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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 |
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. | 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 I
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



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Sports Science) / 5

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



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Sports Science) / 11

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 I
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)

A R - .' !
T ."‘1

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 (AlIL, 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)

- . W

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)
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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 (m?)

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
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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

ABI
=0.80 Normal
0.71-0.90 Mild obstruction
0.41-0.70 Moderate obstruction
0.00-:0.40 Severe obstruction

4
160 mm Hg /} 120 mm Hg
Right arm pressure Left arm pressure
| | -]
I .'.
Right ABI /j)r
807160 mm Hg = .50
Left ABI
120/160 mm Hg = .75
Pressure Pressure

PT40mm Hg I I FT 120 mm Hg

DP 80 mm Hg N I [ S0 mim Hg

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-100.1t 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 (Oth — 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)

Control group
(n=15)

Exercise training group

(n=15)
|

!

Set interactive video games

trainina 8 weeks

|

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

A 4
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-
Mean SD mean SD value
Age (year) 68.40 | 533 | 69.60 5.06 | 0.585
Height (cm) 1510 | 50 | 1500 | 4.0 | 0.346
Weight (kg) 58.83 | 6.48 | 55.65 8.73 | 0.343
BMI (kg/m2) 25.68 | 3.09 | 2461 | 334 | 0429
Percentage of fat (%) 37.35 | 2.08 34.12 576 | 0.061
Resting HR (bpm) 70.53 | 1151 68.2 8.9 0.358
Resting systolic blood pressure 119.56 | 15.11 | 123.73 | 12.98 | 0.415
(mmHg)
Resting diastolic blood pressure 66.26 | 7.23 | 69.13 5.9 0.651
(mmHg)
Hip circumference (cm) 87.30 | 590 | 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 4™ week,
and 8" 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, 4™ week, and 8" 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,
4™ week, and 8" week, respectively. Body weight of TG was significant lower than
CG at the 4th and 8th week, respectively as shown in Figure 4.1.

801
CJ Control group
o Training grou
g’ 601 = o 99 P
£ e
% 40- o
: %
>
@ 5
[ace
"
0] T
@
e}\o
@0’6

Figure 4.1 Body weight between CG and TG at baseline, 4™, 8" 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 4™ week and 8" 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, 4™ week, and 8™ week, respectively. While that in CG was 87.30+1.57cm,
87.73+1.56cm, and 88.10+1.56cm at baseline, 4™ week, and 8" week, respectively as
shown in Figure 4.2.
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Figure 4.2 Hip circumferences between CG and TG at baseline, 4™, 8" weeks,

respectively. Data were mean + SEM.

4.2.3 Waist circumference

Waist circumference of TG lower than CG at the 4™ week and 8" 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, 4" week, and 8" week, respectively. While that in CG was 98.50+1.94cm,
98.73+1.93cm, and 98.73+1.93cm at baseline, 4™ week, and 8" week, respectively

shown in Figure 4.3.
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Figure 4.3 Waist circumferences between CG and TG at baseline, 4™, 8" 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 4™
week and 8" week, respectively. There was significant within group of TG at the 4™
week and 8" week, respectively. Percentage of fat (%FAT) of TG was 34.12+0.96,
33.44+0.96, and 34.03+0.98 at baseline, 4"week, and 8™ week, respectively. While
that in CG was 37.3520.55, 37.78+0.46, and 37.82+0.49 at baseline, 4" week, and 8"

week, respectively as shown in Figure 4.4.
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Figure 4.4 Percentage of fat (%) between CG and TG at baseline, 4™, 8" 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 4" week
f = p < 0.05 compared between CG and TG at 8" week

4.2.5 Body mass index (BMI)

BMI of TG was significantly lower than CG at the 4™ and 8™ week,
respectively. There was significant difference within group of TG and CG at the 4™
week and 8™ week, respectively, when compared with baseline. BMI of TG was
24.61+0.89 Kg/m? 24.37+0.89 Kg/m? and 24.12+0.88 Kg/m? at baseline, 4™ week,
and 8" week, respectively. While that in CG was 25.68+0.82 Kg/m? 25.84+0.83
Kg/m?, and 25.96+0.82 Kg/m? at baseline, 4™ week, and 8" 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 4™ and 8" week, respectively. There was no significant difference within group
of TG and CG at the 4™ week and 8™ 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, 4™week, and 8" week, respectively. While that in CG was
0.32+0.10 kg, 0.330.09 kg, and 0.34:0.08 kg at baseline, 4™ week, and 8" week,

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

respectively. Data were mean + SEM.

Hand grip strength (left arm) of TG was not significantly lower than CG at
the 4™ and 8" week, respectively. There was no significant difference within group of
TG and CG at the 4™ week and 8™ 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, 4™ week, and 8" 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, 4™ week, and 8" week, respectively.
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Figure 4.7 Hand grip strength (left arm) CG and TG at baseline, 4™, 8" 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 4™ and 8"
week. ABPI was no significant difference between 2 groups at baseline’ 4" and 8"
week, respectively. Right ABPI of TG was 1.10+0.03, 1.09+0.02, and 1.15+0.03 at
baseline, 4™ week, and 8™ week, respectively. While that in CG was 1.12+0.03,
1.15£0.02, and 1.14+0.03 at baseline, 4™ week, and 8" week, respectively.
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Figure 4.8 Right ankle brachial pressure index (ABP1) between CG and TG at
baseline, 4™, 8" weeks, respectively. Data were mean + SEM.

Left ABPI of TG was not significantly lower than CG at the 4™ and 8"
week. ABPI was no significant difference between 2 groups at baseline’ 4™ and 8"
week, respectively. Left ABPI of TG was 1.00+0.02, 1.08+0.02, and 1.08+0.03 at
baseline, 4™ week, and 8™ week, respectively. While that in CG was 1.09+0.02,
1.09+0.02, and 1.12+0.02 at baseline, 4™ week, and 8" week, respectively.



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Sports Science) / 33

1.54
[ Control group

E=3 Training group

1.0

2

R

2

0.0 T

Ankle brachial pressure index (ABPI)
Left side (levels)

Figure 4.9 Left ankle brachial pressure index (ABPI) between CG and TG at

baseline, 4™, 8" 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 4™ week and 8" week, respectively. There was significant difference within
group of TG at the 4™ week and 8" 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, 4™ week and
8" 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, 4™ week and 8" 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, 4",

8" weeks, respectively. Data were mean + SEM.
a =p < 0.05 compared within group at baseline
b = p < 0.05 compared within group at 4™ week
e = p < 0.05 compared between CG and TG at 4" week
f = p < 0.05 compared between CG and TG at 8" week

4.4.3 Resting blood pressures (mmHg)

The systolic blood pressures (left arm) of TG were not significantly lower
than CG at the 4™ week and 8" week, respectively. There was no significant difference
between 2 groups at baseline, 4™ week and 8" 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, 4™ week and 8™ week, respectively. While that in CG
was 119.5624.01 mmHg, 118.11+3.26 mmHg, and 116.33+2.64 mmHg at baseline, 4™

week and 8" 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,

4™ 8™ weeks, respectively. Data were mean + SEM.

Diastolic blood pressures (left arm) of TG were not significantly lower
than CG at the 4™ week and 8" week, respectively. There no significant difference
between 2 groups at baseline’ 4™ week and 8™ 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, 4™ week and 8" 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’ 4™ week

and 8™ 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,

4™ 8™ 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 4™ and
8" week, respectively. There was no significant difference between 2 groups at
baseline’ 4™ week and 8" 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’ 4™ week and 8"
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' 4™ week and 8" 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, 4™, 8™

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 4™ week and 8™ week, respectively. There was no significant difference
between 2 groups at baseline’ 4™ week and 8" 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, 4™ week and 8" 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, 4™ week and 8™ 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, 4™, and 8" weeks, respectively. Data were mean + SEM.

Tapping speed testing left index finger of TG was not significantly higher
than CG at the 4™ week and 8" week, respectively. There was no significant difference
between 2 groups in baseline' 4™ week and 8" 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, 4™ week and 8" week, respectively. While that
in CG was 38.33+1.94 taps/10 sec, 38.33+1.85 taps/10 sec, and 40.56x1.7 taps/10 sec

at baseline, 4™ week and 8" 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, 4™, and 8" weeks, respectively. Data were mean + SEM.

Tapping speed testing right big toe of TG was significantly higher than CG
at the 4™ week and 8™ week, respectively. There was significant difference between
the 2 groups was found at baseline and 8" 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, 4™ week and 8™ 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, 4™ week

and 8" 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, 4™ and 8" weeks, respectively. Data were mean + SEM.

¢ = p < 0.05 compared between CG and TG at baseline
f = p < 0.05 compared between CG and TG at 8" week

Tapping speed testing left big toe of TG was not significantly higher than
CG at the 4™ week and 8" week, respectively. There was no significant difference
between 2 groups in baseline' 4™ week and 8" 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, 4™ week and 8™ 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, 4™ week and 8" 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,

4™ and 8" weeks, respectively. Data were mean + SEM.

4.6 Quality of life

Physical Component scale of TG was not significantly lower than CG at
the 4™ week and 8™ week, respectively. There was no significant between 2 groups at
baseline, 4™ and 8" week, respectively. Physical Component scale of TG was
29.33+0.51, 29.73+0.44, and 29.33+0.51 at baseline, 4™ week and 8" week,
respectively. While that in CG was 29.33£0.52, 29.27+0.62, and 29.13+0.46 at

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

8" weeks, respectively. Data were mean + SEM.

Mental Component scale of TG was not significantly lower than CG at the
4™ week and 8" week, respectively. There was no significant difference between 2
groups at baseline, 4™ week and 8™ week, respectively. Mental component scale of TG
was 26.47+0.45, 26.20+0.44, and 26.47+0.45 at baseline, 4™ week and 8" week,
respectively. While that in CG was 26.00+0.43, 26.00+0.43, and 26.00+0.52 at

baseline, 4™ week, and 8" week, respectively as shown in Figure 4.19.
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Figure 4.19 MeanSEM of mental component score parameter between CG and

TG in baseline, 4™, and 8" weeks, respectively. Data were mean + SEM.
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Social relationship Component scale of TG was not significantly lower
than CG at the 4™ week and 8™ week, respectively. There was no significant difference
between 2 groups at baseline, 4™ week and 8™ week, respectively. Social relationship
Component scale of TG was 11.93+0.59, 11.93+0.2, and 11.93+0.59 at baseline, 4™
week and 8" week, respectively .While that in CG was 11.87+0.58, 11.93+0.78, and
11.80+0.57 at baseline, 4™ week, and 8™ 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,

4™ and 8" weeks, respectively. Data were mean + SEM.

Environmental Component scale of TG was not significantly lower than
CG at the 4™ week and 8" week, respectively. There was no significant difference
between 2 groups in baseline’ 4™ week and 8" 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, 4™ week, and 8" week, respectively as shown in Figure 4.21.
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Figure 4.21 Environment component score parameter between CG and TG at

baseline, 4™, and 8" weeks, respectively. Data were mean + SEM.

Total quality level score of TG was not significant lower than CG at the 4™
week and 8™ week, respectively. There was no significant difference between 2 groups
in baseline’ 4™ week and 8" week, respectively. Total quality level score of TG was
99.40+1.38, 100.10+0.93, and 99.40+1.38 at baseline, 4" week and 8" week,
respectively. While that in CG was 98.87+1.36, 98.60+1.73, and 98.73+1.38 at

baseline, 4™ week, and 8" 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, 4™, and 8"

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 IlI:
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 (VO2max), 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 VO3 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 4™ and 8" 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 4™ and 8™ week, respectively. For the left ankle brachial pressure
index (ABPI), there was no significant difference between 2 groups at baseline' 4™ and
8™ 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 8"
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.
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APPENDIX B
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APPENDIX C
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