ้ยแค่ไหนท่ีสามารถทาํอะไร ๆ 

ผา่นไปไดใ้นแต่ละวนั 
     

11 ท่านจาํเป็นตอ้งไปรับการรักษาพยาบาลมากนอ้ยเพียงใด 
เพ่ือท่ีจะทาํงานหรือมีชีวติอยูไ่ปไดใ้นแต่ละวนั 

     

12 ท่านพอใจกบัความสามารถในการทาํงานได ้
อยา่งท่ีเคยทาํมามากนอ้ยเพียงใด 

     

13 ท่านพอใจต่อการผกูมิตรหรือเขา้กบัคนอ่ืน 
อยา่งท่ีผา่นมาแค่ไหน 

     

14 ท่านพอใจกบัการช่วยเหลือท่ีเคยไดรั้บจากเพ่ือน ๆ 
 แค่ไหน 

     

15 ท่านรู้สึกวา่ชีวติมีความมัน่คงปลอดภยัดีไหม 
ในแต่ละวนั 

     

16 ท่านพอใจกบัสภาพบา้นเรือนท่ีอยูต่อนน้ีมากนอ้ย 
เพียงใด 

     

17 ท่านมีเงินพอใชจ่้ายตามความจาํเป็นมากนอ้ยเพียงใด      
18 ท่านพอใจท่ีจะสามารถไปใชบ้ริการสาธารณสุขไดต้าม 

ความจาํเป็นเพียงใด 
     

19 ท่านไดรู้้เร่ืองราวข่าวสารท่ีจาํเป็นในชีวิตแต่ละวนั 
มากนอ้ยเพียงใด 

     

20 ท่านมีโอกาสไดพ้กัผอ่นคลายเครียดมากนอ้ยเพียงใด      
21 สภาพแวดลอ้มดีต่อสุขภาพของท่านมากนอ้ยเพียงใด      
22 ท่านพอใจกบัการเดินทางไปไหนมาไหนของท่าน 

(หมายถึงการคมนาคม) มากนอ้ยเพียงใด 
     

23 ท่านรู้สึกวา่ชีวติท่านมีความหมายมากนอ้ยแค่ไหน      
24 ท่านสามารถไปไหนมาไหนดว้ยตนเองไดดี้เพียงใด      
25 ท่านพอใจในชีวิตทางเพศของท่านแค่ไหน? 

(ชีวิตทางเพศ หมายถึง เม่ือเกิดความรู้สึกทางเพศข้ึนแลว้ท
จดัการทาํใหผ้อ่นคลายลงได ้รวมถึง การช่วยตวัเองหรือ 
การมีเพศสัมพนัธ์) 

     

26 ท่านคิดวา่ท่านมีคุณภาพชีวติ (ชีวติความเป็นอยู)่ 
อยูใ่นระดบัใด 
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