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This study was carried out to determine the effects of the novel Buddhism-based walking
meditation (arm swing walking incorporating with Buddhist meditation; ASW) program on functional
fitness, endothelium-dependent vasodilation and depression scores. A total of 40 participants with
mild to moderate depressive symptoms were randomly allocated to the sedentary control (n=13),
Traditional walking (TW; n=13), and ASW groups (n=14). Both exercise training programs were
designed to yield the mild (20-39%HRR) to moderate (40-50%HRR) intensity, 3 times/ week for 12
weeks.

The results showed that body mass, BMI, systolic and diastolic blood pressure decreased in
both TW and ASW groups and a significant decrease in body fat percentage was observed only in
the ASW group (p<0.05). Maximal oxygen consumption, muscle strength, flexibility, agility, and
dynamic balance increased in both exercise groups (p<0.05). Moreover, significant reduction in
plasma cholesterol, triglyceride, and C-reactive protein and flow-mediated dilation induction were
found in both exercise groups (p<0.05); however, the improvement of endothelial-dependent
vasodilation was greater in the ASW group more than traditional walking group. Also, interleukin-6
concentrations, depression score were decreased only in the ASW group.

We concluded that both TW and ASW were effective in improving endothelial-dependent
vasodilation and physical fitness. But the ASW program appears to confer greater improvements in

vascular function and depression than the TW program.
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CHARPTER |

INTRODUCTION

Background and Rationale

Depression is a mental health problem that occur frequently in the elderly
(Djernes,JK., 2006). The prevalence rate of depression was 10.9% in Europe, 8.4% in
America and 4.2% in Asia (Lobo, A, et al.,1995; Barua, A. et al., 2011). Social theory of
depression is that the ideas, perception, negative feeling about themselves lead to
depression is often accompanied by the emaotional disorder, loss of cognition, behavior
change, and physical illness (Vink, D. et al., 2008). Similar to depression, vascular
disease is very common in the elderly.

Depression and vascular disease may be bi-directionally related in the
pathogenesis of respective diseases. Indeed, depression is a risk factor for the
development and progression of coronary heart disease (CHD) (Skala, JA. et al., 2006;
Parker, G. et al., 2010). Growing evidence suggests that depression may contribute to
the onset of CHD by triggering endothelial injury (Skala, JA. et al., 2006; Parker, G. et al.,
2011; Mae, M. et al, 2010). Recently research has also produced evidence of
relationship between depression and attenuated Flow-mediated dilation (FMD)
Sherwood and co-worker (Sherwood, A. et al., 2005) reported that patients with
depressive symptomatology had attenuated FMD when compared with patients that
were not depressed. Recently, Cooper and co-worker (Cooper, DC. et al., 2011)
reported that flow mediated dilatation (FMD) correlates with clinical or subclinical
depression in healthy adults and cardiovascular patients. In addition, the lower of
circulating EPC and impaired brachial FMD was associated with high depression score
(Chen, H. et al., 2011). Depression is a accompanied by an increased expression of

inflammatory markers including C-reactive protein (CRP) and Interleukin-6 (IL-6)
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(Santos, M. et al., 2009). Baune and colleagues (Baune, B.T. et al., 2012) reported that
significant increasing IL-6 level in the elderly aged 70-90 years. Inflammation markers
especially IL-6 and CRP were increased more strongly in depressed when compared
non-depressed participants (Weinstein, AA. et al.,, 2010). The inflammatory pathway
underpin the common pathophysiology of depression results in pro-atherogenic effects
and should be regarded as a risk factor to cardiovascular disorders (Maes, M. et al.,
2010). The impairment of endothelial function may be a consequence of the
inflammatory phenomena that occur in elderly with depression, and inflammatory was
seen as key determinants of coronary disease progression (Santos, M. et al., 2009).
CHF and MDD had significantly higher mean level of CRP, but not in those with CHF
without MDD (Andrel, AM. et al., 2007).

Depressed patients have more sedentary lifestyle and decreased levels of
physical activity due to low motivation and energy (Roshanaei-Moghaddam, B. et al,,
2009). This is unfortunate because habitual exercise has been shown to decrease risk of
CHD, diabetes and stroke in aging populations (Gordon, NF. et al., 2004; Metkus, TS.
et al,, 2010) and is a non-pharmacological method that used for the treatment on
depression (National Institute for Health and Clinical Excellence, 2007). Many countries,
including Thailand, choose a holistic concept in health promotion and use the mind and
body approach that combines physical activities and mental exercises. Currently, the
potential of mind and body modalities, such as yoga, tai chi, gigong, meditation have
received much of interest. Yoga can improve psychological distress and physical
problem. Accordingly, seven days intensive residential yoga program can reduce
depression, improves spinal mobility in patients with chronic low back pain (Tekur, P. et
al., 2012). Moreover, yoga improved maximal oxygen consumption and decreased
inflammatory marker according to Pullen and co-worker (Pullen, PR. et al., 2008)
reported that yoga in patients with chronic heart failure improved exercise tolerance and

positively affected level of inflammatory marker. Tai chi has also found to be an



antidepressant effect (Krogh, J. et al.,, 2010). According to Yeung and co-worker
(Yeung, A. et al., 2012), they reported that tai chi is feasible and safe in Chinese
American patients with major depressive disorder for decreasing depressive symptoms.
For the other mind-body modalities, Buddhist meditation practices have demonstrated
efficacy in improving metabolic risk factors and decreasing psychological distress
(Anderson, JG. And Taylor, AG., 2010). Buddhist meditation practices have been shown
to reduce blood pressure similar to primary antihypertensive medication and then
improving depressive symptoms (Matousek, RH. et al., 2010). Marchand (2012)
reported mindfulness-based stress reduction (MBSR) that is systematic, attention-base
strategy that focuses on the promotion of present moment awareness , have broad
spectrum antidepressant effects and decrease general psychological distress. Although
the mechanisms associated the changes of physiological and psychological effects of
the mind-body modalities are not yet well understand, the observed changes likely
occur through reducing the reactivity of the sympathoadrenal system, the hypothalamic
pituitary adrenal axis and promoting feeling of well-being. Mind-body modalities may be
association neuroendocrine responses, metabolic function and related inflammatory
responses (Krough, J. et al., 2010).

In Thailand, beginning lead holistic concept applied to exercise since
1988.There was evidence demonstrated that jogging meditation exercise significantly
improved the physical fitness and mental fithness when compared pre-post training
(Kanungsukkasem, V. et al.,1991). Subsequently, Vorasetawut, T. and Suksom, D.
(2010) found that running meditation can improve cardiorespiratory fitness and
decreased side effect of menstruation in women and premenstrual syndrome and
dysmenorrhea.

However, the mechanisms of mind and body exercise on depression is less
clear. Moreover, the effect of mind and body exercise on aging endothelial dysfunction

is still controversial. Some investigators found yoga and meditation appear to improve



endothelial function in subjects with CAD (Sivasankaran, S. et al., 2006). In contrast,
some studies failed to show the improvement of aerobic capacity and endothelial
function after Tai chi and Yoga practices (Suksom, D. et al., 2011; Hunter et al., 2012).
Developing effective preventive and treatment programs that can act on both
depression and vascular disease and are suitable for the elderly populations will be of
paramount importance.

Walking meditation or mindful walking is a well-practiced form of Buddhist
practices that focus on mind and body interactions (Matousek, RH., Dobkin, P.L.,
Pruessner, J., 2010). It incorporates the basic principles of traditional meditation
performed in the sitting position, including breathing, awareness, concentration, and
relaxation, with rhythmic exercise of walking (Luangpor Teean, 2005). In the present
study, we created the customized walking meditation exercise that incorporates the
spiritual movements of the arm swing by praying Budd-Dha during walking. In the
practice, each step is taken after each breath being aware of the alternating intervals of
contraction and relaxation involved with walking exercise. This form of exercise is
amenable to the modern lifestyle and can be practiced easily by the elderly who has a
number of limitations. The primary aim of this investigation was to determine the effects
of arm swing walking incorporating with Buddhist meditation exercise on physical
fitness, endothelium-dependent vasodilation, and depression levels in the elderly with
depression. In order to assess the relative efficacy of this spiritual exercise, the results
were compared with those obtained with the traditional walking exercises. Moreover, the
associations between depression, inflammatory markers, and endothelium function were

also examined.
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Research questions

1. What is the difference between the effects of arm swing walking incorporating
with Buddhist meditation exercise program and traditional walking exercise program on
endothelial dependent vasodilation in the elderly with depressive symptoms?

2. What is the difference between the effects of arm swing walking incorporating
with Buddhist meditation exercise program and traditional walking exercise program on
physical fitness in the elderly with depressive symptoms?

3. What is the difference between the effects of arm swing walking incorporating
with  Buddhist meditation exercise program and traditional walking exercise program on
depression score in the elderly with depressive symptoms?

4. What is the difference between the effects of arm swing walking incorporating
with Buddhist meditation exercise program and traditional walking exercise program on

blood chemistry in the elderly with depressive symptoms?

Objectives

Main objectives

1. To determine the effects of arm swing walking incorporating with Buddhist
meditation exercise program on endothelial dependent vasodilation in the elderly with
mild to moderate depressive symptoms compared to traditional walking exercise.

2. To determine the effects of arm swing walking incorporating with Buddhist
meditation exercise program on physical fitness in the elderly with mild to moderate
depressive symptoms compared to traditional walking exercise.

Minor objectives

1. To determine the effects of arm swing walking incorporating with Buddhist
meditation exercise program on depression score in the elderly with mild to moderate

depressive symptoms compared to traditional walking exercise.



2. To determine the effects of arm swing walking incorporating with Buddhist
meditation exercise program on blood chemistry in the elderly with mild to moderate

depressive symptoms compared to traditional walking exercise.

Hypothesis

1. Arm swing walking incorporating with Buddhist meditation exercise program can
improve endothelial dependent vasodilation in elderly with depressive symptoms more
than traditional walking exercise.

2. Arm swing walking incorporating with Buddhist meditation exercise program can
improve physical fitness in elderly with depressive symptoms more than traditional
walking exercise.

3. Arm swing walking incorporating with Buddhist meditation exercise program can
improve depression in elderly with depressive symptoms more than traditional walking
exercise.

4. Arm swing walking incorporating with Buddhist meditation exercise program can
improve depression in elderly with depressive symptoms more than traditional walking

exercise.

Scope of the research.

This research aimed to create arm swing walking incorporating with Buddhist
meditation exercise program and evaluate the effectiveness of the exercise program in
the elderly. The scope of this study were as following:

1. A total of 45 female elderly with mild to moderate depression aged 60-90
years were recruited from the two welfare centers in Bangkok, Thailand. The
inclusion criteria included mild to moderate depression as defined by
Geriatric Depression Scale of 13-24 scores (Yasavage et al., 1986) and Thai

Geriatric Depression Scale (TGDS;Train the Brain Forum Committee,1994);



normal mobility and independent self-care, no cardiovascular disease, no
hypertension, and no diabetes mellitus; adequate ability for communication;
no history of psychiatric illness and no current psychiatric medications.

The eligible subjects were randomly allocated into three groups; sedentary
control group (CON; n=15), traditional walking exercise training (TW; n=15)
and arm swing walking exercises incorporating Buddhist meditation

(ASW, n=15).

1.1 The sedentary control group did not participate in exercise
program and lived normal daily life.

1.2 The traditional walking exercise group was conducted at mild
intensity (20-39% individually-determined heart rate reserve) to
moderate intensity (40-50% heart rate reserve) performed for 30
minutes, 3 times a week for 3 months.

1.3 The arm swing walking incorporating with Buddhist meditation
exercise group was conducted at mild intensity (20-39%
individually-determined heart rate reserve) to moderate intensity
(40-50% heart rate reserve) performed for 30 minutes, 3 times a

week for 3 months.

2. The variables in this study included;
2.1 Independent variables included arm swing walking incorporating
with  Buddhist meditation exercise program and traditional

walking exercise.



2.2 Dependent variables included physiological parameter,
endothelium dependent vasodilation variables, biochemical
parameters, physical fithess variables classified as follows.

- Physiological parameters including body mass , fat
percentage, resting heart rate, blood pressure.

- Endothelial dependent vasodilation variables including
flow mediated dilation, resting diameter, peak diameter,
time to peak diameter, shear rate at rest and peak shear
rate .

- Biochemical parameters including inflammatory marker
composed of interleukin (IL-6) and C- reactive protein
,blood chemistry including white blood cells, red blood
cells, hematocrit, lipid profile, nitric oxide and cortisol .

- Physical fitness variables including body composition,
muscular strength, flexibility, balance and agility,
maximum oxygen consumption (Vo2max) and lung
function.

- Mental health variables including the score of depression
through measuring Thai Geriatric Depression Screening

Scale (TGDS) instrument.

Operational definitions

The elderly is the person aged more than 60 years. In this study, we recruited
the person aged 60-90 years with full consciousness to be participants.
The arm swing walking incorporating with Buddhist meditation exercise program is

arm swing combine with Buddism-based walking meditation by walking while



rhythmically swinging both arms by voiced “Budd” with arm swing up 30 ° and “Dha”
with arm swing down 60°. The workload of the training program was increased by
holding water bottle weight 500 ml in each hand in phase two (period 7-12 wk) of
training.

Endothelial dependent vasodilation is the capacity of blood vessels to respond
to physical and chemical stimuli in the lumen confers the ability to self regulate tone and
to just blood flow and distribution in response to changes in the local environment. In
this research we measured the endothelial dependent vasodilation using by ultrasound
brachial artery , diameter change in response to reactive hyperemia (flow mediated
dilatation ; FMD) .

Cytokine is small protein or glycoprotein substances formation of red blood cells
and white cells response to physical stimuli. Cytokine effects on target cells by binding
to receptor stimulate the immune system cells and cells of the inflammatory process.
The inflammatory cytokine in this study included Interleukin6 (IL-6).

Depression is a syndrome with expression changes in four areas: emotion,
cognition, physical and behavior. This study measured depression by Thai Geriatric
Depression Scale (TGDS), created by medical professionals neurology, psychiatry,
medicine, diseases of the elderly, psychiatric nurses, psychologists from 14 institutions
across the country. The accuracy was 0.93 (Train The brain Forum Committee, 1994)
consists of 30 questions and a score of 30 points to answer yes / no scores 0 and 1 is
divided into 3 levels of depression.

Normal 0-12  points.
Mild depression 13-18 points.
Moderate depression 19-24  points.
Severe depression  25-30 points.
Lung function is total lung capacity refers to volume of air to breathe in and out

of the lungs. This study using Spirometer.



Maximum oxygen consumption (VoZ2max) is the maximal oxygen uptake or the
maximal volume of oxygen that can be utilized in one minute during maximal or
exhaustive exercise. The Vo,max in this study measured by submaximal oxygen uptake

refer to maximal volume of oxygen using by 6 minute walk test.

Expected benefits and applications

1. An innovative exercise program appropriate to elderly with depressive
symptoms was created. It could be extended to other aging society, community
and country.

2. A new knowledge of the benefits of exercise with a combination of both mental
and physiological changes and the empirical evidence were occured. It can be
applied from research to practice for the elderly.

3. The results of this study can be a guide for improving physical, mental health,

and promoting a better quality of life.



CHAPTER I
LITERATURE REVIEW

The literatures associated this study were explored and present in this chapter
as followed:-
1. The elderly
1.1 Definition of the elderly
1.2 Situation of the elderly in Thailand
1.3 Changing physiology in the elderly
1.4 Health problems in the elderly
1.5 Policy of government involve the elderly
2. Depression
2.1 Definition of depression
2.2 Prevalence and epidemiology of depression in the elderly
2.3 Theory and concepts depression in the elderly
2.4 Sign and symptoms of depression
2.5 Assessment of depression
2.6 Measuring depression in the elderly
2.7 Treatment of depression
3. Endothelial cell
3.1 Anatomy and physiology of endothelial cell
3.2 Endothelial cell dysfunctions in the elderly
3.3 Depression and endothelial dysfunction
3.4 Clinical assessment of endothelial function
4. Exercise in the elderly
4.1 Principle of exercise

4.2 Components of the training session



4.3 Benefits of exercise

4.4 Mind and body exercise
5. Related research studies

5.1 National studies

5.2 International studies

6. Conceptual framework

1. The elderly

1.1 Definition of the elderly

The elderly was defined the person aged more than 60 years (UNEPA, 2006). In
Japan, the term "elderly" has been defined as a chronological age of 65 years or more
(Orimo, H., Kamiya, N., 2008). In Thailand, “ the elderly” was defined as people over 60

years old(Knodel, J. and Chayowan, N., 2008).

1.2 Situation of the elderly in Thailand

Thailand entered into period of “the aging society” since 2005 and completely in
2010.The number of the elderly person is continuous increasing over the next 25 years.
In 1950, population of elderly enlarged 5 percent in total population and seventh range
from eleven countries in South-East Asia, and then the elderly moved up to be the
second range in present (more than10 percent). In 2015, the proportion of the elderly in
Thailand will increase 14 percent, 19 percent in 2025, approximately 30 percent in 2030.
This is a result of mortality rate and birth rate decline, medical service advances
therefore, effects to longevity the person. The life expectency of the elderly at aged 80
years. Currently, the elderly with aged 80 or more than increase approximately to 590

thousand, expected will increase 1.3 million in 2025 (UNEPA, 2006). The dependency



ratio in the elderly increased approximately 17.6-24.6 percent in 2010-2020 (Ministry of
public health and ministry of social development and human security, Thailand, 2007).
1.3 Changing physiology in the elderly

The physiological in the elderly mostly changes that become with increasing of
age. The physiological changes cause by deterioration of organ systems and tissues
consequently impairs functional of these organ system. The physiological changes that
frequently occur in the elderly are considered below.

Respiratory system

Total respiratory systems in the elderly compliance including lung and chest wall
compliance decrease. Lung volumes are declining. Total lung capacity (TLC), Forced
vital capacity (FVC), and Vital capacity are decreasing when entered to the elderly.
Whereas, residual volume (RV) rising and functional residual capacity (FRC) remains
constant. Arterial oxygen pressure  decreases due to imbalance in ventilation and
perfusion functions of the elderly. The alveolar dead space increases whereas the
elasticity of lung decrease thus affects alveoli collapse simplicity. The maximum
voluntary ventilation and forced expiratory volume in 1 second (FEV,) was decreased
(Sharma, G. and Goodwin, J., 2006).

Cardiovascular system

Cardiac functions in the elderly decrease due to cardiac muscle hypertrophy
specially left ventricle and less response to catecholamine affects to reduce stroke
volume, ventricle contractility , cardiac output then blood supply to peripheral vascular
decline. The vessels are medium-large become loss elasticity and imbalance
vasoconstriction and vasodilation. Cardiac conducting cell decrease function therefore,

induces arrhythmias simplicity in the elderly (Lata, H. and Alia, L.W., 2007).



Musculo-skeletal system

Lean body mass is declined due to atrophy of the muscle cell. Muscle tone and
muscle strength decrease especially muscle of diaphragm affect to effectiveness
breathing.

Impairment function of bones and joints, bone density reduction affect to bone
disease in elderly specially osteoporosis. Weight bearing capacity decrease lead to
possibility spontaneous fracture in the elderly. The inflammatory process in the joints
increase leading to arthritis (Lata, H. and Alia, LW., 2007).

Skin

The elasticity of skin reduce due to impairment functions of sebaceous gland,
secretion sebum decline. Pacinian’s corpuscle, Meissner’s corpuscle decrease lead to
perception to pain, heat, cold, and injury reduced. There is also an "age spots" due to a
decreased in melanin pigment. The hair loses production of pigment and changed the
color from black to gray. The nails is thickness due to decrease blood supply to the
connective tissue (Lata, H. and Alia, L.W., 2007).

Gastrointestinal system

The digestive enzymes and saliva decrease production result in gastrointestinal
function impairment, delayed swallowing. The esophagus reduces peristaltic response,
an increased non peristaltic response and slow empty of the stomach. The absorption
of nutrients delay consequent the elderly have nutrition deficiency. The colon hypotonic
and motility decreased lead to constipation. Loss of regulation of internal and external
anal sphincters in the elderly result in fecal incontinence (Lata, H. and Alia, LW., 2007).

Endocrine system

The endocrine system in the elderly associated decline production of hormone.
Estrogen and testosterone concentration decrease whereas luteinizing hormone, follicle-
stimulating hormone and sex hormone-binding globulin increase. Furthermore, growth

hormone, insulin-like growth factor-I decrease production. The function of hypothalamic-



pituitary-adrenal axis impairs. These are caused of organ functions impairment with
related hormone deficiencies such as declined protein synthesis, reduced in lean body
mass and bone mass, induced fat mass, insulin resistance, higher cardiovascular
disease risk, increase in vasomotor symptoms, fatigue, depression, anemia, poor libido,
erectile deficiency and a decline in immune function (Chahal, HS. and Drake, WM.,
2007)

Nervous system

The central nervous system and peripheral nervous system in the elderly are
impairment. The central nervous system impairs consist of reduction in brain weight ,
gathering of lipofuscin, iron and other pigment bodies, reduction in the concentration of
acetylcholine, noradrenaline, dopamine, GABA and NMDA receptors, and decreased in
the components of myelin and intracellular enzyme. These causes affect to delayed
sensory stimuli. The peripheral nervous system decreased compose deterioration of the
anterior horn cell, neuromuscular junction, muscle and dorsal root ganglia, decreased in
density of myelinated fibres in spinal roots affect to delayed of motor and sensory

conduction velocity (Wickremaratchi, M. and Llewelyn, JG., 2006).

1.4 Health problems in the elderly

Health status is an important indicator of well-being and quality of life of the
elderly. In addition to, there are no financial problems and must have a good mental and
physical health as well. However, past studies have shown that more people live longer.
Does not mean that health can be improved by finding that the elderly are faced with a
chronic illness increases, disability, dependent on the others for daily activity. The many
health problems caused by the aging process in the elderly. The survey of prevalence of
health problems in the elderly found that prevalence of hypertension is 29.9% in female

live in urban more than rural(17.1%). Second, Osteoarthritis is 24.2% in urban more than



18% in rural. Third, heart diseases are 12.1 in urban more than 8.5 in rural (Ministry of

Public Health and Ministry of Social Development and Human Security, 2007).

Table 2.1 prevalence of diseases (percent) Thai elderly.

Diseases Male Female
Urban Rural Urban Rural
Hypertension 19.2 12.9 29.9 17.1
Osteoarthritis 12.9 12.7 24.2 18
Heart diseases 8.1 3.8 121 8.5
Diabetes mellitus 11.0 2.3 12.7 4.6
Paralysis (major stroke) 6.1 2.1 2.8 1.2

(Ministry of Public Health and Ministry of Social Development and Human Security, 2007)

Hypertension is the most common chronic diseases in the elderly. The
prevalence is higher in female and living in urban (29.9 %). The hypertension
increases in the elderly due to changing hormone, vascular structure and increased
peripheral vascular resistance. Hypertension can lead to cardiovascular diseases, renal
failure, and stroke (Joseph, L. and Izzo, JR., 2001).

Osteoarthritis increase frequency in the elderly. Osteoarthritis is complex
etiology of this disease, which includes joint stability, imbalance between anabolic
morphogens, growth factors and catabolic cytokines (Reddi, A.H., 2006) .

Heart diseases are the most common cause of mortality rate in the elderly. The
prevalence of valvular heart diseases, congestive heart disease and cardiac
arrhythmias increases. In addition to, hyperlipidemia is risk factor of cardiovascular

diseases in the elderly. Hyperlipidemia is a major cause of vascular dysfunctions. Lipid




play an important role in vessels dysfunctions as result of the formation fatty steak,
fibrous plague (Aronow, WS., 2006).

Diabetes mellitus has increased in the elderly due to changing in beta cell
function and insulin resistance. The prevalence of diabetes mellitus is higher in men as

same as female (Aronow, WS., 2006).

1.5 Policy of government involve the elderly

The policy of the elderly was presented within The National Plan for the older
person. Currently, Thailand developed into the second National Plan for the older person
period (2002-2021) and developed the five strategies for practice are as follows
(Sutichai Jitapunkul and Suvinee Wivatvanit, 2009).

1. Strategies in the preparation for the elderly with quality consists of 3

measures which cover the following issues:

- extension of income security for old age to cover the population in

general

- life-long education

- public education of the importance and the dignity of old age

2. Strategies for encouraging and promoting in the elderly consists of 6

measures which cover the following issues:

- health promotion, disease prevention and self care among the

elderly

- enhancing the co-operation and strength of organizations and

networks dealing with elderly

- promoting income security and employment for the elderly


http://www.ncbi.nlm.nih.gov/pubmed?term=Aronow%20WS%5BAuthor%5D&cauthor=true&cauthor_uid=16962846
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supporting the potential and value of elderly

encouraging the mass media to broadcast programs and
encouraging for the elderly to have access to various forms of

information

providing the elderly with proper living environments

3. Strategies of social security for the elderly

income security and employment in old age

health security

family - caregivers and protection rights of older persons

service systems and support networks.

Strategies of management systems for elderly at the national level and in

personnel development

management systems at the national level

personnel and caregiver education and training.

Strategiesof research to support policy and program development including

monitoring and evaluation of the Second National Plan for Older Persons

promoting and supporting research on older persons which focus on

policy and program development

promoting and supporting research relevant to older persons (The
research should focus on policy and program development, service
improvement and other knowledge which is useful for the

improvement of older persons’ quality of life)



- developing mechanisms for continuous monitoring and evaluation of

the Second National Plan for Older Persons.

2. Depression

2.1 Definition of depression

Depression is a person feels sad about something in particular, and the feeling
is usually associated with some loss. Sometime depression was used to describe the
sense of grief, bereavement, despair and hopelessness (Mondimore, FM., 2006).

Depression is defined as a mood disorder expressed through emotions, such as
feeling unworthy, tearful, down hearted and weary, and expressed through thought of
being unworthy or bad including behavior expressed, they are aggressive or isolate

themselves (Department of Mental Health, 2006).

2.2 Prevalence and epidemiology of depression in the elderly

Depression is mental problem in worldwide. In Japan, the study showed that the
prevalence of depression was 3 percent, 17percent in US , In North America, was 3-5
percent for males and 8-10 percent for females (Andrade, L. & Caraveo, A., 2003;
Kessler, RC., Berglund, P., Demler, O., 2003; Jin, R., Merikangas, KR., Walters, EE.,
2005).

In Thailand , the prevalence of depression was 12.78 percent, of which 8.23
percent had only depressive symptomatology (male 5.43%, female 9.63%) while 4.55
percent had both depression and cognitive impairment (male 2.8%, female 5.54%). The
point incidence (one year) of depression was 7.27 (male 1.58%, female 5.68%). The
major cause in depression was financial, poor family relationships and physical illness

(Orapun Thongtang, 2002).



2.3 Theory and concept of depression in the elderly

Theorists, psychologists, educators and the others involved describe the
process of depression using by the psychological theory as follows:

2.3.1 Physical concepts were described by genetic transmission and
biochemical Theory.

2.3.1.1 Genetic transmission believe that depression is something that
people carry with congenital hereditary. The results show that if one parent is suffering
from depression. The chance of depression by 27 percent, while both parents are
depressed. Children are likely to be suffering from depression and 54 percent in groups
genuine twin brothers who were born from the same egg depression as high as 70
percent . There is evidence found that X chromosome has a direct effect on the
depression of a person so that chromosome is characterized by a female (XX) gene
expression to depression higher than male (XY). This is consistent with numerous
studies found that prevalence of depression in women is higher than men about 2-3
times (Yulug, B., Ozan, E., Gonul, AS., Kilic, E., 2009).
2.3.1.2 Biochemical Theory believes that depression caused bythe

imbalance concentration of neurotransmitter in the brain which is primarily focused on
monoamines (especially norepinephine and serotonin). There is some evidence that the
concentration of neurotransmitters norepinephine and serotonin is declined in the
elderly and decreased sensitivity of postsynaptic cell receptors. These are responsible
for the physiological effect on mood (Jylha, P., Melartin, T., andlsometsa, E., 2009). In
addition to, depression involve the dysregulation of hypothalamus-pituitary-adrenal
feedback. Depression in the elderly leads to elevated cortisol concentration (Vreeburg,
S.A. et al., 2009).

2.3.2 Psychological concepts  were described by cognitive theory, psychoanalytic

theory and grief and loss theory.



2.3.2.1 Cognitive theory believes that depression is caused by the
accumulation of negative thoughts, dysfunctional beliefs. There are three domains
dysfunctional belief themes such as thoughts of self, environment, future. These are
described as the negative cognitive triad. This affects to failure of information
processing. Depressed person will demonstrate worthless, separated from friends and
society, feeling hopeless about the future (Pedersen, D.D., 2005).

2.3.2.2 Psychoanalytic Theory: Sigmund Freud, who introduced
psychoanalysis. Freud described depression (melacholia) as loss of an internal quality
such as self- esteem during the crisis deriving from a child’s discovery of his inability to
assume the social and sexual role of the same sex parent. Freud believes that
depression due to a conflict between the ego (the conscious self) and the superego (an
inner voice, something like an internalized parent). The superego punishes the ego for
having forbidden wishes result in quit, self-hate and anger leading to depression (Beny,
K., Barrowclough, C., Wearden, A., 2008).

2.3.2.3 Grief and Loss Theory: John Bowlby who introduced adult
mental health required a young child to experience a close and loving relationship with
its mother. There are important two ideas, one idea reveal that a traumatic loss early in
life may predispose depression of the person and the other reveal that a subsequent
loss or separation in adulthood may serve as stimulus to depression (Maurit, M. and
Meijel, B.V., 2009).

2.3.2.4 Learned helplessness Theory: This theory believe that
depression is based on the sense that one has no control over life events and the sense
that no one can do anything about life’ s event. This theory reveal that it is no specific
event that causes depression but, it is the individual’s belief that there is nothing either
anyone else can do to make thing better.

2.3.3 Environmental stimulus concepts were described by social theory. This

theory believes that depression is based on social environment of person. Changing in



environment including job change, any major loss, such as a divorce or death of loved
one, a problem in the study, failure to work, sickness can lead depression. In addition,
the severity of situation and social support will affect adaptation, stress, anxiety, guit,

separation from social lead to depression at the last.

2.4 Symptoms of depression
The symptoms point to depression as follows:
Depressed mood

- Pervasive, constricted quality of depression

Feeling of guilt and inadequacy

Fearful, overwhelmed feelings

Onset of fear of being alone

Diurnal variation in mood

Preoccupation with failure, iliness, or other unpleasant themes

Nightmares, especially with theme of loss, pain, or death

loss of ability to experience pleasure

- Indecision

Onset of unexplained anxiety, panic attacks

Vegetative signs
- Sleep disturbance (too much or too little, especially with early

morning awakening)

- Appetite disturbance (increased or decreased, usually enough to

cause weight change)



- Fatigue, low energy

- Vague aches and pains, heaviness in chest

- Constipation

- Loss of interest in sex

- Poor concentration, slowed thinking(psychomotor retardation)

2.5 Assessment of depression

Depressive symptoms in persons are vary and the person complaint not clear,

then assessment process is important. Identifying person with depression as follow:

1.

Assessment alert to possible depression (particularly in persons with a past
history of depression or chronic physical health problem related to functional
impairment) using by the questions: During the last month, have you often been

feeling down, depressed or hopeless?

If the person answer “yes” to either question, practitioner who is competent in
mental health assessment should review the person ’'s mental state and
associated functional, interpersonal and social difficulties using by a validate

measure for symptoms.

Explore how the following may have affected the development, course and
severity of the depression: history of depression and comorbid mental health or
physical disorders, any past history of mood elevation, response to previous
treatments, the quality of interpersonal relationships, living conditions and social

isolation,

In conditioning, the person has a learning disability or acquired cognitive

impairment. The practitioner must consider consulting a relevant specialist when



developing treatment plans (National Institute for Health and Clinical Excellence,

2007).

2.6 Measuring depression in the elderly

2.6.1 Hamilton Rating Scale for Depression (HAM-D)

The HAM-D was created as a measure of treatment outcome rather than a
screening or diagnostic tool for depression (Hamilton, M., 1960). However, the HAM-D
is commonly used as a screening scale, particularly in the context of clinical trials to try
to identify participants with depressive disorders. The HAM-D consists of a 21-item
rating scaled used to systematize clinical observations of features related to depression.
Ten items are ranked on a scale from 0 to 4; 9 items are ranked O to 2; and 2 items are
ranked 0 to 3. Typically, a break score of 18-20 is used to differentiate persons with
probable depressive disorder (Clayton, AH. et al., 1997).

2.6.2 Zung Self-Rating Depression Scale (SDS)

The SDS was initially created as a self-rating scale (Zung, WWK., 1965). It has
been used widely in epidemiological studies and composes of 20 items. One criticism of
the SDS is that it uses graded responses (i.e. never, sometimes, usually, always) that
may be confusing to elderly patients; thus, they may require some assistance from the
examiner or others to complete the form. Another problem with the test is that the mean
score for elders is significantly higher than that for younger subjects, with many normal
elders assessed as false-positives (Zung, WWK, 1975). Moreover, the SDS often misses
depression in the elderly if depression takes the form of multiple somatic complaints
(Raft D. et al., 1977). Many problems, the SDS not be used for either research or clinical
assessment of geriatric depression (Carroll, BJ., Fielding, JM., Blashki, TG., Myers, JK.,

Weissman, MM., 1980).



2.6.3 Montgomery-Asberg Depression Rating Scale (MADRS)

The MADRS is particularly sensitive to measuring change in symptoms with
outcome of treatment (Montgomery, SA., Asberg, M., 1979). The MADRS is an observer-
rated scale that is based on a clinical interview that moves from broad questions to more
detailed ones. There are 10 questions, but each question has 6 possible ratings and
covers core symptoms of depression, such as sadness; sleep difficulties; changes in
appetite and concentration; and pessimistic and suicidal thoughts. It does not assess
somatic symptoms, which may be important in the elderly population (Waltis, JP. et al.,
1993).

2.6.4 Geriatric Depression Scale (GDS)

The GDS was designed to identify the pattern of depressive symptoms from the
general characteristics of the elderly population It originally contained 100 items, but this
number was condensed to 30 questions that indicate presence of depression. The scale
was designed as a self-administered test, although it has been used in observer-
administered formats as well. One advantage of the test is the " yes/no" question format,
which may be more acceptable in the elderly population. It was initially validated among
patients hospitalized for depression and among normal elderly living in the community
without complaints of depression or history of psychiatric illness (Yesavage, JA., 1982).
A cutoff score of 11 on the GDS yields an 84% sensitivity rate and a 95% specificity rate.
Thus, it has been suggested that scores of 0-10 be viewed as in the normal range and
scores of 11 or more being a possible indicator of depression (Brink, TL. et al., 1982).
The GDS is a valid measure of depression in elderly, but not valid in the elderly with
cognitive impairment. The GDS is available in several languages, which may be useful in
a variety of epidemiological and clinical settings. A collateral source version of the GDS
has been developed, although not extensively tested, which may prove useful as a
screening instrument in those with aphasia, other communication deficits, or cognitive

impairment (Burke, WJ. et al., 1995).



2.6.5 Depression Scales for Patients with Dementia (DSD)

Depression scales for patients with dementia was developed for use in
demented populations, which use outside informants (caregivers, nursing home staff) to
provide history and reliable symptoms reporting. As noted above, GDS has not been
validated in a demented population. The studies have suggested that information
gathered by outside sources reveals more depressive symptoms than dementia patients
admit themselves. One study that instructed caregivers to fill out traditional depression
scales showed that caregivers are reliable surrogate reporters of depressive symptoms
in patients with Alzheimer's disease (Logsdon, RG., Teri, L., 1995). The best validated
scale for dementia patients is the Cornell Scale for Depression in Dementia (CSDD). The
CSDD is an interviewer-administered scale that uses information both from the patient
and an outside informant. The scale has correlated well with depression as classified by
the Research Diagnostic Criteria. Factor structure analysis reveals 4 to 5 factors that are
assessed by the CSDD, including general depression, biologic rhythm disturbances,
agitation/psychosis, and negative symptoms. However, even the CSDD has been better
validated in patients with mild to moderate dementia, compared with patients with

severe dementia (Holroy, S.D. and Clayton, AH., 2000).

2.7 Treatment of depression

Depression can be managed in primary and general medical care. NICE
recommends stepped —care approach for person with mild depression (Figure 2.1),
recent onset. Psychosocial treatment, antidepressant medication are used for treatment.
The medication is used base on the balance of risk and benefits (Symond, S. and
Anderson, |., 2012).

2.7.1 Medication: Medication is used to treat people with severe depression or
depression with complications. Antidepressant medications affect the function of the

brain that control thought, emotion, perception, and behavior expression and affect to



the synthesis or destruction of neurotransmitters in the brain which have a direct effect
on depression.

2.7.2 Electroconvulsive therapy (ECT): ECT is used for severe depression with
complication, failure using medications, high risk suicidal case. ECT used recording
electroencephalogram (a measurement of electrical activity of the brain) through the
same electrodes use to deliver the stimulus, so that the physician can see how long the
induce seizure, usually twenty-five to forty-five seconds.

2.7.3 Limiting behavior. Limiting behavior is used for those with severe
depression and cannot control themselves.

2.7.4 Psychotherapy consisted of as follow:

Low-intensity (subthreshold and mild depression)

- Guided self-help based on CBT principles

- Computerized CBT

- Structured group physical exercise.

High-intensity (persistent milder depression, moderate to severe depression
i) Individual therapy
- CBT (addressing negative thoughts and associated

behavioral patterns)

- Behavioral activation (addressing unrewarding behavioral

patterns and withdrawal

- Interpersonal psychotherapy (addressing relationship and

role difficulties

i) Group therapy

- Individual therapies delivered in a group settings



- Couples therapy (focusing on partner interactions and

conflicts)

- Mindfulness-based cognitive therapy for relapse prevention

(includes meditation techniques, bodily awareness and self-

acceptance)

iii) CBT, cognitive behavioral therapy

STEP4 Severe and complex depression,

1

STEP3 Persistent subthreshold depressive symptom or

mild to moderate depression with inadequate response

risk to life, severe self-neglect =

Medication,high intensity psychological
intervention, Electroconvulsive therapy,crisis

service,combine treatment

t

to initial intervention; moderate and severe depression

t

Medication, high intensity psychological
intervention combined treatment,collaborative
care and referral for advance measurement and

intervention

t

STEP2 Persistent subthreshold depressive symptom, mild

to moderate depression

Low- intensity psychological and psychosocial
intervention, medication and referral for advance

measurement and intervention

t

t

STEP 1 All know and suspected presentation of depression

Assessment, support, psychoeducation, active

monitoring and referral for advance measurement and

intervention

Figure 2.1 Step care model for depression (National Institute for Health and Clinical

Excellence, 2007)




3. Endothelial cell

3.1 Anatomy and physiology of endothelial cell

The endothelium is a monolayer of cells lining the inside of all blood vessels

(Figure 2.2).

clastica interna

endothelial cells

Lumen

smooth muscle cells

Figure 2.2 Endothelial cell (Herrera, MD. et al., 2010)

The total weight of the vascular endothelium in a normal adult is approximately 3
kg. In larger blood vessels, the endothelial cells form a selective barrier preventing the
transfer of most substance contained in blood, while permitting, or facilitating (active
transport), the transfer of the others(i.e. insulin, lipoproteins). Additionally, the endothelial
cells are metabolically active, in that they take up and transform different substances
such as norepinephrine and various prostaglandins, as well as the serotonin released by
platelets. The endothelial membrane also contains converting enzyme which not only
transforms angiotensin | into a potent vasoconstrictor peptide, angiotensin I, but also
breaks down kinins, in particular bradykinin, to inactive peptide (Caterina, RD., Libbly,
P., Gimbrone, M A., 2007)..

In 1980, Furchgott and Zawadzki explained yet another endothelial cell function.
They discovered that the presence of endothelial cells was required to elicit relaxation in
an isolated artery in response to acetylcholine. This discovery triggered a major inquiry

into the role of endothelial cells in the local control of vasomotor tone. Endothelial-
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dependent relaxation was shown to be due to the release of one or more vasodilator
substances termed endothelium-derived relaxing factor (EDRF). In recent years, it has
become evident that not only acetylcholine but a host of other neurohumoral mediators
can trigger the release of these substances. The principle of endothelium-mediated
vasodilation is now established not only in vitro but also in the whole organism, and in
particular in the human. After that it also became evident that in some blood vessels,
particularly peripheral veins, stimuli causing endothelium-dependent relaxation of large
arteries could produce the reverse, namely endothelium-dependent contractions and
then endothelial control is exerted by release of vasoactive substances termed
endothelium-derived contracting factors (EDCF). Endothelial cells can produce at least
three substances which cause relaxation of vascular smooth muscle: nitric oxide,
endothelium-derived hyperpolarizing factor (EDHF) and prostacyclin (Caterina, RD.,

Libbly, P., Gimbrone, M A., 2007).

3.1.1 Regulatory functions of endothelium

The normal endothelium regulates vascular tone and structure and exerts
anticoagulant, antiplatelet, and fibrinolytic properties. The maintenance of vascular tone
is accomplished by the release of numerous dilator and constrictor substances (Table
2.2). A major vasodilative substance released by the endothelium is nitric oxide (NO),
originally identified as endothelium-derived relaxing factor (EDRF). Other endothelium-
derived vasodilators include prostacyclin  and bradykinin. Prostacyclin  acts
synergistically with NO to inhibit platelet aggregation. Bradykinin stimulates release of
NO, prostacyclin, and endothelium-derived hyperpolarizing factor, another vasodilator,
which contributes to inhibition of platelet aggregation. Bradykinin also stimulates
production of tissue plasminogen activator (t-PA), and thus may play an important role in
fibrinolysis (Kojda, G . and Hambrech, R., 2005)

The endothelium also produces vasoconstrictor substances, such as endothelin
(the most potent endogenous vasoconstrictor identified to date) and angiotensin Il

Angiotensin |l not only acts as a vasoconstrictor but is also pro-oxidant and stimulates



production of endothelin. Endothelin and angiotensin Il promote proliferation of smooth
muscle cells and thereby contribute to the formation of plaque. Activated macrophages
and vascular smooth muscle cells, characteristic cellular components of atherosclerotic
plaque, produce large amounts of endothelin (Madamanchi, N.R. and Runge, M.S.,
2007).

Damage to the endothelium upsets the balance between vasoconstriction and
vasodilation and initiates a number of events/processes that promote or exacerbate
atherosclerosis; these include increased endothelial permeability, platelet aggregation,
leukocyte adhesion, and generation of cytokines. Decreased production or activity of
NO,manifested as impaired vasodilation, may be one of the earliest signs of

atherosclerosis.



Table 2.2 Vasoregulatory substances synthesized by endothelium (Caterina, RD., Libbly

P., Gimbrone M A., 2007).

Substance Properties Secretion/expression Precursor
compound
Nitric oxide (NO) Vasorelaxing agent; inhibits Constitutive and inducible L-arginine
leukocyte adhesion, exerts expression. Production is
antiplatelet properties; inhibits | increased by thrombin, ADP,
SMC migration and shear stress, cyclic strain, and
proliferation. cytokines
Prostacyclin Antiplatelet and vaso relaxing | Constitutive and inducible Arachido
(PGL,) agent expression at sites of vascular nic acid
perturbation by pro-inflammatory
agents
Endothelium-derived Vasorelaxing agent Induced by acetylcholine, Arachido
hyperpolarizing bradykinin, and shear stress nic acid
factor(EDHF)
Angiotensin- Catalyzes the conversion of Endothelial surface Angioten
converting Ang | into Ang Il, which Sin |
enzyme(ACE) causes vasoconstriction.
Endothelin (ET-1) Cause vasoconstriction and Induced by hypoxia, shear Prepro
proliferation of smooth muscle | stress, and ischemia endothelin

cell

-1

Nitric oxide (NO) was found to have major similarites to EDRF. NO is

responsible for the vasodilator effect of nitrates, which also stimulate soluble guanylate

cyclase. NO is formed enzymatically in the endothelial cell from a semi-essential amino

acid: L-arginine. The enzyme involve has been called NO synthase, and is constitutive

in normal endothelial cells. The transformation of L-arginine to L-citrulline in the

presence of nicotinamide adenine dinucleotide phosphate (NADPH) derived electrons,

a reaction catalyzed by NO synthase (NOS), which exists as three isoform. NOS IlI




(endothelial NOS; eNOS) is a constitutive endothelial cell enzyme that continuously
produces small amounts of NO. The high-capacity inducible form type Il and the
constitutive neural form type | comprise the two other forms of NOS. Exposure of
macrophages, smooth muscle cell, and endothelial cell to cytokines such as
interleukin(lL-1), and TNF-a can induce type Il NOS, which produces large amounts of
NO during inflammatory process. They all require a number of cofactors and prosthetic
groups for their activity, including flavin adenine dinucleotide(FAD), flavin
mononucleotide(FMN), heme, calmodulin(CaM), and tetrahydrobiopterin (BH,). NO has
half-life approximately 3-5 seconds when produced by endothelial cell. Endothelial cell
release NO into the bloodstream where, before inactivation by oxyhemo-globin, NO can
remain biologically active in close proximity to the endothelial surface, thus inhibiting
leukocyte adhesion, augmenting fibrinolysis, and inhibiting platelet adhesion and
activation synergistically with prostacyclin (Madamanchi, N.R. and Runge, M.S., 2007).

Prostacyclin, thromboxane, leukotrienes, and hydroxyl-eicosatetraenoic acids
formed from polyunsaturated 20-carbon fatty acids, including the most abundant and
the most biologically prominent precursor, arachidonic acid (AA). Prostaglandins H,
(PGH,) has half-life approximately 5 min in aqueous media, causes vasoconstriction,
and undergoes further enzymatic conversion into several PGs such as PGD,, PGE,,
PGF,-a or PGl,. Prostanoids signal through a series of seven-membrane spanning G-
protein-coupled receptors. Through activation of the IP receptor present on smooth
muscle cell and platelets, PGI, causes vasodilation and inhibits platelet aggregation
(Newaz, M.A. et al., 2006).

Endothelium-derived hyperpolarizing factor (EDHF): In the early 1980s, several
lines of evidence began to indicate that the release of either NO or PGI, did not fully
explain endothelium-dependent relaxation. The observation that this process involves
hyperpolarization of the target vascular SMC, causing relaxation without increased
intracellular level of cyclic nucleotide, lead to the concept of “endothelium-derived

hyperpolarizing factor’(EDHF). EDHF would transduce its cellular effects by either

directly or indirectly opening K" channels on vascular SMC, or through a



hyperpolarization of endothelial cell, facilitating the electrical coupling between EC and
vascular SMC. The release of EDHF by endothelial cell is also controlled by the cytosolic
calcium concentration, and is inhibited by calmodulin antagonist. The endothelial cell
membrane receptor responsible for the acetylcholine-induced release of EDHF differs
pharmacologically from that releasing EDRF-NO, given that the first belongs to the
muscarinic M,subgroup, and the second to either the M, or M, subgroup (Newaz, M.A.
et al., 2006).

Endothelins: Endothelins are well-characterized and potent vasoconstrictors.
Endothelial cell release 75% of their endothelin abluminally, toward SMC, the remainder
enters the vessel lumen, so that the plasma of normal healthy subjects has low levels of
ET-1. Stimulation of SMC endothelin receptors induces vasoconstriction by two different
mechanisms: increased intracellular calcium influx and activation of phospholipase C
and A,. Increased production and activity of ET may participate in several pathologic
states related to dysfunctional endothelium, such as pulmonary and systemic

hypertension, heart failure, and atherosclerosis (Donato DJ. et al., 2009).

3.2 Endothelial cell dysfunctions in the elderly

Increasing age is the major risk factor for the development of cardiovascular
diseases due to the development of vascular endothelial dysfunction. The loss of
endothelium-dependent NO-mediated vasodilation occurs early during endothelial
dysfunction. Indeed, dysregulation of NO biovailability as a result of oxidative is the key
mechanism mediating reduces endothelium-dependent dilation with aging. Oxidative
stress increases with age as a consequence of greater production of reactive oxygen
species. This is result from up-regulation of the oxidant enzyme NADPH oxidase,
uncoupling of NO producing enzyme, increased mitochondrial synthesis during
oxidative phosphorylation. Increased bioactivity of the potent endothelial-derived
constricting factor ET-1 (endothelin-1), reduced endothelial production of responsive-

ness to dilatory prostaglandins, the development of vascular inflammation, formation of



AGEs (advanced glycation end-products), an increased rate of endothelial apoptosis
and reduced expression of estrogen receptor a (in postmenopausal females) also
probably contribute to impaired EDD with aging (Caterina, RD., 2007). Mechanism

involved in age-related endothelial dysfunction are as follows:

3.2.1 Increasing oxidative stress

NO is rapidly inactivated by ROS, mainly by superoxide radical. In the elderly,
major cause of attenuated vasorelaxant response is due to the increased oxidative
stress.

Under physiological conditions, the endogenous antioxidant defence
mechanisms, such as the different isozymes superoxide dismutase (Cu/Zn-SOD, Mn-
SOD and extracellular SOD, EC-SOD), the balance between the production of NO and
O, ~is preserved. Among the SOD isoenzymes, the EC-SOD is the more effective in the
defence of the arteries facing to aging. The main systems proposed as responsible for
the increase in the O,~ anions production in aging, are the following: the xanthine
oxidase and NADPH oxidase enzymes, and the mitochondrial respiratory chain.
Accordingly, it has been shown an increased generation of endothelial NADPH oxidase-
derived O, anions in the carotid artery from old rats as well as higher levels of
expression and activity of this enzyme in the aorta from old rats have been confirmed
(Outdo, A. et al., 2006). In addition, this enzyme is upregulated by the tumor necrosis
factor a (TNF-a) which is over expressed in aging. However, other authors noted that the
oxidative stress associated with aging might not be dependent on NADPH oxidase, but
related to the increased activity of the enzyme xanthine oxidase (Newaz, M.A. et al.,
2006).

The mitochondria continually produces O, anions, so that the mitochondrial
DNA is continuously exposed to oxidative damage. The result is a reduction in the
number of mitochondria, a lower expression of mitochondrial proteins, as well as an
alteration of their activity. These facts altogether lead, firstly, to the malfunction of the
respiratory chain and to an even greater increase in the O,~ anions production, and

secondly, to a depletion in energy supply to cells. Such resulting state is known as



mitochondrial dysfunction. The mitochondrial dysfunction is directly related to the onset
of atherosclerosis, not only for its role in endothelial dysfunction, but also for its influence
on other factors that promote such vascular disease: the destruction of pancreatic b-
cells and an increased LDL oxidation The injury provoked by the anion ONOO~in age-
related endothelial dysfunction not only leads to the inactivation of the Mn-SOD, but also
can act on any susceptible protein to the nitrosylation of its tyrosine and cysteine

residues (Madamanchi, N.R. and Runge, M.S., 2007)(Figure 2.3).
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Figure 2.3 Increasing oxidative stress in endothelial dysfunction associated to

the elderly(Herrera, MD. et al., 2010).

3.2.2 Increasing in the expression of pro-inflammatory cytokines

Inflammation is considered to be a critical initial step in the development of
atherosclerosis during aging. Currently, the studies demonstrated that arterial aging,
even in the absence of traditional risk factors for atherosclerosis, is associated with a
pro-inflammatory shift in gene expression profile (Csiszar, A. et al., 2005). Pro-
inflammatory changes in endothelial phenotype, known as “endothelial activation,”

involve up regulation of cellular adhesion molecules, an increase in endothelial-



leukocyte interactions and permeability, as well as alterations in the secretion of
autocrine /paracrine factors, which are pivotal to inflammatory responses. There is
growing evidence that age-associated low-grade inflammation accelerates the
incidence of chronic diseases, including atherosclerosis. In humans, plasma
concentrations of several inflammatory markers (i.e. tumor necrosis factor-alpha,
interleukin-6, s-VCAM-I, sE-selectin) are positively correlated with age. High level of
cytokines contribute to a pro-inflammatory microenvironment that facilitates both the
development of vascular dysfunction and promotes endothelial apoptosis in aging
(Csiszar, A. et al., 2007).

In currently, the study demonstrates NF-kB associated endothelial dysfunction in
the aging. It is responsible for regulating gene expression of factors that control cell
adhesion, proliferation, inflammation, and specific enzymes. The endothelial dependent
dilation was impaired in the elderly and was associated with increased nuclear
translocation of NF-kB in their vascular endothelial cells. NFkB is an important role in
mediating vascular endothelial dysfunction in the elderly by stimulating inflammation and

oxidative stress (Figure 2.4) (Donato, DJ. et al., 2009).



Mitochondrial L) NADPH
dysfunction oxidase

'
1
1
'
'
'
'
1
'
'
'
'
'
'
1
1

v

o —> * NO —J ’PApclptoss '

|

Endothelial
dysfunction

MNOS |
™ ICAM

M pro-inflammatory
I mediators

Vascular
damage

Inactive NF-xp Active NF-kf

PARP-1

Figure 2.4 Mechanism contributing to endothelial dysfunction and activation of

inflammatory pathways (Herrera, MD. et al., 2010).

3.2.3 Senescence and regeneration of endothelial cells

Cellular senescence is characterized by permanent exit from the cell cycle and
the appearance of distinct morphological and functional changes associated with an
impairment of cellular homeostasis. Many studies support the occurrence of vascular
endothelial cell senescence in vivo, and the senescent phenotype of endothelial cells
can be transformed from anti-atherosclerotic to pro-atherosclerotic, implicating a critical
role of endothelial cell senescence in the initiation and progression of atherosclerosis.
Thus, endothelial cell senescence promotes endothelial dysfunction and may contribute
to the pathogenesis of age-associated vascular disorders (Erusalimsky, J.D. and
Skene,C., 2009).

Cellular senescence occurring in vascular endothelial cells has been directly
related to the onset of the age-related endothelial dysfunction since decrease levels of
NO, eNOS activity, shear force induced NO production, PGI2 release and an increased
ROS, TXA, and ET-1 production have been found in the senescent endothelial cells

(Haendeler et al., 2003). Although several molecular mechanisms may be proposed as



responsible for the cell senescence phenomenon, the shortening of the length of
telomeres is one of the most accepted mechanisms that may lead to the endothelial
senescence. Telomeres are the final region of chromosomes and their main function is
to protect the rest of the chromosome from degradation and oxidation. In each round of
cell division, telomeres narrow, and once a critical length is exceeded, this protective
function is no longer exerted. Senescence is reached when the telomeres are shortened
below a critical length. Indeed, telomere length is inversely correlated to age in
endothelial cells in vivo. Accordingly, the length of telomeres in the endothelial cells of
the abdominal aorta and the iliac artery is inversely proportional to the age of the
patients. In addition, this shortening is more severe in those arteries from elderly patients

with coronary disease and atherosclerosis (Minamino, T. and Komuro, |., 2007).

3.3 Depression and endothelial dysfunction

Several line of evidence has converged to establish a bidirectional relationship
between vascular disease and depression. Depression linking to an increased risk for
coronary artery disease is uncertain, although a number of abnormalities have been
proposed, including abnormalities of hypothalamic pituitary axis, the sympathetic
adrenal system, and cytokine activation.

Depression may contribute to the onset of a chronic inflammatory response to
injuries of the vascular endothelium. It could accomplish this by promoting maladaptive
health practices such as triggering dysregulation of the neurohormonal systems
responsible for cortisol and catecholamine secretion. Currently study showed that
depression maintains inflammatory response by diminishing the immune system’s
sensitivity to the glucocorticoid hormones and to extent that depression promotes
cortisol hypersecretion (Carney, RM. et al., 2002).

Endothelial dysfunction is defined as the loss of capacity of nitric oxide to induce
vasodilation, but the term is also used to describe the imbalance of relaxing and
contracting endothelium-derived factors. Later on, the role of immunological factors in

arterial lipid deposition as well as proliferation and migration of smooth muscle came to



light and inflammatory processes were seen as key determinants of coronary disease
progression. Overall, depression is associated with activity of inflammatory response,
including elevation of peripheral leucocyte, C-reactive protein ,and pro-inflammatory
cytokine production(IL-1B, IL-2, IL-6, TNF-a. (Thomas, AJ. et al., 2005; O’'Brien, SM. et
al., 2007). There is evidence that IL-1, IL-6, TNFa, IL-12 increased in person with
depressive symptoms (Apostolakis, S. et al., 2008). IL-6 contributes to atherosclerosis
via atherosclerotic plague formation and plague destabilization. The inflammatory
marker C-reactive protein (CRP) is one of the strongest independent predictors of future
cardiovascular disease, and CRP affect to downregulate eNOS and destabilize eNOS
mRA, result in decreased NO release (Mellédo, JM. et al., 2004).

The other study showed that endothelial dysfunction is associated with
hyperactivity the HPA (Hypothalamic-pituitary-adrenal) system, and more specifically
increased cortisol concentration. And then HPA axis mechanism has been proposed for
the increased risk of coronary artery disease in patients with depressive symptoms.
Indeed, cortisol promotes the development of atherosclerosis and accelerates damage
of endothelial cells, and effect to decrease endothelial NO production. It has been

shown that cortisol induces a downregulation of eNOS in endothelial cells as well as a

decrease in plasma NO level (Figure 2.5) (Paz-Filho, G. et al., 2010).
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Figure 2.5 A proposed conceptual framework for the pathways connecting depression

and cardiovascular disease (Paz-Filho, G. et al., 2010).

3.4 Clinical assessment of endothelial function

Endothelial function can be assessed invasively using acetylcholine, which induces
endothelium-dependent dilation and smooth muscle-mediated constriction. In healthy
coronary arteries, endothelium-dependent dilation predominates. In the presence of
endothelial damage, vasoconstriction predominates. The coronary artery diameter is
compared by quantitative angiography before and after infusion of acetylcholine. The
functional status of the coronary microvasculature can also be assessed using
intracoronary Doppler ultrasound to measure blood flow in resistance vessels for
response to substances that produce either endothelial-dependent or endothelial-
independent vasodilation. Venous occlusion plethysmography has been used to
measure vasomotor responses of forearm resistance vessels during infusion of
acetylcholine into the brachial artery (Celermajer, DS., 2008).

Another noninvasive method of detecting endothelial dysfunction uses high-

resolution ultrasound to measure the brachial artery diameter in response to reactive
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hyperemia. Reactive hyperemia induces increased blood flow and shear stress,
stimulating NO release and flow-mediated dilation (FMD) that can be quantified as an
index of vasomotor function. The systemic nature of atherosclerosis is reflected by the
close correlation between endothelial dysfunction in the forearm and coronary
endothelial dysfunction. These findings also suggest that noninvasive assessment of
peripheral arteries may be useful for determining the effects of risk factors on endothelial
function and for evaluating the effects of therapy (Corretti, MC. et al., 2002; Dhindsa, M

et al., 2008).

4. Exercise in the elderly

Exercise, including aerobic exercise and resistance exercise, is an important for
the elderly. This preventive recommendation specifies how the elderly, by engaging in
each recommended mode of exercise, can reduce the risk of chronic disease,
premature mortality, functional limitations, and disability.

Aerobic exercise. The elderly need moderate-intensity aerobic exercise for a
minimum of 30 min on five days each week or vigorous intensity aerobic exercise for a
minimum of 20 min on three days each week. Moderate-intensity aerobic exercise
involves a moderate level of effort relative to an individual's aerobic fitness. On a 10-
point scale, where sitting is 0 and all-out effort is 10, moderate-intensity exercise is a 5
or 6 and produces noticeable increases in heart rate and breathing. On the same scale,
vigorous-intensity exercise is a 7 or 8 and produces large increases in heart rate and
breathing. For example, given the heterogeneity of fithess levels in older adults, for
some older adults a moderate-intensity walk is a slow walk, and for others it is a brisk
walk. This recommended amount of aerobic exercise is in addition to routine activities of
daily living of light-intensity (e.g., self care, cooking, casual walking or shopping) or
moderate-intensity exercise lasting less than 10 min in duration (e.g., walking around

home or office, walking from the parking lot). The elderly recommendation defines



aerobic intensity as relative to fitness, in the manner of an exercise prescription. For
aerobic exercise, ACSM recommends a target intensity of 50-85% of oxygen uptake
reserve—a range that includes both moderate and vigorous exercise (Francescomarino,
SD. et al., 2009).

Resistance exercise. The elderly will benefit from performing activities that
maintain or increase muscular strength and endurance for a minimum of two days each
week. It is recommended that 8-10 exercises be performed on two or more
nonconsecutive days per week using the major muscle groups. To maximize strength
development, a resistance (weight) should be used that allows 10-15 repetitions for
each exercise. The level of effort for muscle-strengthening activities should be moderate
to high. On a 10-point scale, where no movement is 0, and maximal effort of a muscle
group is 10, moderate-intensity effort is a 5 or 6 and high-intensity effort is a 7 or 8.
Resistance exercise include a progressive-weight training program, weight bearing. The
recommendation specifies the intensity of exercise that maintains and increase muscle
strength. ACSM recommends performing at least one set of repetitions for 8-10
exercises that train the major muscle groups, and recommends exercise for each
muscle group occur on two or three nonconsecutive days each week. Experts
recommend 10 to 15 (as opposed to 8-12) repetitions per set for older adults
(Francescomarino, SD. et al., 2009).

Flexibility and Balance. The elderly should perform activities that maintain or
increase flexibility and balance exercise its can reduce risk of injury from falls. At least
10 min of flexibility activities is recommended based upon the time required for a
general stretching routine involving major muscle and tendon groups with 10-30 s for a
static stretch and 3-4 repetitions for each stretch. Preferably, flexibility activities are

performed on all days that aerobic or resistance exercise is performed (ACSM, 2006).



4.1 Principle of exercise in the elderly (ACSM, 2006).

Mode

- The exercise modality should be one that does not impose excessive
orthopedic stress.

- Walking is an excellent mode of exercise for many elderly people

- Aquatic exercise and stationary cycle exercise may be especially
advantageous for those with reduced ability to tolerate weight-bearing
activity.

- The activity should be accessible, convenient, and enjoyable to the
participant, all factors directly related to exercise adherence.

- A group setting may provide important social reinforcement to
adherence.

- The wide range of health and fitness level observed among older adults
may require special consideration in terms of integrating intensity,
frequency, and duration into an exercise plan.

Intensity

The intensity guidelines and precautions established for adults for

aerobic exercise training generally apply to elderly people.

To minimize medical problems and promote long term compliance,
exercise intensity for inactive elderly people should start low and
individually progress according to tolerance and preference. Initiating a

program at less than 40% VO,R or HRR is not unusual.



- Many older persons suffer from a variety of medical condition; thus, a
conservative approach to increasing exercise intensity may be

warranted initially.

- Exercise need not be vigorous and continuous to be beneficial; a daily
accumulation of 30 minutes of moderate-intensity physical activity can

provide health benefits.

- Longer-duration or higher-aerobic intensity offers additional health and
fit-ness benefits, although it can lead to greater risk of cardiovascular
and musculoskeletal problems and lower compliance to long-term

exercise plan.

- A measured peak heart rate is preferable to an age-predicted peak heart
rate when prescribing aerobic exercise because of the variability in peak
heart rate in persons more than 65 years of age and their greater risk of

underlying coronary artery disease.

- Elderly persons are more likely than young persons to be taking

medications that can influence heart rate.

Duration
- Exercise duration need not be continuous to produce benefits; thus,
those who have difficulty sustaining exercise for 30 minutes or who
prefer shorter bouts of exercise can be advised to exercise for 10-minute

periods at different times throughout the day.

- To avoid injury and ensure safety, older individuals should initially

increase exercise duration rather than intensity.



Frequency
- Physical activity performed at a moderate intensity should be performed

most days of the week.

- If exercise is undertaken at a vigorous level, it should be performed at
least 2 to 3 day/week, with exercise and no exercise or (low-to moderate-

intensity) exercise days alternated.

4.2 Components of the training session (ACSM, 2006).

Warm up

Warm-up facilitates the transition from rest to exercise, stretches postural
muscles, augments-blood flow, elevates body temperature, dissociates more oxygen,
and increases the metabolic rate from the resting level to the aerobic requirements for
endurance training.

The exercise session should begin with 5-10 minutes of low-intensity large
muscle activity and should stretch the major muscle groups using static techniques.
Stretching exercises performed as part of the warm-up may primarily have an acute
effect, whereas flexibility performed during the cool-down.

Conditioning phase

The conditioning phase includes endurance, resistance, and flexibility
programming. Depending on the individual’'s goals or outcomes; one, two, or all
program areas can be included.

Cool-down

The cool down period provides a gradual recovery from the endurance phase
and includes exercises of diminishing intensities. The cool-down is critical to attenuate
the exercise-induced circulatory responses and return HR and BP to near resting
values; maintain adequate venous return, thereby reducing the potential for post

exercise hypotension and dizziness; facilitate the dissipation of body heat; promote



more rapid removal of lactic acid than stationary recovery; and combat the potential,
deleterious effects of the post exercise rise in plasma catecholamines.
4.3 Benefits of exercise (Health care committee, 2004).
4.3.1 Improvement in cardiovascular and respiratory function.
- Increased maximal oxygen uptake resulting from both central and

peripheral adaptations.

- Decreased minute ventilation at a given absolute submaximal intensity.

- Decreased myocardial oxygen cost for a given absolute submaximal

intensity.

- Decreased heart rate and blood pressure at a given submaximal

intensity.

- Increased capillary density in skeletal muscle.

- Increased exercise threshold for the accumulation of lactate in the blood.

- Increased exercise threshold for the onset of disease signs or

symptoms.

4.3.2 Reduction in coronary artery disease risk factors.

- Reduced resting systolic/diastolic pressures

- Increased serum high-density lipoprotein cholesterol and decreased

serum triglycerides.

- Reduced total body fat, reduced intra-abdominal fat.

- Reduced insulin needs, improved glucose tolerance.

- Reduced blood platelet adhesiveness and aggregation.



4.3.3 Decreased morbidity and mortality.
- Primary prevention; coronary artery disease, diabetes, stoke,

osteoporotic fractures.

- Secondary prevention; reduced in rate of nonfatal re-infarction.

4.4 Mind and body exercise

Currently, mind and body exercise extend back to ancient times in Asia, and
many of these forms, now referred to as mind-body therapies, recently are practiced
throughout the world. Use of mind-body practice have increased in US. Around 20% of
the population engage in some form of mind-body practice base on data from the 2007
National Health Interview Survey, with yoga, meditation, and deep breathing exercises
being the most popular. Modalities of mind-body exercise such as yoga, tai chi, gigong,
and meditation may represent adjuncts to the conventional care and management of
metabolic syndrome. A recent comprehensive review found that yoga improved specific
metabolic risk factors, including blood pressure, lipoprotein profiles, body mass index,
and insulin sensitivity. Growing evidence suggest that tai chi and gigong improve
indices of glycemic control. Later, there is evidence mind-body practices using for
reducing depression, anxiety, stress and improving associated health outcomes,
including promotion of adequate sleep (Anderson, JG. And Taylor, AG., 2011).

Yoga, a type of mind-body-spirit exercise, originated in India more than 2000
years ago. It has complex system of spiritual, moral, and physical directives, and the
purpose of yoga practice is to attain “spiritual self-realization” (Chen, KM. et al., 2009).

Tai chi is mind-body exercise with origins in traditional Chinese martial and
healing arts (Yeh, GY. et al, 2004).

Mind-body modalities are simple, economical, noninvasive therapies, easy to

learn, and can be practiced easily by individuals who may experience potential



limitation in mobility. Moreover, mind-body exercise typically bring immediate positive

benefits, including feeling of relaxation and tranquility (Chen, KM. et al., 2009).

5. Related research studies
5.1 National studies

In Thailand, there is a little evidence related in this study related research .

Kanungsukkasem and co-worker investigated the effect s of jogging and jogging
meditation upon the selected physical fitness components and the selected mental
fithess component. The subjects were 50 volunteers male and female, age between 35-
55 years old, who then were purposively random assigned into 2 groups: control
group(jogging group) and experimental group (jogging meditation group). The subjects
in each group were trained for 10 weeks, 3 days a week, with 30 minutes of duration per
day. The selected mental fitness component and the selected physical fithess which
had been tested by each subject before and after training were consisted of 23 items in
which there were 20 items of physical fithess component and 3 items of mental fitness
components. After 10 weeks of training program, the results of each test were then
statistically treated to analyze the differences between mean by t-test and the analysis of
covariance

The results were revealed that there were significant differences in 9 items of
the physical fithess components in jogging group and there no any significant
differences in the mental fitness components in jogging group. There were significant
differences in 9 items of the physical fithess components in the jogging meditation
group and there were significant differences in 2 items of the mental fithess components
in the jogging meditation group. There were no any significant differences in physical
and mental fithness component when compared between jogging group and jogging

meditation group(Kanungsukkasem, V., Somprayon, S. Paichit, S.,1991).



Vorasetawut and co-worker investigated the effects of running meditation on
physical fitness and the side effect of menstruation in women and premenstrual
syndrome and dysmenorrhea, thirty subjects premenstrual syndrome and dysmenorrhea
women were included in this study and were divided in to 2 groups. Running meditation
group were trained 3 session/week for 12 weeks. Before and after experiment,
physiological characteristic, health related physical fitness, and the severity of side
effects of menstruation and dysmenorrhea were measured.

The results showed that there were no significant differences in health related
physical fitness, and the severity of side effects of menstruation and dysmenorrhea in
control group. However, flexibility, leg muscle strange, maximal oxygen consumption of
the running meditation group were significantly increased as well as the side effects of
menstruation and dysmenorrhea were significantly decreased when compared before
and after experiment. Maximal oxygen consumption of the running meditation group was
significantly increased than control group as well as the side effects of menstruation and
dysmenorrhea were significantly decreased than control group. The study indicated that
running meditation can improve cardiorespiratory fitness and decreased side effect of
menstruation in women and premenstrual syndrome and dysmenorrhea (Vorasetawut, T.
and Suksom, D., 2010).

Suksom and co-worker determined the effects of exercise with flexible stick
training on physical fitness and endothelial function and compare it with Tai Chi training.

Thirty older women were recruited and were divided into EF group and TC
group. Both training groups performed training assigned protocol that consisted of 70%
of maximal heart rate, 40 minutes per day, four days per week for 12 weeks. Health
related physical fithess and biochemical data were assessed in all participants. Post-
Occlusive Reactive Hyperemia (PORH) was used to monitor endothelial function by
using a Laser-Doppler fluxmeter.

The results showed that the health related physical fitness was significantly

higher in the EF group (p < 0.05). Plasma malondialdehyde and von Willebrand factor,



an indicator of free radical damage and endothelial dysfunction, respectively as well as
cholesterol level were significantly lower (p < 0.05) in the EF group. The peak Laser-
Doppler flux (LDF)/baseline LDF, and recovery time were significantly improved after 12
weeks of EF training (p < 0.05). This was not observed after 12 weeks of TC training

(Suksom, D., Siripatt, A., Lapo, P., Patumraj, S., 2011).

5.2 International studies

Pullen, PR. et al. (2008) investigated an 8-week regimen of yoga on exercise
capacity, inflammatory markers, and quality of life (QoL) in patients with HF. A total of 19
patients were enrolled after the initial screening. Of the 19 patients, 9 were randomized
to YT and 10 to MT. Measurements included a graded exercise test (GXT) to V O(2Peak)
and the following serum biomarkers: interleukin-6 (IL-6), high-sensitivity C-reactive
protein (hsCRP), and extracellular superoxide dismutase (EC-SOD). The Minnesota
Living with Heart Failure Questionnaire (MLHFQ) was administered to assess changes in
QoL.

The results showed that GXT time and VO,Peak were significantly improved in
the YT versus MT groups (+18% in the YT and -7.5% in MT; P = .03 vs. control and +17
in YT and -7.1in MT; P = .02, respectively). There were statistically significant reductions
in serum levels of IL-6 and hsCRP and an increase in EC-SOD in the YT group (all
P < .005 vs. MT). MLHFQ scores improved by 25.7% in the YT group and by 2.9% in the
MT group. This study indicated that Yoga improved exercise tolerance and positively
affected levels of inflammatory markers in patients with HF, and there was also a trend
toward improvements in QoL.

Chen, KM. et al. (2009) determined the effects of 6 months of silver yoga
exercises in promoting the mental health of older adults in senior activity centers,
especially their sleep quality, depression, and self-perception of health status. 139 older

adults ages 60 and over was recruited. Participants were randomly assigned into either



the experimental (n=62) or the control (n=66) group based on attendance at selected
senior activity centers. A 70-min silver yoga exercise program was implemented three
times per week for 6 months as the intervention for the participants in the experimental
group.

The results showed that most of the mental health indicators of the participants
in the experimental group had significantly improved after the silver yoga interventions,
and many of the indicators improved after 3 months of intervention and were maintained
throughout the 6 months study. The mental health indicators of the participants in the
experimental group were all better than the participants in the control group (all p<.05).

Eyigor, S., Karapolat, H., Durmaz, B., Ibisoglu, U., Cakir, S. (2009) investigated
the effects of group-based Turkish folkloric dances on physical performance, balance,
depression and quality of life in 40 healthy elderly over the age of 65 years. Subjects
were randomly allocated into group1 (folkloric dance-based exercise) and group 2
(control). A 8 week dance-based exercise program was performed. 20- m walk test, 6 —
min walk test, stair climbing and chair rise time, Berg balance scale (BBS), the Medical
Outcomes Study (MOS), 36-item short from health survey(SF-36), and geriatric
depression scale (GDS) questionnaires were measured.

The results showed that In group 1 statistically significant improvements were
found in most of the physical performance tests, BBS and some SF-36 subscale after
exercise. In group 2 there was no significant change in the variables. When compared
between group, significant improvements in favor of group 1 emerged in most of the
functional performance tests, in some of the SF-36 subscales and BBS score.

Lim, YM., Hong, GR. (2010) determined the effects of 16 weeks Kouk-Sun-Do
(KSD) exercise on physical fitness, emotion state, and immunoglobulin A in community-
dwelling elders in Korea. A total of 19 elders in the intervention group and 20 elders in
control group were recruited in this study. The KSD exercise with low intensity exercise

was performed over a 45 minute session, three times a week for a 16 week period.



The result revealed that the effectiveness of KSD exercise on the physical
fitness, emotion state, and IgA, and KSD can be identified as a feasible type of low-
intensity exercise for elders.

Chan, AS., Wong, QY., Sze, SL., Kwong, PP., Han, YM., Cheung, MC. (2012)
demonstrated that the effect of a newly developed Chinese Chan-based Dejian Mind-
Body Intervention (DMBI) with the Cognitive Behavioral Therapy (CBT) on improving
depressive symptoms in patients with depression. Seventy-five participants diagnosed
with major depressive disorder were randomly assigned to receive either 10-session
CBT or DMBI, or placed on a waitlist. Pre-post measurements included record of anti-
depressants treatment, ratings by psychiatrists who were blinded to the experimental
design and self-report on mood measures, and performance in a cognitive test tapping
concentration ability.

The results showed that Both the CBT and DMBI groups significantly reduced
overall depressive syndrome after intervention. Furthermore, the DMBI group (p<0.05),
but not the CBT or waitlist groups, demonstrated significant reduction in intake of anti-
depressants, and significant improvement in specific depression-related symptoms
including difficulty in concentration (p=0.002), and problems in gastrointestinal health
(p=0.02) and overall sleep quality (p<0.001).

Hunter, SD. et al. (2012) investigated the effect of hatha yoga on arterial
elasticity and endothelial function. A cross-sectional study was performed to determine
whether yoga practitioners would demonstrate greater arterial compliance and
endothelium-dependent vasodilation than their sedentary peers. An intervention study
involving 13 sedentary middle-aged and older adults (51 + 7 years) was performed to
determine whether 12 weeks of hatha yoga would elicit increases in arterial compliance
and endothelial function. In the cross-sectional study involving a total of 34 subjects,
there were no group differences in body fatness, blood lipid and lipoprotein

concentrations, carotid artery compliance or brachial artery flow-mediated dilation



(FMD). Hemoglobin A1c was lower in yoga practitioners than in sedentary adults
(P < 0.05). Total cholesterol and hemoglobin A1c decreased after the intervention
(P < 0.05) while carotid artery compliance and brachial artery FMD did not change. The
results of both cross-sectional and interventional studies indicate that regular practice of

hatha yoga is not associated with improvements in vascular functions.

6. Conceptual Framework

The conceptual framework in this study was shown in Figure 2.6.
It demonstrated that the elderly with depressive symptoms had decreased physical
fithess and associated increasing pro-inflammatory markers i.e. interleukin 6, C-reactive
protein. Whether or not the arm swing walking meditation exercise and traditional
walking exercise could developed those parameters and investigated the effects on
physical fitness, pro-inflammatory markers, nitric oxide, endothelial function, cortisol
level and depression score. Moreover, we would like to compare with the traditional

walking exercise.
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CHAPTER III

METHODOLOGY

The present study aimed to create the arm swing walking incorporate with Buddhist
meditation exercise program appropriate for elderly with depression and to determine the
effects of the program on endothelial dependent vasodilation, physical fitness and
depression in elderly subjects with depressive symptoms. The study was divided into 2
parts. First, the arm swing walking incorporate with Buddhist meditation exercise training
program was created and was evaluated suitability component of exercise for the
elderly. Two, to investigate the effects of exercise training program on endothelial
dependent vasodilation, physical fithess and depression. All protocols and procedures
used in study were reviewed and approved by the Ethics Review Committee for
Research Involving Human Research Subjects, Health Science Groups, Chulalongkorn

University.

Participants

The elderly aged 60-90 years and had mild to moderate depressive symptoms
as defined by Geriatric Depression Scale of 13-24 scores (Yasavage et al., 1982) and
was translated into Thai language for Thai Geriatric Depression Scale (TGDS; Train the
Brain Forum Committee,1994). Participants were recruited from Banbangkae Social
welfare Development centers for older persons in Bangkok, Thailand. A total of 45
females elderly was conducted in this study following Cohen table at power 0.8, effect
size 0.5(Cohen, 1988). The eligible subjects were randomly allocated into three groups;
sedentary control group (CON; n=15), traditional walking exercise training (TW; n=15)
and arm swing walking incorporating with Buddhist meditation exercise training (ASW;

n=15).



Inclusion criteria

1. The elderly aged 60-90 years and had mild to moderate depressive
symptoms as defined by Geriatric Depression Scale of 13-24 scores

(Yasavage et al., 1986).

2. All participants were normally mobility and independent self-care.

3. All participants were free from severe hypertension, diabetes mellitus,

severe cardiovascular and cerebrovascular disease.

4. All participants had good conscious and were able to communication.

5. All participants were free from history of psychiatric illness and on

psychiatric medication.

6. All participants were free from other the study.

7. All participants were obtained an informed consent.

Exclusion criteria

1. The participants dropped out or completed less than 80% of the training

schedule.

2. The participants were injured and sick in during the training.

Data collecting

The data were collected manually. The elderly volunteers were assessed
depression by Geriatric Depression Scale. Depression diagnosis was confirmed by
psychologist. The exercise training programs were conducted in elderly with depressive
symptoms at Banbangkae Social welfare Development centers for older persons in

Bangkok.



Instruments

Instruments were used in the selected participant.

1. Thai Geriatric Depression Screening Scale (TGDS)

2. The Physical Activity Readiness Questionnaire (PAR-Q)

3. The Informed Consent Form

Instruments were used in the assessment of exercise training program.

1. The assessment of exercise training program questionnaire

2. The satisfaction of exercise questionnaire

Instruments were used in exercise training program.

1. Heart rate monitor (Polar Team 2 Pro,USA)

Instruments were used in the assessment of physiological variables

1. Digital blood pressure (Omron, Japan)

2. Inner scan body composition (Tanita BC 533, USA)

3. Spirotouch (Spacelabs Burdick, USA)

4. Ultrasound equipment (CX50, Philips, USA)

5. Brachial analyzer program (Brachial Analyzer, Medical imaging applications,

USA)

Instruments were used in the assessment of blood chemical variables

1. Allegar X-12R Centrifuge (Beckman coulter, Inc., USA)

2. Freezer-80°

3. Nitric Oxide assay kit (Colorimetric nitric oxide assay kit, PromoKine,

Germany)



4. Interleukin-6 ELISA kits (eBioscience, Veinna, Austria)

Methods
The data were collected according to the purposes of this study. The study was
divided into 2 parts as follow:

Part 1: Arm swing walking incorporate with Buddhist meditation exercise training program

was created .

1. Literature reviewed involved exercise in the elderly, guidelines for the

treatment of elderly with depression.

2. The suitability mode, intensity, frequency, duration, progression of exercise
for improving endothelial function, physical fitness, depression in the elderly

with depressive symptoms were analysed

3. A preliminary study found that endothelial function was improved by upper-
lower aerobic exercise and depression was decreased by meditation
therefore the training exercise program was created base on mind and body
exercise that combined physical activities (by aerobic exercise) which help
physical healthy and mental management (by meditation) which make
mental health at the same time. “Arm swing walking incorporate with
Buddhist meditation exercise” (ASW) concentrate on spiritual movements of

the arm swing by praying Budd-Dha during walking.

4. ASW program were divided into two phases; phase 1 (weeks 1-6) and phase
2 (weeks 7-12). In phase 1, ASW programs were designed to achieve equal
mild intensity (20-39%heart rate reserve) in 20 minutes, 3 times a week. In
phase 2, the training was gradually increased to moderate intensity (40-50%
heart rate reserve) in 30 minutes, 3 times a week (American College of Sport

Medicine, 2006), and included 11 stretching in warm up and cool down



stage for 10 minutes. ASW program were performed walking in the 50

meters of oval shape indoor track.

ASW program was approved the content validity and reliability as follow :

5.1 The component of exercise training program questionnaire was created
by the researcher. It was used assessment suitability of ASW program.
The questionnaire was evaluated content validity by Assoc.Prof.
Dr.Thanomwong Kritpet, Assist. Prof. Dr. Chalerm Chaiwatcharaporn,
Assist. Prof. Dr. Wanchai Boonrod. The Item Objective Congruence

(I0OC) was considered and was accepted scored more than 0.5.

5.2 The suitability of ASW program was approved by Assoc. Prof. Dr.
Suchitra Sukonthasab, Dr. Tossaporn Yimlamai, Assoc. Prof. Somnuke
Gulsatitporn, Assist.  Prof. Dr. Orntipa Songsiri and Assoc. Prof.
Patsamon Khumtaveeporn. (2 sport science experts, 2 health science
experts, 1 physiotherapist). The component of exercise training program
questionnaire was used and it was calculated the mean of suitability the
ASW program. The mean score was divide to 5 level including least
(1.00-1.49 score),low(1.50-2.49 score), moderate (2.50-3.49 score),
good (3.50-4.49 score), excellence (4.50-5.00 score). The mean of
suitability the ASW program was excellence level (mean+SD = 4.50+0.64

score).

5.3 In pilot study, the ASW program was conducted in the elderly volunteers
(n=10). Heart rate, intensity, duration in during training exercise were
recorded. Test-retest reliability was considered. There was no difference

in heart rate in during training exercise when test — retest in1 week.



Part 2 : The effects of arm swing walking incorporate with Buddhist meditation exercise
training program on endothelial dependent vasodilation, physical fitness and depression
score.

The experimental design was summarized in Figure 3.2. The detail are as follow :

1. The elderly with depressive symptom volunteers have been aware of the

details to perform the data collection and signed in the Informed Consent Form.

2. The participants were randomly divided into 3 groups by using depression

scores.

Group 1: Participants could perform normal daily activities and did not
get any exercise (n=15).

Group 2: Participant received an aerobic exercise by walking at mild (20-
39% heart rate reserve; HRR) to moderate (40-59% heart rate reserve; HRR) intensity
(n=15). The target heart rate using formula:

Target HR = (HR -~ HR

max rest>

x %intensity + HR

rest

Group 3: Participant received mind-body exercise by arm swing walking
incorporate with Buddhist meditation exercise at mild (20-39% heart rate reserve; HRR)
to moderate (40-59% heart rate reserve; HRR) intensity (n=15).

Exercise Training program

The exercised participants underwent a 12-week training period, 3 days per
week. Both Traditional walking exercise training (TW) program and arm swing walking
incorporate with Buddhist meditation exercise training (ASW) program were divided into
two phases; phase 1 (weeks 1-6) and phase 2 (weeks 7-12). In phase 1, TW and ASW
training programs were designed to achieve equal mild intensity (20-39%heart rate
reserve) in 20 minutes, 3 times a week. In phase 2, the training was gradually increased
to moderate intensity (40-50% heart rate reserve) in 30 minutes, 3 times a week

(American College of Sport Medicine, 2006). To achieve this, intensity of exercise was



periodically monitored using the heart rate monitor (Polar Team 2 Pro, USA) to control for
heart rate reserve. The TW and ASW program included 11 stretching in warm up and
cool down stage for 10 minutes. Both exercise groups were performed walking in the 50
meters of oval shape indoor track.

The traditional walking exercise program

The elderly were instructed continuously walking 50 meters oval shape as follow

Table 3.1
Table 3.1 Traditional walking exercise program
Traditional walking exercise
Period Intensity program Duration Frequency
(wk) (%HRR) (min/time) (time/wk)
1-6 20-40 walking 50 meters oval shape 20 3
7-12 40-50 walking 50 meters oval shape 30 3

Arm swing walking incorporating with Buddhist meditation exercise

ASW program was created based on upper and lower limb aerobic exercise
movements incorporate meditation. The meditation was control by awareness with arm
movement. The subjects in ASW group performed walking while rhythmically swinging
both arms by voiced “Budd” with arm swing up and “Dha” with arm swing down. The
training program was increased workload by holding water bottle weight 500 ml in each

hand in phase two of training ( Table 3.2, Figure 3.1).



Table 3.2 Arm swing walking incorporating with Buddhist meditation exercise program

Arm swing
Period Intensity Frequency of Duration Frequency
(wk) (%HRR) arm Workload (min/time) (time/wk)
swing(rep/min)
1-6 20-40 108 Not 20 3
increasing
7-12 40-50 108 Holding water 30 3
bottle weight
500 mlin
each hand

Figure 3.1 arm swing walking incorporate with Buddhist meditation exercise in

phase 1 and phase 2



Elderly with depressive

symptoms (n=45)

Mild to Moderate intensity

3 day/week, 12 weeks

l

Sedentary control (CON)
(n=15)

N\
\

e

Traditional Walking
exercise (TW) (n=15)

Arm swing walking incorporate

with Buddhist meditation walking

exercise (n=15)

A 4

Test |

(Before training)

A

Test Il
(After training3 month)

y

Physiological Data
-Blood pressure
-Resting Heart rate

- Lung function

Y

A 4

—

Endothelial dependent
vasodilation

- FMD

- Vascular diameter

-Shear stress

Physical fitness Blood chemical
-VO, max -IL-6, CRP
-Body composition -Lipid profiles
-Muscle strength -CBC

-Muscle flexibility -Cortisol

- Balance and -NO

Psychological data
Geriatric Depression

scale (GDS)

Figure 3.2 Procedure in part Il



4. Parameter measurements are as follow:

4.1. Physiological characteristics measurement

Body composition measurement

Body mass and percent body fat was measured using by Inner scan Body
Composition (Tanita BC 533, USA). Body mass index was calculated as body mass
(kilograms) divide by height (meters) squared. Participants take off their shoe and socks
before measured.

Resting heart rate measurement

Participants rested in sitting or supine position for 5 minutes .The resting heart
rate was measured using by heart rate monitor (Polar, USA).

Resting blood pressure measurement

Participants rested in sitting or supine position for 5 minutes. The cuff was
placed above antecubital. The resting blood pressure was measured using by digital

blood pressure (Omron, Japan).

4.2 Endothelial dependent vasodilation measurement

Brachial artery characteristics were assessed with the ultrasound equipment
(CX50, Philips, USA), using the occlusion technique on the right forearm. All subjects
rested in the supine position for 20 min. The brachial artery was imaged above the
antecubital fossa in the longitudinal plane ( Figure 3.3, Figure 3.4). Baseline data was
monitored for 1 min and then the cuff placed around the right forearm was inflated
rapidly to 50 mmHg above systolic blood pressure for 5 min and deflated for 5 min of
recovery (Corretti et al., 2002; Dhindsa et al., 2008). Mean blood velocity was collected
by using the pulsed wave Doppler mode. Brachial analyzer program (Brachial Analyzer,
Medical imaging applications, USA) was used for analyzing changes in vascular

diameter. Shear rate was calculated by blood velocity/vascular diameter (Pyke et al.,



2008). FMD was calculated using the formula FMD = (d2-d1) x 100/d1 when d1 is the
averaged the brachial artery diameter at baseline, d2 is the averaged the maximal post

occlusion brachial artery diameter (Naidu,OA. et al., 2011).

|— Baseline ———} occlusion |— deflated |— After deflated —|

| T 0 5 T 6 T 7 T 8 T min
Diameter 2x10sec Diameter 2x10sec Dia. 2x10sec Diameter 2x10 sec
BFV 2x10sec BFV 2x10sec BFV 2x10sec BFV 2x10 sec

every 1 min x 3 times

Dia. = Diameter
BFV = Blood flow velocity

Figure 3.3 Protocol for ultrasound imaging

Figure 3.4 Imaging brachial artery diameters

4.3 Physical fitness measurement (Appendix G)

4.3.1 Arm curl test

Upper body strength and muscle strength of arms was measured with arm curl
test (Jone, C.J. and Rikli, R.E., 2002; Kostic, R. et al., 2008). The elderly was instructed

sat on the edge of a chair, flexed and extended elbows with dumbbell 5 pound weights



in supinated forearm within 30 seconds. The number of arm curl movement in 30
seconds was recorded. The elderly were repeated 2 times, and best the number of
arm curl test was analyzed.

4.3.2 30 second chair stand test

Lower body strength and muscle strength of legs was measured with the 30
second chair stand test (Jone, C.J. and Rikli, R.E., 2002; Justine, M., Hamid, T. A.,
Mohan, V., Jagannathan, M., 2012). This was determined by the elderly sat as far back
as possible in the chair and stood up from a seated position with arms folded across
their chest within 30 seconds .The numbers of times their stood up and sat down within
30 seconds were recorded.

4.3.3 Back scratch test

Back scratch test was used to measures the upper limb flexibility (Jone, C.J. and
Rikli, R.E., 2002). The elderly were seated on the side of the chair, one arm was flexed
beyond the shoulder with elbow flexed to the maximum and then the other arm and
internally rotated with both the finger attempting to touch each other than holding 2
seconds. The distance between the both middle fingers was measured that the elderly
were short of reaching both middle fingers (minus score) or beyond the middle fingers
(plus score). The test was repeated 2 times, and the best distance 2 times was
analyzed.

4.3.4 Chair sit and reach test

Flexibility of the lower back and backs of the upper legs was measured by chair
sit and reach test (Jone, C.J. and Rikli, R.E., 2002). Chair sit and reach test, the elderly
sat on the chair, leg extended with the bottom of the feet and then stretched their arms

forward as far as possible keeping the leg straight.



4.3.5 The timed up-and-go test

Agility and dynamic balance was measured by the time up and go test (Jone,
C.J. and Rikli, R.E., 2002).The elderly were instructed to stand up from a chair then
walked straight of distance 3 meters, turned around a cone and returned to chair. The
time used to complete test was recorded.

4.3.6 six-minute walk test

Aerobic endurance was measured with six- minute walk test (Jone, Riki &Beam,
2002; Doutreleau, S. et al., 2009). The elderly were instructed to walk as fast as possible
for six minute along 50 meters rectangular shape. The score was total distance walked
in 6 minutes. The VO, max was calculated using by formula:

VO, max (mL/kg/:min) = 70.161 + (0.023 x 6 MWT (m) - (0.276 x weight (kg)) —

(6.79 x sex, wherem =0, f = 1) - (0.193 x resting HR (beats per minute)) -

(0.191 x age (y)) (Burr, JF., Bredin, SS., Faktor, MD., Warburton, DE., 2011).

4.3.7 Pulmonary function

Pulmonary function (FVC, FEV1) were measured using by a calibrated
computerized pneumotachograph spirometer (Spirotouch; Burdick, Inc., Deerfield,
USA.) according to American Thoracic Society (ATS) recommendations (Mandell LA. et

al., 2007)

4.4 Blood chemical measurement

4.4.1 The cytokines measurement.

Blood samples were collected and then centrifuged at 3,500 rpm for10 min at
4C for separation of erythrocyte and plasma. Interleukin-6 (IL-6), alpha-tumor necrotic
factor (TNFOl) was measured in plasma samples with the ELISA kits (eBioscience,

Veinna, Austria) (Appendix E).


http://www.ncbi.nlm.nih.gov/pubmed?term=Burr%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=21673494
http://www.ncbi.nlm.nih.gov/pubmed?term=Bredin%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=21673494
http://www.ncbi.nlm.nih.gov/pubmed?term=Faktor%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=21673494
http://www.ncbi.nlm.nih.gov/pubmed?term=Warburton%20DE%5BAuthor%5D&cauthor=true&cauthor_uid=21673494

4.4.2 Nitric oxide (NO) measurement.

Nitric oxide was measured in plasma samples with the commercial assay kit
(Colorimetric nitric oxide assay kit, PromoKine, Germany) (Appendix I1).

4.3.3 Cortisol, c-reactive protein, lipoprotein concentrations, complete blood
count measurement.

Plasma cortisol, C-reactive protein (CRP) and lipoprotein concentrations were
measured with standard procedures at the certified clinical laboratory (BRIA Lab,

Bangkok, Thailand).

4.4 Depression measurement

The Geriatric Depression Scale developed by Yasavage (1982), was translated
into Thai language for Thai Geriatric Depression Scale (TGDS;Train the Brain Forum
Committee,1994) . The TGDS consist of 30 items with yes or no answers. The TGDS has
a range 0 to 30 score, range score 0 to12 indicate no depression, range score 13 to18
indicate mild depression, range scorel19 to 24 indicate moderate depression, and 25 or

more indicate severe depression. In this study used range score 13 to 24 score.

Data analysis

The data were expressed as means + SEM. Statistical comparisons between pre
and post tests were conducted using the paired student’s t-test. One-way analysis of
variance, followed by Bonferroni multiple comparisons were used to determine the
significant differences among group means. P<0.05 was considered a priority to be a

statistically significant difference.



CHAPTER IV

RESULTS

The study purpose to create the arm swing walking incorporate with Buddhist
meditation exercise program appropriate for elderly with depression and determined the
effects of the program on endothelial dependent vasodilation, physical fitness and
depression in elderly subjects with depressive symptoms. Forty participants completed
the 3 —month study. A total of 5 participants, evenly distributed from each study site,
withdrew by 2-weeks interval (ASW group=one participant), two participants in TW
group at the 1-month interval and two participants in control group withdrew at the end
of the 3-month interval. The reasons for withdrawal from ASW group included: physical
discomfort (n=1). Participants withdrew from TW group for the following reason: exercise
less than 80% of the total training time (n=1) and not interested (n=1). The reasons for
withdrawal from CON group is not interested and lost to follow-up (n=2).The remaining
were 13 subjects in the CON group, 13 subjects in the TW group, and 14 subjects in the

ASW group (Figure 4.1).



The elderly with depressive symptoms

Recruited from Banbangkae1and?2

n=45

|

Randomized based on depression level
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n=15
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A 4
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A 4

Drop out 1 person
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Due to physical discomfort
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Remaining participants:
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Remaining participants:
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Figure 4.1 Flowchart of participants flow.



The results composed of six major parts which were served to examine the
effect of arm swing walking incorporate with Buddhist meditation exercise program on
endothelial dependent vasodilation, physical fitness and depression. These six major
parts were listed in following :

Part 1: The physiological characteristics data baseline.

Part 2: Changes in selected subject characteristics during the interventions.

Part 3: Changes in physical fithess measures during the interventions.

Part 4. Changes in endothelial dependent vasodilation during the interventions.

Part 5: Changes in depression score and cortisol concentration.

Part 6: Changes in blood biochemistry data during the interventions.



Part 1: The comparison of physiological characteristics data baseline between the

sedentary control group (CON), traditional walking exercise training group (TW) and arm

swing walking incorporating Buddhist meditation exercise training group (ASW).

Table 4.1 The comparison of physiological characteristics variable between groups.

Variables CON(n=13) TW(n=13) ASW(n=14) F P-value
Age (years) 81.0+1.66 7477417 74.0+1.86 475 0.06
Height (cm) 142.9+2.27 151.23+1.77 148.93+1.70 4.87 0.06
Body mass (kg) 49.25+2.79 59.78+5.11 56.55+2.82 2.08 0.14
BMI (kg/m’) 24.02+1.09 25.99+2.04 25.48+1.15 0.47 0.63
Heart rate (bpm) 74.92+4.56 72.53+4.46 75.14+2.88 0.13 0.88
Systolic BP (mmHg) 128.38+5.91 126.46+6 124.21+5.58 0.13 0.88
Diastolic BP (mmHg) 67.38+3.41 69.38+3.22 63.57+2.80 0.90 0.41
Body fat (%) 34.64+1.96 36.5+3.44 37.97+2.00 0.44 0.65
VO,max (ml/kg/min) 23.5441.09 23.68+1.76 22.90+1.19 0.09 0.91
Depression (score) 17.92+0.55 17.30£1.20 16.79+0.92 1.23 0.23

Values are mean + SEM.

BMI = body mass index, BP = blood pressure, VO,max = maximal oxygen consumption

Physiological characteristics data baseline of the subjects are summarized in table 4.1.

There were no significant differences in age, height, body mass, body mass index, body

fat, heart rate, systolic blood pressure, diastolic blood pressure, maximal oxygen

consumption (VO,max), depression between the CON, TW, ASW group.



Part 2: The comparison of physiological characteristics variables between pre and post

training exercise in three groups: sedentary control group (CON), traditional walking

exercise training group (TW) and arm swing walking incorporating Buddhist meditation

exercise training group (ASW).

Table 4.2 The comparison of resting heart rate (bpm) between pre and post training in
three groups: sedentary control group (CON), traditional walking exercise training group

(TW) and arm swing walking incorporating Buddhist meditation exercise training group

(ASW).
Group Resting heart rate(bpm) t P-value
Pre-test Post-test
CON (n=13) 74.92+4.56 75.46+3.85 -0.16 0.88
TW (n=13) 72.53+4.46 77.77£3.20 -1.17 0.26
ASW (n=14) 75.14+2.88 72.21+2.88 0.83 0.42

Values are mean + SEM.
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Figure 4.2 The comparison of resting heart rate (bpm) between pre and post training in three groups:
CON, TW, ASW.
Data of resting heart rate after training were shown in table 4.2 and figure
4.2.There were no significant difference in resting heart rate between pre and post-test

in all three groups; CON, TW, ASW groups.



Table 4.3 The comparison of systolic blood pressure (mmHg) between pre and post
training in three groups: sedentary control group (CON), traditional walking exercise
training group (TW) and arm swing walking incorporating Buddhist meditation exercise

training group (ASW).

Group Systolic blood pressure (mmHg) t P-value
Pre-test Post-test
CON (n=13) 128.38+5.91 130.53+4.05 -0.66 0.52
TW (n=13) 126.4616 117.92+4.41 3.38 0.00
ASW (n=14) 124.21+£5.58 114.7824.72 3.87 0.00

Values are mean + SEM.,, *p<0.05 significant different from pre-test.

160
140 *

120

100 [ ]pre
-Post

o]
=]

N
o

)
o

Systolic blood pressure (mmHg)
g

o

CON TW ASW

Figure 4.3 The comparison of systolic blood pressure (mmHg) between pre and post training in three
groups: sedentary control group (CON), traditional walking exercise training group (TW) and arm

swing walking incorporating Buddhist meditation exercise training group (ASW).

Data of systolic blood pressure after training were shown in table 4.3 and figure
4.3. The TW and ASW had a significantly lower (p<0.05) systolic blood pressure when
compared to pre-test. There was no significant difference in systolic blood pressure in

CON.



Table 4.4 The comparison of diastolic blood pressure (mmHg) between pre and post
training in three groups: sedentary control group (CON), traditional walking exercise
training group(TW) and arm swing walking incorporating Buddhist meditation exercise

training group (ASW).

Group Diastolic blood pressure (mmHg) t P-value
Pre-test Post-test
CON (n=13) 67.38+3.41 74.31+£2.82 -1.76 0.10
TW (n=13) 69.38+3.22 65.92+2.52 2.84 0.01
ASW (n=14) 63.57+2.80 58.86+2.41 5.21 0.00

Values are mean + SEM., *p<0.05 significant different from pre-test.
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Figure 4.4 The comparison of diastolic blood pressure (mmHg) between pre and post training in
three groups: sedentary control group (CON), traditional walking exercise training group (TW) and

arm swing walking incorporating Buddhist meditation exercise training group (ASW).

Data of diastolic blood pressure after training were shown in table 4.4 and figure 4.4.
The TW and ASW groups had a significantly lower (p<0.05) diastolic blood pressure

when compared to pre-test. There was no significant difference in CON group.



Table 4.5 The comparison of body mass (kg) between pre and post training in three
groups : sedentary control group (CON), traditional walking exercise training group (TW)

and arm swing walking incorporating Buddhist meditation exercise training group

(ASW).
Group Body mass (kg) t P-value
Pre-test Post-test
CON (n=13) 49.25+2.79 50.02 £2.78 -3.89 0.00
TW (n=13) 59.78+5.11 58.52+5.1 4.33 0.00
ASW (n=14) 56.55+2.82 55.03+2.88 2.83 0.01

Values are mean + SEM., *p<0.05 significant different from pre-test.
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Figure 4.5 The comparison of body mass (kg) between pre and post training in three groups:
sedentary control group (CON), traditional walking exercise training group (TW) and arm swing
walking incorporating Buddhist meditation exercise training group (ASW).
Data of body mass after training were shown in table 4.5 and figure 4.4. The TW and

ASW had a significantly lower (p<0.05), but the CON had a significantly higher (p<0.05)

when compared to pre-test.



Table 4.6 The comparison of body mass index (kg/m2) between pre and post training in
three groups: sedentary control group (CON), traditional walking exercise training group

(TW) and arm swing walking incorporating Buddhist meditation exercise training group

(ASW).

Group Body mass index (kg/mz) t P-value
Pre-test Post-test

CON(n=13) 24.02+1.09 24.39+1.08 -3.98 0.00

TW (n=13) 25.99+2.04 25.44+2 .04 4.48 0.00

ASW (n=14) 25.48+1.15 24.79£1.15 2.59 0.02

Values are mean + SEM., *p<0.05 significant different from pre-test.
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Figure 4.6 The comparison of body mass index (kg/mz) between pre and post training in three
groups: sedentary control group (CON), traditional walking exercise training group

(TW) and arm swing walking incorporating Buddhist meditation exercise training group (ASW).

Data of body mass index after training were shown in table 4.6 and figure 4.6.
TW and ASW groups had a significantly lower body mass index, but CON group had a

significantly higher when compared to pre-test.



Table 4.7 The comparison of body fat (percentage) between pre and post training in
three groups: sedentary control group (CON), traditional walking exercise training group

(TW) and arm swing walking incorporating Buddhist meditation exercise training

group(ASW).

Group Body fat (%) t P-value
Pre-test Post-test

CON (n=13) 34.64+1.96 35.63+1.69 -1.92 0.07

TW (n=13) 36.5+3.44 36.48+3.26 0.05 0.96

ASW (n=14) 37.97+2.00 33.37+£1.55 2.77 0.02

Values are mean + SEM., *p<0.05 significant different from pre-test.
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Figure 4.7 The comparison of body fat (percentage) between pre and post training in three groups:
sedentary control group (CON), traditional walking exercise training group(TW) and arm swing

walking incorporating Buddhist meditation exercise training group (ASW).

Data of body fat after training were shown in table 4.7 and figure 4.7. ASW had a
significantly lower (p<0.05) body fat when compared pre-test. There were no significant

difference in TW and CON group.



Table 4.8 The comparison of maximum oxygen consumption (VO,max; ml/kg/min)
between pre and post training in three groups: sedentary control group (CON),
traditional walking exercise training group (TW) and arm swing walking incorporating

Buddhist meditation exercise training group (ASW).

Group VO,max (ml/kg/min) t P-value
Pre-test Post-test

CON (n=13) 23.54+1.09 23.34+1.04 1.22 0.24

TW (n=13) 23.68+1.76 25.13£1.78 -4.07 0.00

ASW (n=14) 22.90£1.19 26.06x1.21 -9.52 0.00

Values are mean + SEM.,, *p<0.05 significant different from pre-test.
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Figure 4.8 The comparison of maximum oxygen consumption (VO,max; ml/kg/min) between pre and
post training in three groups : sedentary control group (CON), traditional walking exercise training

group (TW) and arm swing walking incorporating Buddhist meditation exercise training group (ASW).
Data of maximum oxygen consumption after training were shown in table 4.8

and figure 4.8. TW and ASW groups had a significantly higher (p<0.05) maximum

oxygen consumption when compared to pre-test. There was no significant difference in

CON group.



Table 4.9 The comparison of forced vital capacity; FVC (liters) between pre and post

training in three groups: sedentary control group (CON), traditional walking exercise

training group (TW) and arm swing walking incorporating Buddhist meditation exercise

training group (ASW).

Group FVC (liters) t P-value
Pre-test Post-test

CON (n=13) 1.34+0.15 1.17£0.12 1.04 0.31

TW (n=13) 1.51£0.15 1.64£0.16 -1.06 0.31

ASW (n=14) 1.2+0.08 1.61£0.12 -3.12 0.00

Values are mean + SEM.,, *p<0.05 significant different from pre-test.
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Figure 4.9 The comparison of forced vital capacity; FVC (liters) between pre and post training in

three groups: sedentary control group (CON), traditional walking exercise training group (TW) and

arm swing walking incorporating Buddhist meditation exercise training group (ASW).

Data of forced vital capacity after training were shown in table 4.9 and figure 4.9. ASW

group had a significantly higher (p<0.05) when compared pre-test. There were no

significant difference in CON group.



Table 4.10 The comparison of forced expiratory volume at 1 second; FEV1 (liters)

between pre and post training in three groups: sedentary control group (CON),

traditional walking exercise training group (TW) and arm swing walking incorporating

Buddhist meditation exercise training group (ASW).

Group FEV1 (liters) t P-value
Pre-test Post-test

CON (n=13) 0.66+0.08 0.68+0.08 -0.26 0.80

TW (n=13) 0.75+0.09 1.01£0.15 -1.85 0.09

ASW (n=14) 0.76+0.09 1.00£0.11 -1.64 0.13

Values are mean + SEM.
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Figure 4.10 The comparison of forced expiratory volume at 1 second; FEV1 (liters) between pre and

post training in three groups: sedentary control group (CON), traditional walking exercise training

group (TW) and arm swing walking incorporating Buddhist meditation exercise training group (ASW).

Data of forced expiratory volume at 1 second after training were shown in table 4.10 and

figure 4.10. There were no significant differences in forced expiratory volume at 1

second between pre and post- test in three groups; CON, TW, ASW.



Table 4.11 The comparison of physiological characteristics data among in sedentary

control group (CON), traditional walking exercise training group (TW) and arm swing

walking incorporating Buddhist meditation exercise training group (ASW) in pre-test.

Variables CON(n=13) TW(n=13) ASW (n=14) F p-value
Body mass (kg) 49.25+2.79 59.78+5.11 56.55+2.82 208  0.14
BMI (kg/m?) 24.02+1.09 25.99+2.04 25.48+1.15 047  0.63
Heart rate (opm)  74.92+4.56 72.53+4.46 75.14+2 .88 0.13  0.88
Systolic BP 128.38+5.91 126.46+6 124214558  0.13  0.88
(mmHg)

Diastolic BP 67.38+3.41 69.38+3.22 63.57+2.80 090  0.41
(mmHg)

Body fat (%) 34.64+1.96 36.5+3.44 37.97+2.00 0.44  0.65
VO,max 23.54+1.09 23.68+1.76 22.90+1.19 0.09  0.91
(ml/kg/min)

FVC(liter) 1.34%0.15 1.51+0.15 1.2+0.08 148  0.24
FEV1(liter) 0.66+0.08 0.7520.09 0.7620.09 0.43 0.65

Values are means+SEM.

BMI = body mass index, BP = blood pressure, VO,max = maximal oxygen consumption, FVC =

Forced vital capacity, FEV1 = Force expiratory volume in 1 second.

The difference of physiological characteristics data among in sedentary control

group (CON), traditional walking exercise training group (TW) and arm swing walking

incorporating Buddhist meditation exercise training group (ASW) in pre-test were shown

in table 4.11. There were no significant difference in body mass, BMI, systolic blood

pressure, diastolic blood pressure, heart rate, body fat, VO, max, FVC and FEV1 when

compared among in CON group, TW group, ASW group.



Table 4.12 The comparison of physiological characteristics data among in sedentary

control group (CON), traditional walking exercise training group (TW) and arm swing

walking incorporating Buddhist meditation exercise training group (ASW) in post -test.

Variables CON (n=13) TW(n=13) ASW(n=14) F P-

value

Body mass (kg)  50.02 +2.78 58.52+5.1 55.03+2.88" 1.29 0.28

BMI (kg/m?) 24.39+1.08 25.44+2.04 24.79+1.15 0.13 0.88

Heart rate (bpm)  75.46+3.85 77.77+3.20 72.214+2.88 0.72 0.49

Systolic BP 130.53+4.05  117.92+4.41  114.78+4.72"  3.54 0.04

(mmHg)

Diastolic BP 74.31+2.82 65.92+2.52 58.86+2.41" 8.94 0.00

(mmHg)

Body fat (%) 35.63+1.69 36.48+3.26 33.37+1.55 0.50 0.60

VO,max 23.34+1.04 25.13+1.78 26.06+1.21 1.01 0.37

(ml/kg/min)

FVC(liter) 1.17+0.12 1.64+0.16 1.61£0.12" 3.86 0.03

FEV1(liter) 0.68+0.08 1.01£0.15 1.00+0.11 2.54 0.09

Values are means+SEM.,*p<0.05 significant among between pre - post training, Tp<0.06 VS.

Sedentary control BMI = body mass index, BP = blood pressure, VO,max = maximal oxygen

consumption, FVC = Forced vital capacity, FEV1 = Force expiratory volume in 1 second.

The difference of physiological characteristics data among in sedentary control

group (CON), traditional walking exercise training group (TW) and arm swing walking

incorporating Buddhist meditation exercise training group (ASW) in post-test were

shown in table 4.12. ASW group had a significantly lower systolic blood pressure

(p<0.05), diastolic blood pressure (p<0.05) than CON group, and had a significantly

higher FVC than CON group (p<0.05). However, there were no significant difference in

body mass, BMI, HR, Body fat, VO, max and FEV1 when compared among in CON

group, TW group, ASW group.



Part 3 The comparison of physical fithess data between pre and post- test training in

three groups : sedentary control group (CON), traditional walking exercise training

group (TW) and arm swing walking incorporating Buddhist meditation exercise training

group (ASW).

Table 4.13 The comparison of arm curl test (rep) between pre and post training in three

groups: sedentary control group (CON), traditional walking exercise training group (TW)

and arm swing walking incorporating Buddhist meditation exercise training group

(ASW).

Group Arm curl test (rep) t p-value
Pre-test Post-test

CON (n=13) 8.15+0.73 8.62+0.86 -0.66 0.52

TW (n=13) 11.31£0.76 12.85+0.87 -2.24 0.04

ASW (n=14) 12.21+0.66 14.29+0.83 -3.70 0.00

Values are mean + SEM.,*p<0.05 significant among between pre - post training.
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Figure 4.11 The comparison of arm curl test (rep) between pre and post training in three groups:
sedentary control group (CON), traditional walking exercise training group (TW) and arm swing

walking incorporating Buddhist meditation exercise training group (ASW).

Data of arm curl test after training were shown in table 4.13 and figure 4.11. TW
and ASW group had a significantly higher (p<0.05) arm curl test when compared to pre-

test.There was no significant difference in CON group.



Table 4.14 The comparison of chair stand (rep/30 sec) between pre and post training in
three groups: sedentary control group (CON), traditional walking exercise training group

(TW) and arm swing walking incorporating Buddhist meditation exercise training group

(ASW).

Group Chair stand (rep/30 sec) t P-value
Pre-test Post-test

CON (n=13) 5.61+0.69 5.92+0.70 -1.3 0.22

TW (n=13) 7.00+0.71 8.92+0.75 -4.81 0.00

ASW (n=14) 9.0£0.78 10.50£0.91 -5.14 0.00

Value are mean + SEM., *p<0.05 significant among between pre - post training
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Figure 4.12 The comparison of chair stand (rep/30 sec) between pre and post training in three
groups: sedentary control group (CON), traditional walking exercise training group (TW) and arm

swing walking incorporating Buddhist meditation exercise training group (ASW).
Data of chair stand after training were shown in table 4.14 and figure 4.12. TW
group and ASW group had a significantly higher (p<0.05) chair stand when compared

pre- test. There was no significant difference in CON group.



Table 4.15 The comparison of back scratch (cm) between pre and post training in three
groups: sedentary control group (CON), traditional walking exercise training group (TW)

and arm swing walking incorporating Buddhist meditation exercise training group

(ASW).

Group Back scratch (cm) t P-value
Pre-test Post-test

CON (n=13) -21.19+3.94 -29.8915.44 212 0.06

TW (n=13) -19.15+6.41 -11.3315.14 -4.08 0.00

ASW (n=14) -10.34+2.47 -5.26+2.17 -6.75 0.00

Values are mean + SEI\/I.,*p<0.05 significant among between pre - post training.
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Figure 4.13 The comparison of back scratch (cm) between pre and post training in three groups:
sedentary control group (CON), traditional walking exercise training group (TW) and arm swing

walking incorporating Buddhist meditation exercise training group (ASW).

Data of back scratch were shown in table 4.15 and figure 4.13. TW and ASW
groups had a significantly improved (p<0.01) back scratch when compared pre-test.

There was no significant difference in CON group.



Table 4.16 The comparison of chair sit and reach (cm) between pre and post training in
three groups: sedentary control group (CON), traditional walking exercise training group

(TW) and arm swing walking incorporating Buddhist meditation exercise training group

(ASW).

Group Chair sit and reach (cm) t P-value
Pre-test Post-test

CON (n=13) -4.20+2.0 -2.83+2.04 -1.00 0.34

TW (n=13) -8.69+3.52 3.71+1.5 -3.87 0.00*

ASW (n=14) -1.99+1.99 4.35£1.54 -2.84 0.01*

Values are mean + SEI\/I.,*p<0.05 significant among between pre - post training.
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Figure 4.14 The comparison of chair sit and reach (cm) between pre and post training in three
groups: sedentary control group (CON), traditional walking exercise training group (TW) and arm

swing walking incorporating Buddhist meditation exercise training group (ASW).

Data of chair sit and reach after training were shown in table 4.16 and figure
4.14. TW and ASW groups had a significantly improved (p<0.05) chair sit and reach

when compared pre-test. There was no significant difference in CON group.



Table 4.17 The comparison of timed up-and-go (s) between pre and post training in
three groups: sedentary control group (CON), traditional walking exercise training group

(TW) and arm swing walking incorporating Buddhist meditation exercise training group

(ASW).

Group Timed up-and-go (s) t P-value
Pre-test Post-test

CON (n=13) 14.85+1.5 18.96+2.68 -1.79 0.09

TW (n=13) 12.15+0.82 10.15+0.71 5.10 0.00

ASW (n=14) 9.86+0.64 8.57+£0.51 6.62 0.00

Values are mean + SEI\/I.,*p<0.05 significant among between pre - post training.
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Figure 4.15 The comparison of timed up-and-go (s) between pre and post training in three groups:
sedentary control group (CON), traditional walking exercise training group (TW) and arm swing

walking incorporating Buddhist meditation exercise training group (ASW).
Data of timed up-and-go after training were shown in table 4.17 and figure 4.15.
TW and ASW groups had a significantly improved (p<0.05) time up-and-go when

compared pre-test. There was no significant difference in CON group.



Table 4.18 The comparison of 6-minute walk test (m) between pre and post training in
three groups: sedentary control group (CON), traditional walking exercise training group

(TW) and arm swing walking incorporating Buddhist meditation exercise training group

(ASW).

Group 6-minute walk test (m) t P-value
Pre-test Post-test

CON (n=13) 149.31+23.76 139.38+20.03 1.44 0.18

TW (n=13) 221.38+12.78 284.46+16.97 -4.07 0.00

ASW (n=14) 164.21£13 301.64+£18.03 -9.53 0.00

Values are mean + SEI\/I.,*p<0.05 significant among between pre - post training.
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Figure 4.16 The comparison of 6-minute walk test (m) between pre and post training in three groups:
sedentary control group (CON), traditional walking exercise training group (TW) and arm swing

walking incorporating Buddhist meditation exercise training group (ASW).

Data of 6-minute walk test after training were shown in table 4.18and figure 4.16.
TW and ASW groups had a significantly higher (p<0.05) 6-minute walk test when

compared pre-test. There was no significant difference in CON group.



Table 4.19 The comparison of physical fitness data among in sedentary control group
(CON), traditional walking exercise training group (TW) and arm swing walking

incorporating Buddhist meditation exercise training group (ASW) in pre-test.

Variables CON (n=13) TW (n=13) ASW (n=14) F P-value
Arm curl (rep)  8.15+0.73 11.3140.76'  12.21+0.66' 8.84 0.00
Chair stand 5.61+0.69 7.00£0.71 9.0+0.78" 5.47 0.01
(rep/30 sec)

Back scratch ~ -21.19#3.94  -19.15+6.41  -10.34%2.47 1.68 0.20
(cm)

Chairsitand  -4.20+2.0 -8.69+3.52 -1.99+1.99 1.76 0.19
reach (cm)

Timed up-and-  14.85+1.5 12.15¢0.82  9.86+0.64' 5.85 0.01
go (s)

Six-minute 149.31+23.76  221.38+12.78' 164.21+13 4.85 0.01

walk test (m)

Values are mean + SEM., ' ©0<0.05 significant difference from sedentary control.

The difference physical fithess data among in sedentary control group (CON),
traditional walking exercise training group (TW) and arm swing walking incorporating
Buddhist meditation exercise training group (ASW) in pre-test were shown in table 4.19.
ASW group had a significantly higher in arm curl, chair stand, time up and go test (all
©0<0.05) than CON. TW group had a significantly higher in arm curl and 6 minute walk
test (p<0.05), Back scratch chair sit (p<0.05) than CON group. There were no
significant difference in arm curl, chair stand, back scratch, chair sit and reach, time up

and go and six minute walk test in CON group.



Table 4.20 The comparison of physical fitness data among in sedentary control group
(CON), traditional walking exercise training group (TW) and arm swing walking

incorporating Buddhist meditation exercise training group (ASW) in post-test

Variables CON (n=13) TW (n=13) ASW (n=14) F P-value
Arm curl (rep)  8.62+0.86 12.85+0.87 14.29+0.83 ' 8.84 0.00
Chair stand 5.92+0.70 8.9240.75 10.50+0.91 " 8.49 0.00

(rep/30 sec)

Back scratch ~ -29.89+5.44  -11.33%514 ' = 5264217 " 8.44 0.00
(cm)

Chair sitand  -2.83+2.04 37115 " 4.35+1.54 " 5.39 0.00
reach (cm)

Timed up-and-  18.96+2.68 10.15¢0.71 " 8.57+0.51 " 12.30 0.00
go (s)

6-minute walk ~ 139.38+20.03  284.46+16.97 '  301.64+18.03"  23.31 0.00
test (m)

Values are mean + SEM., *p<0.05 significant among between pre - post training

a p<0.05 significant difference from sedentary control.

The difference physical fitness data among in sedentary control group (CON),
traditional walking exercise training group (TW) and arm swing walking incorporating
Buddhist meditation exercise training group (ASW) in post-test were shown in table 4.20.
ASW group had a significantly higher in arm curl, chair stand, back scratch, 6 minute
walk test (all p<0.05), chair sit and reach (p<0.05) than CON. TW group had a
significantly higher in timed-up-and go, 6 minute walk test (p<0.05), Back scratch chair

sit (p<0.05) than CON group.



Part 4: The comparison of endothelial-dependent vasodilation between pre and post-

test training in three groups: sedentary control group (CON), traditional walking exercise

training group (TW) and arm swing walking incorporating Buddhist meditation exercise

training group (ASW).

Table 4.21 The comparison of resting diameter (mm) between pre and post training in
three groups: sedentary control group (CON), traditional walking exercise training group

(TW) and arm swing walking incorporating Buddhist meditation exercise training group

(ASW).

Group Resting diameter (mm) t P-value
Pre-test Post-test

CON (n=13) 3.93+£0.10 3.80£0.11 2.02 0.67

TW (n=13) 3.89+0.13 4.02+0.05 -0.93 0.37

ASW (n=14) 3.86+0.12 4.37£0.1 -5.22 0.00

Values are mean + SEM.,, *p<0.05 significant different from pre-test.
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Figure 4.17 The comparison of resting diameter (mm) between pre and post training in three groups:
sedentary control group (CON), traditional walking exercise training group (TW) and arm swing

walking incorporating Buddhist meditation exercise training group (ASW).

Data of resting diameter after training were shown in table 4.21 and figure 4.17.
ASW groups had a significantly higher (p<0.05) resting diameter when compared pre-

test. There was no significant difference in TW and CON group.



Table 4.22 The comparison of peak diameter (mm) between pre and post training in
three groups: sedentary control group (CON), traditional walking exercise training group

(TW) and arm swing walking incorporating Buddhist meditation exercise training group

(ASW).

Group Peak diameter (mm) t P-value
Pre-test Post-test

CON (n=13) 4.17+£0.12 4.02+0.1 2.64 0.02

TW (n=13) 4.082£0.11 4.3820.04 -2.69 0.02

ASW (n=14) 4.10£0.11 4.8920.1 -7.07 0.00

Values are mean + SEM., *p<0.05 significant different from pre-test.
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Figure 4.18 The comparison of peak diameter (mm) between pre and post training in three groups:
sedentary control group (CON), traditional walking exercise training group (TW) and arm swing

walking incorporating Buddhist meditation exercise training group (ASW).

Data of peak diameter after training were shown in table 4.22 and figure 4.18.
TW and ASW had a significantly higher (p<0.05), but CON had a significantly lower

peak diameter when compared pre-test.



Table 4.23 The comparison of flow-mediated dilatation (%) between pre and post
training in three groups: sedentary control group (CON), traditional walking exercise
training group (TW) and arm swing walking incorporating Buddhist meditation exercise

training group (ASW).

Group Flow-mediated dilatation (%) t P-value
Pre-test Post-test

CON (n=13) 6.20+0.73 5.87+1.61 0.18 0.86

TW (n=13) 5.31+1.2 9.14+1.29 -2.2 0.04

ASW (n=14) 6.51£1.01 12.22+1.36 -4.65 0.00

Values are mean + SEM. *p<0.05 significant different from pre-test.
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Figure 4.19 The comparison of flow-mediated dilatation (%) between pre and post training in three
groups: sedentary control group (CON), traditional walking exercise training group (TW) and arm

swing walking incorporating Buddhist meditation exercise training group (ASW).
Data of flow-mediated dilatation after training were shown in Table 4.23 and
Figure 4.19. TW and ASW had a significantly higher (p<0.05) when compared pre-test.

There was no significant difference in CON group.



Table 4.24 The comparison of time to peak diameter (s) between pre and post training
in three groups: sedentary control group (CON), traditional walking exercise training
group (TW) and arm swing walking incorporating Buddhist meditation exercise training

group (ASW).

Group Time to peak diameter (s) t P-value
Pre-test Post-test

CON (n=13) 70.15+£3.94 66.92+5.02 0.60 0.56

TW (n=13) 85.69+5.56 59.07+4.14 3.93 0.00

ASW (n=14) 75.64+3.7 54+2.74 4.35 0.00

Value are mean + SEM.,, *p<0.05, significant different from pre-test.
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Figure 4.20 The comparison of time to peak diameter (s) between pre and post training in three
groups: sedentary control group (CON), traditional walking exercise training group (TW) and arm

swing walking incorporating Buddhist meditation exercise training group (ASW).

Data of time to peak diameter after training were shown in table 4.24 and figure
4.20. TW and ASW had a significantly improved (p<0.05) time to peak diameter when

compared pre-test. There was no significant difference in CON group.



Table 4.25 The comparison of shear rate at rest (3_1) between pre and post training in
three groups: sedentary control group (CON), traditional walking exercise training group

(TW) and arm swing walking incorporating Buddhist meditation exercise training group

(ASW).

Group Shear rate at rest (3'1) t P-value
Pre-test Post-test

CON (n=13) 59.78+8.19 61.74+8.16 -0.21 0.84

TW (n=13) 61.50£3.27 58.57+5.02 0.58 0.57

ASW (n=14) 46.85+1.14 94.80£6.78 -7.5 0.00

Values are mean + SEM.,, *p<0.05, significant different from pre-test.
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Figure 4.21 The comparison of shear rate at rest (s’1) between pre and post training in three groups:
sedentary control group (CON), traditional walking exercise training group (TW) and arm swing

walking incorporating Buddhist meditation exercise training group (ASW).

Data of shear rate at rest after training were shown in table 4.25 and figure 4.21.
ASW had a significantly higher (p<0.05) shear rate at rest when compared pre-test.

There were no significant difference in TW and CON group.



Table 4.26 The comparison of peak shear rate (3_1) between pre and post training in
three groups: sedentary control group (CON), traditional walking exercise training group

(TW) and arm swing walking incorporating Buddhist meditation exercise training group

(ASW).

Group Peak shear rate (5'1) t P-value
Pre-test Post-test

CON (n=13) 95.81£11.68 89.51+7.17 0.57 0.58

TW (n=13) 97.48+2.05 126.44+8.52 -3.20 0.00

ASW (n=14) 74.18+4.61 139+8.09 -1.22 0.00

Values are mean + SEM., *p<0.05, significant different from pre-test.
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Figure 4.22 The comparison of peak shear rate (5'1) between pre and post training in three groups:
sedentary control group (CON), traditional walking exercise training group (TW) and arm swing

walking incorporating Buddhist meditation exercise training group (ASW).

Data of peak shear rate after training were shown in table 4.26 and figure 4.22.
TW and ASW groups had a significantly higher (p<0.05) peak shear rate when

compared pre-test. There was no significant difference in CON group.



Table 4.27 The comparison of endothelial- dependent vasodilation variables among in

sedentary control group (CON), traditional walking exercise training group (TW) and arm

swing walking incorporating Buddhist meditation exercise training group (ASW) in pre-

test.

Variables CON (n=13) TW (n=13) ASW (n=14) F P-value
Resting diameter 3.93+£0.10 3.89+£0.13 3.86+0.12 0.08 0.92
(mm)

Peak diameter 4.17+0.12 4.08+0.11 4.10£0.11 0.17 0.84
(mm)

Flow-mediate 6.20£0.73 5.31+1.2 6.51£1.01 0.35 0.70
dilatation (%)

Time to peak 70.15+£3.94 85.69+5.56 75.64+3.7 3.07 0.06
diameter (s)

Shear rate at rest 59.78+8.19 61.50£3.27 46.85+1.14 2.62 0.09
(s7)

Peak shear rate 95.81+£11.68 97.48+2.05 74.18+4.61 3.30 0.06

(s

Values are mean + SEM.

The difference of endothelial-dependent vasodilation variables among in

sedentary control group (CON), traditional walking exercise training group (TW) and arm

swing walking incorporating Buddhist meditation exercise training group (ASW) in pre-

test were shown in table 4.27.

There were no significant difference in resting diameter, peak diameter, flow-

mediate dilatation, time to peak diameter, shear rate at rest, peak shear rate when

compared among CON, TW, ASW group.



Table 4.28 The comparison of endothelial- dependent vasodilation variables among in

sedentary control group (CON), traditional walking exercise training group (TW) and arm

swing walking incorporating Buddhist meditation exercise training group (ASW) in post-

test.

Variables CON ™ ASW F P-value
(n=13) (n=13) (n=14)

Resting diameter 3.80+0.11 4.02+0.05 4.37+0.1" 9.66 0.00

(mm)

Peak diameter (mm) 4.02+0.1 4.38+0.04 ' 4.89+0.1" 26.7 0.00

Flow-mediate 5.87+1.61 9.14+1.29 12224136 ' 5.01 0.01

dilatation (%)

Time to peak 66.92¢5.02  59.07+4.14 54+2.74 263  0.08

diameter (s)

Shear rate atrest (s')  61.74+8.16  58.57+5.02 94.80+6.78" 894  0.00

Peak shearrate (s') ~ 89.5147.17  126.44+8.52" 139+8.09 ' 10.43  0.00

*p<0.05 significant difference from pre- test in group, Tp<0.05 significant difference from sedentary

control.

The difference of endothelial-dependent vasodilation variables among

in

sedentary control group (CON), traditional walking exercise training group (TW) and arm

swing walking incorporating Buddhist meditation exercise training group (ASW) in post-

test were shown in table 4.28.

ASW group had a significantly higher in resting diameter, peak diameter, flow

mediated dilatation, shear rate at rest, peak shear rate (all p<0.05) than CON group,

whereas TW group had a significantly improved peak diameter (p<0.05) and peak shear

rate (p<0.05). Then, ASW group had significantly higher resting diameter and peak

diameter than TW group (p<0.05).



Part 5: The comparison of depression score and cortisol concentration between pre and

post- test training in three groups: sedentary control group (CON), traditional walking

exercise training group (TW) and arm swing walking incorporating Buddhist meditation

exercise training group (ASW).

Table 4.29 The comparison of depression (score) between pre and post training in
three groups: sedentary control group (CON), traditional walking exercise training group

(TW) and arm swing walking incorporating Buddhist meditation exercise training group

(ASW).

Group Depression (score) t P-value
Pre-test Post-test

CON (n=13) 17.92+0.70 18.61+0.60 -1.39 0.19

TW (n=13) 17.30+1.00 15.46+0.9 2.06 0.06

ASW (n=14) 16.78+0.92 8.64+0.61 10.89 0.00

Values are mean + SEM., *p<0.05, significant different from pre-test.
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Figure 4.22 The comparison of depression (score) between pre and post training in three groups:
sedentary control group (CON), traditional walking exercise training group (TW) and arm swing

walking incorporating Buddhist meditation exercise training group (ASW).

Data of depression after training were shown in table 4.29 and figure 4.22. ASW
groups had a significantly decreased (p<0.05) depression score when compared pre-

test. There were no significant difference in TW and CON group.



Table 4.30 The comparison of cortisol concentration (ug%) between pre and post
training in three groups: sedentary control group (CON), traditional walking exercise
training group (TW) and arm swing walking incorporating Buddhist meditation exercise

training group (ASW).

Group Cortisol concentration (ug%) t P-value
Pre-test Post-test

CON (n=13) 12.49+0.64 13.72+2.60 -3.61 0.00

TW (n=13) 13.33+1.04 12.26+0.9 1.89 0.83

ASW (n=14) 11.89+0.88 10.34£0.83 6.73 0.00

Values are mean + SEM., *p<0.05, significant different from pre-test.
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Figure 4.23 The comparison of cortisol concentration (ug%) between pre and post training in three
groups: sedentary control group (CON), traditional walking exercise training group (TW) and arm

swing walking incorporating Buddhist meditation exercise training group (ASW).

Data of cortisol concentration after training were shown in table 4.30 and figure
4.23. ASW groups had a significantly decreased (p<0.05) cortisol concentration when
compared pre-test, but CON group had a significantly increased (p<0.05) cortisol

concentration. There was no significant difference in TW group.



Table 4.31 The comparison of depression score and cortisol concentration among in
sedentary control group (CON), traditional walking exercise training group (TW) and arm

swing walking incorporating Buddhist meditation exercise training group (ASW) in pre-

test.

Variables CON (n=13) TW(n=13) ASW(n=14) F P-value
Depression 17.92+0.70 17.30+1.0 16.78+0.92  0.38 0.69
(score)

Cortisol 12.49+0.64 13.33+1.04 11.89+0.88  0.69 0.51
(ug%)

Values are mean + SEM.

The difference of depression and cortisol concentration among in sedentary
control group (CON), traditional walking exercise training group (TW) and arm swing
walking incorporating Buddhist meditation exercise training group (ASW) in pre-test
were shown in table 4.31.

There were no significant difference in depression score and cortisol

concentration when compared among in CON group, TW group and ASW group.



Table 4.32 The comparison of depression score and cortisol concentration among in
sedentary control group (CON), traditional walking exercise training group (TW) and arm

swing walking incorporating Buddhist meditation exercise training group (ASW) in post-

test.

Variables CON (n=13) TW(n=13) ASW(n=14) F P-value
Depression 18.61+0.6 15.46+0.09 8.6410.61 " 46.40 0.00
(score)

Cortisol 13.7242.60 12.26£0.9 10.34+0.83 ' 4.31 0.02
(ug%)

Values are mean = SEM., *p<0.05, significant difference from pre- test in group, ! p<0.05, significant

difference from sedentary control.

The difference of depression and cortisol concentration among in sedentary
control group (CON), traditional walking exercise training group (TW) and arm swing
walking incorporating Buddhist meditation exercise training group (ASW) in post-test
were shown in table 4.32.

Depression score and cortisol concentration decreased (p<0.05) only in the

ASW group when compare in CON, TW, ASW group.



Part 6: The comparison of blood chemical data between pre and post- test training in

three groups: sedentary control group (CON), traditional walking exercise training group

(TW) and arm swing walking incorporating Buddhist meditation exercise training group

ASW).
Table 4.33 The comparison of cholesterol (mg/dl) between pre and post training in three
groups: sedentary control group (CON), traditional walking exercise training group (TW)

and arm swing walking incorporating Buddhist meditation exercise training group

(ASW).

Group Cholesterol (mg/dl) t P-value
Pre-test Post-test

CON (n=13) 216.15+15.16 226.77+11.95 -1.66 0.12

TW (n=13) 205.92+12.03 181.61+11.47 3.36 0.00

ASW (n=14) 199.36+£11.40 180.57+£9.48 4.36 0.00

Values are mean + SEM.,, *p<0.05, significant different from pre-test.
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Figure 4.25 The comparison of cholesterol (mg/dl) between pre and post training in three groups:
sedentary control group (CON), traditional walking exercise training group (TW) and arm swing

walking incorporating Buddhist meditation exercise training group (ASW).
Data of cholesterol after training were shown in table 4.33 and figure 4.24. TW
and ASW groups had a significantly lower (p<0.05) cholesterol when compared pre-test.

There was no significant difference in CON group.



Table 4.34 The comparison of triglyceride (mg/dl) between pre and post training in three
groups: sedentary control group (CON), traditional walking exercise training group (TW)

and arm swing walking incorporating Buddhist meditation exercise training group

(ASW).
Group Triglyceride (mg/dl) t P- value
Pre-test Post-test
CON (n=13) 134.31£9.75 145.15+£12.40 -1.28 0.22
TW (n=13) 164.61£22.42 130.23£16.49 4.54 0.00
ASW (n=14) 180.78+£20.91 131.50£18.38 3.71 0.00

Values are mean + SEM.,, *p<0.05, significant different from pre-test.
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Figure 4.26 The comparison of triglyceride (mg/dl) between pre and post training in three groups:
sedentary control group (CON), traditional walking exercise training group (TW) and arm swing

walking incorporating Buddhist meditation exercise training group (ASW).
Data of triglyceride after training were shown in table 4.34 and figure 4.26. TW
and ASW groups had a significantly lower (P<0.05) cholesterol when compared pre-test.

There was no significant difference in CON group.



Table 4.35 The comparison of low density lipoprotein cholesterol (mg/dl) between pre
and post training in three groups: sedentary control group (CON), traditional walking
exercise training group (TW) and arm swing walking incorporating Buddhist meditation

exercise training group (ASW).

Group Low density lipoprotein Cholesterol t P-value
(mg/dl)
Pre-test Post-test
CON (n=13) 135.38+13.03 129.69+10.98 0.68 0.50
TW (n=13) 113.69+10.10 107+10.33 0.76 0.46
ASW (n=14) 115.07+£9.34 101.14£8.00 2.73 0.01

Values are mean + SEM., *p<0.05, significant different from pre-test.
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Figure 4.27 The comparison of low density lipoprotein cholesterol (mg/dl) between pre and post
training in three groups: sedentary control group (CON), traditional walking exercise training group

(TW) and arm swing walking incorporating Buddhist meditation exercise training group (ASW).

Data of low density lipoprotein cholesterol after training were shown in table 4.35
and figure 4.27. ASW groups had a significantly lower (p<0.05) low density lipoprotein
cholesterol when compared pre-test. There were no significant difference in CON and

TW group.



Table 4.36 The comparison of high density lipoprotein cholesterol (mg/dl) between pre

and post training in three groups: sedentary control group (CON), traditional walking

exercise training group (TW) and arm swing walking incorporating Buddhist meditation

exercise training group (ASW).

Group High density lipoprotein Cholesterol t P-value
(mg/dl)
Pre-test Post-test
CON (n=13) 53.08+4.16 51.38+2.97 0.85 0.41
TW (n=13) 48.15+3.46 48.85+3.92 -1.07 0.30
ASW (n=14) 45.86+3.13 46.28+2.96 -0.84 0.42

Values are mean + SEM.
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Figure 4.28 The comparison of high density lipoprotein cholesterol (mg/dl) between pre and post

training in three groups: sedentary control group (CON), traditional walking exercise training group

(TW) and arm swing walking incorporating Buddhist meditation exercise training group (ASW).

Data of high density lipoprotein cholesterol after training were shown in table

4.36 and figure 4.28.There were no significant difference in high density lipoprotein

cholesterol of all groups when compared pre-test.



Table 4.37 The comparison of C-reactive protein (mg/l) between pre and post training in
three groups: sedentary control group (CON), traditional walking exercise training group

(TW) and arm swing walking incorporating Buddhist meditation exercise training group

(ASW).

Group C-reactive protein (mg/l) t P-value
Pre-test Post-test

CON (n=13) 3.82+1.85 4.23+1.88 -2.54 0.03

TW (n=13) 8.07+2.44 6.18+2.19 3.50 0.00

ASW (n=14) 6.34+£1.77 4.68%1.46 3.07 0.00

Values are mean + SEM., *p<0.05 significant different from pre-test.
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Figure 4.29 The comparison of C-reactive protein (mg/l) between pre and post training in three
groups: sedentary control group (CON), traditional walking exercise training group (TW) and arm

swing walking incorporating Buddhist meditation exercise training group (ASW).

Data of C-reactive protein after training were shown in table 4.37 and figure 4.29.
TW and ASW groups had a significantly lower (p<0.05) C-reactive protein when
compared pre-test, but CON group had a significantly higher (p<0.05) C-reactive

protein.



Table 4.38 The comparison of nitric oxide (nmol/ml) between pre and post training in
three groups: sedentary control group (CON), traditional walking exercise training group

(TW) and arm swing walking incorporating Buddhist meditation exercise training group

(ASW).

Group Nitric oxide (nmol/ml) t P-value
Pre-test Post-test

CON (n=13) 0.93£0.24 0.83£0.25 1.74 0.11

TW (n=13) 0.98+0.26 2.49+0.45 -4.03 0.00

ASW (n=14) 0.84+0.28 2.58+0.37 -5.86 0.00

Values are mean + SEM.,, *p<0.05, significant different from pre-test.
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Figure 4.30 The comparison of nitric oxide (nmol/ml) between pre and post training in three groups:
sedentary control group (CON), traditional walking exercise training group (TW) and arm swing

walking incorporating Buddhist meditation exercise training group (ASW).

Data of nitric oxide after training were shown in table 4.38 and figure 4.30. TW
and ASW groups had a significantly higher (p<0.05) nitric oxide when compared pre-

test. There was no significant difference in CON group.



Table 4.39 The comparison of interleukin-6 (pg/ml) between pre and post training in
three groups: sedentary control group (CON), traditional walking exercise training group

(TW) and arm swing walking incorporating Buddhist meditation exercise training group

(ASW).

Group Interleukin-6 (pg/ml) t P-value
Pre-test Post-test

CON (n=13) 0.70+0.17 1.26+0.37 -1.49 0.16

TW (n=13) 0.70+0.13 1.10£0.46 -0.86 0.40

ASW (n=14) 0.92+0.21 0.73£0.21 2.48 0.03

Values are mean + SEM.,, *p<0.05, significant different from pre-test.
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Figure 4.31 The comparison of interleukin-6 (pg/ml) between pre and post training in three groups:
sedentary control group (CON), traditional walking exercise training group (TW) and arm swing

walking incorporating Buddhist meditation exercise training group (ASW).

Data of interleukin-6 after training were shown in table 4.39 and figure 4.31.
ASW groups had a significantly lower (p<0.05) interleukin-6 when compared pre-test.

There were no significant difference in CON and TW group.



Table 4.40 The comparison of white blood cell (cells/mmg) between pre and post
training in three groups: sedentary control group(CON), traditional walking exercise
training group(TW) and arm swing walking incorporating Buddhist meditation exercise

training group (ASW).

Group White blood cell (ceIIs/mm3) t P-value
Pre-test Post-test

CON (n=13) 6774.61+366.94 7033.85+266.31 -0.67 0.51

TW (n=13) 6400.77+321.12 6687.69+402.31 -0.92 0.37

ASW (n=14) 7361.43+495.67 7648.57+509.51 -0.56 0.58

Values are mean + SEM.
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Figure 4.32 The comparison of white blood cell (cells/mma) between pre and post training in three
groups: sedentary control group (CON), traditional walking exercise training group (TW) and arm

swing walking incorporating Buddhist meditation exercise training group (ASW).

Data of white blood cell after training were shown in table 4.40 and figure 4.32.
There were no significant difference in white blood cell between pre and post- test in all

three groups; CON group, TW group, ASW group.



Table 4.41 The comparison of red blood cell (I\/Icell/mmS) between pre and post training
in three groups: sedentary control group (CON), traditional walking exercise training
group (TW) and arm swing walking incorporating Buddhist meditation exercise training

group (ASW).

Group Red blood cell (Mcell/mms) t P-value
Pre-test Post-test

CON (n=13) 4.22+0.11 4.21+0.08 0.10 0.92

TW (n=13) 4.30+0.18 4.35+0.14 -0.85 0.41

ASW (n=14) 4.37+0.16 4.33£0.16 0.79 0.44

Values are mean + SEM.

Figure 4.33 The comparison of red blood cell (Mcell/mmg) between pre and post training in three
groups: sedentary control group (CON), traditional walking exercise training group (TW) and arm

swing walking incorporating Buddhist meditation exercise training group (ASW).

Data of red blood cell after training were shown in table 4.41 and figure 4.33.
There were no significant difference in red blood cell between pre and post- test in all

three groups; CON group, TW group, ASW group.



Table 4.42 The comparison of hemoglobin (g/dl) between pre and post training in three
groups: sedentary control group (CON), traditional walking exercise training group (TW)

and arm swing walking incorporating Buddhist meditation exercise training group

(ASW).

Group Hemoglobin(g/dI) t P-value
Pre-test Post-test

CON (n=13) 12.29+0.34 12.15+0.35 0.97 0.35

TW (n=13) 12.15+0.37 12.13+0.35 0.09 0.93

ASW (n=14) 12.36+£0.54 13.01+0.64 3.04 0.00

Values are mean + SEM.,, *p<0.05, significant different from pre-test.
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Figure 4.34 The comparison of hemoglobin (g/dl) between pre and post training in three groups:
sedentary control group (CON), traditional walking exercise training group (TW) and arm swing

walking incorporating Buddhist meditation exercise training group (ASW).

Data of hemoglobin after training were shown in table 4.42 and figure 4.34. ASW
groups had a significantly higher (p<0.05) hemoglobin when compared pre-test. There

were no significant difference in CON and TW group.



Table 4.43 The comparison of hematocrit (%) between pre and post training in three
groups: sedentary control group (CON), traditional walking exercise training group (TW)

and arm swing walking incorporating Buddhist meditation exercise training group

(ASW).

Group Hematocrit(%) t P-value
Pre-test Post-test

CON (n=13) 37.69+1.02 36.46+1.05 2.55 0.02

TW (n=13) 38.15+1.17 36.84+1.03 2.56 0.02

ASW (n=14) 37.21+1.56 38.00+1.38 -2.24 0.04

Values are mean + SEM.,, *p<0.05, significant different from pre-test.
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Figure 4.35 The comparison of hematocrit (%) between pre and post training in three groups:
sedentary control group (CON), traditional walking exercise training group (TW) and arm swing

walking incorporating Buddhist meditation exercise training group (ASW).

Data of hematocrit after training were shown in table 4.43 and figure 4.35. ASW
groups had a significantly higher (P<0.05) hematocrit when compared pre-test, but TW

and CON groups had a significantly lower when compared pre-test.



Table 4.44 The comparison of blood chemical data in sedentary control group (CON),

traditional walking exercise training group (TW) and arm swing walking incorporating

Buddhist meditation exercise training group (ASW) in pre-test.

Variables CON (n=13) TW (n=13) ASW (n=14) F P-value
Total C (mg/dl) 216.15£15.16 205.92+12.03 1 199.36%£11.40 0.43 0.65
Triglyceride (mg/dl) 134.31+9.75 164.61+22.42 180.78+20.91 1.59 0.22
LDL-C (mg/dl) 135.38+13.03 113.69+10.10 115.0749.34 1.23 0.30
HDL-C (mg/dl) 53.08+4.16 48.15+3.46 45.86+3.13 1.06 0.35
CRP (mg/l) 3.821+1.85 8.07+2.44 6.34£1.77 1.08 0.35
Nitric oxide(nmol/ml)  0.93+0.24 0.98+0.26 0.84+0.28 0.07 0.93
Interleukin-6 (pg/ml)  0.70+0.17 0.70£0.13 0.92+0.21 0.52 0.60
RBC(I\/IceII/mm3) 4.22+0.11 4.30+0.18 4.37+0.16 0.26 0.77
Hemoglobin(g/d) 12.29+0.34 12.15+0.37 12.3620.54 0.06 0.94
Hematocrit(%) 37.69£1.02 38.15£1.17 37.21+1.56 0.13 0.88
WBC(Cell/mmS) 6774.61£366.94 6400.77+321.12 7361.43+495.67 1.44 0.25

Values are mean + SEM., C = cholesterol, CRP = C-reactive protein, HDL-C = High density

lipoprotein Cholesterol, LDL-C = Low density lipoprotein Cholesterol

The difference of blood chemical variables among in sedentary control group

(CON), traditional walking exercise training group (TW) and arm swing walking

incorporating Buddhist meditation exercise training group (ASW) in pre-test were shown

in table 4.44.

There were no significant difference in cholesterol, triglyceride, LDL-C, HDL-C,

CRP, IL-6, hemoglobin, hematocrit, RBC, WBC and nitric oxide when compared among

in CON group, TW group, ASW group.
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Table 4.45 The comparison of blood chemical data in sedentary control group (CON),

traditional walking exercise training group (TW) and arm swing walking incorporating

Buddhist meditation exercise training group (ASW)in post-test.

Variables CON (n=13) TW (n=13) ASW (n=14) F P-value
Total C (mg/dl) 226.77+11.95  181.61+11.47 ' 180.57+9.48 5.73 0.00
Triglyceride 1451541240  130.23+16.49 131.50+18.38' 0.26 0.77
(mg/dl)

LDL-C (mg/dl) 129.69+10.98  107+10.33 101.14+8.00 2.30 0.10
HDL-C (mg/dl) 51.38+2.97 48.85+3.92 46.28+2.96 0.61 0.55
CRP (mg/l) 4.23+1.88 6.18+2.19 4.68+1.46 0.29 0.74
Nitric oxide 0.83+0.25 2.49+0.45" 2.58+0.37 7.10 0.00
(nmol/ml)

Interleukin-6 1.26+0.37 1.10£0.46 0.73+0.21° 0.61 0.55
(pg/mi)

RBC(Mcel/mm®)  4.21+0.08 4.35+0.14 4.33+0.16 0.33 0.72
Hemoglobin(g/dl)  12.15+0.35 12.13+0.35 13.0120.64 1.15 0.33
Hematocrit(%) 36.46+1.05 36.84+1.03 38.00+1.38 0.47 0.63
WBC(celll/mm®)  7033.85+266.31 6687.69+402.31  7648.57+509.51 1.18 0.32

Values are mean + SEM ,*,o<0.05 vs. Pre, Tp<0.05 vs. Sedentary control.

C = cholesterol, CRP = C-reactive protein, HDL-C = High density lipoprotein Cholesterol, LDL-C =

Low density lipoprotein Cholesterol

The difference of blood chemical variables among in sedentary control group

(CON), traditional walking exercise training group (TW) and arm swing walking

incorporating Buddhist meditation exercise training group (ASW) in post-test were

shown in table 4.45.

TW and ASW group had a significantly lower in plasma concentration of total

cholesterol and nitric oxide (all p<0.05) than CON group, and significant reductions in



LDL-cholesterol and interleukin-6 concentrations were only observed in the ASW group,
but there were no significant difference in triglyceride, LDL-C, HDL-C, CRP, IL-6,
hemoglobin, hematocrit, RBC, WBC when compared among in CON group, TW group,

ASW group.



CHAPTER V

DISCUSSION AND CONCLUSION

The present study was carried out to determine the effects of the novel
Buddhism-based walking meditation (ASW) program on physical fitness, endothelial-
dependent vasodilation and depression scores. Physiological characteristics were
compared pre and post exercise. The results showed that body mass, body mass index
and body fat decrease slightly but significantly (p<0.05) , systolic blood pressure and
diastolic blood pressure significantly decreased (p<0.05) and maximal oxygen
consumption increased (p<0.05) from 22.9 to 26.1 ml/kg/min, forced vital capacity
significantly increased in the ASW group, whereas in TW group there were significantly
decrease in systolic blood pressure(p<0.05) and diastolic blood pressure(p<0.05)
,body mass, body mass index (p<0.05) but were not statistically significant in body fat
and forced vital capacity . The maximal oxygen consumption significantly increased in
TW group (p<0.05). Body mass and body mass index significant increased in CON
group (p<0.05). For compared the control group, systolic blood pressure significantly
decreased in ASW group (p<0.05) as well as TW group (p<0.05) but significantly
decreased diastolic blood pressure (p<0.05) and significantly increased forced vital
capacity (p<0.05) more than TW group. Physical fitness (arm curl, 30 second chair
stand, back scratch, chair sit and reach, timed up-and-go and six-minute walk test)
increased significantly in both groups. For compared CON group as a whole , the
physical fithess significantly increased in arm curl, 30 second chair stand, back
scratch, chair sit and reach, timed up-and-go and six-minute walk test in ASW group,
whereas TW group significantly increased in back scratch, chair sit and reach, timed
up-and-go and 6-minute walk test. Depression and cortisol decrease significantly in

ASW group (p<0.05) and decreased significantly than the TW and CON groups whereas



no change was observed in the TW group. The cortisol concentration was significantly
higher in CON group (p<0.05). Endothelial dependent vasodilation ( resting diameter,
peak diameter, flow-mediate dilatation, time to peak diameter , shear rate at resting
diameter, peak shear rate) mostly improve significantly (p<0.05) in ASW group whereas
TW group specially increase significantly peak diameter, flow-mediate dilatation, time to
peak diameter, peak shear rate (p<0.05) while no change was observed in the CON
group. When compare CON group, resting diameter, peak diameter, flow-mediate
dilatation, shear rate at resting diameter, peak shear rate in the ASW group were
significantly higher than CON group whereas peak diameter, peak shear rate
significantly improved in TW group. There were significantly decreased in cholesterol,
triglyceride, LDL- cholesterol, C-reactive protein, interleukin-6 and significant increased
nitric oxide (P<0.05) in ASW group whereas in decreased in cholesterol, triglyceride, C-
reactive protein and significantly increased nitric oxide the TW group excepted LDL-
cholesterol did not significantly. For compared the CON group , cholesterol significantly
decreased and nitric oxide significantly increased in ASW group as well as TW group.
The salient findings of the present study is that Buddhism-based walking
meditation produced improvements in physical fitness and vascular function that are
similar to those induced by traditional walking exercise. More notably, the walking
meditation incorporating arm swings produced a greater improvement in vascular
function as well as a reduction in depression scores and plasma concentrations in
cortisol and IL-6 that were not observed with the traditional walking exercise. The
present results indicate that religion-based physical exercise that incorporate the mind
and body interactions are effective in reducing depression and cardiovascular disease
risk factors and in improving physical fitness and vascular function in elderly with

depressive symptoms.



There has been a growing attention and interest in spiritual or religious matters in
the management of overall health and quality of life. In the same vein, regular physical
activity is a relatively well-established strategy for maintaining and enhancing health and
quality of life. In the present study, Buddism-based walking meditation was incorporated
into the arm swing exercises. This particular form of mind and body exercises produced
similar benefits to the traditional walking exercises. The current study is consistent with
previous studies that reported beneficial effects of other mind and body exercises,
including Tai chi, Korean traditional exercise (Kouk-Sun-Do), Yoga (Yeh, GY. et al.,
2004; Chen, KM. et al., 2009; Lim, YM. & Hong, GRS., 2010), and Turkish folklore dance
(Eyigor, S. et al., 2009). More importantly, an improvement in vascular function was
greater and the decrease in depression was only observed in the spiritual exercise
group. It remains to be seen if the spirituality and/or culture based exercise interventions
would lead to greater compliance and adherence to the program in the long-term.

Discussion is expressed in relation to the results as mentioned earlier are as followed:

The effects of arm swing walking incorporating Buddhist meditation exercise

training on physiological characteristics in the elderly with depressive symptoms.

This study found that body mass and BMI decreased (p<0.05) in the TW and the
ASW groups. A significant decrease in body fat percentage and a significant increase
forced vital capacity were only observed in the ASW group. Systolic and diastolic blood
pressure decreased and maximal oxygen consumption increased in both exercise
training groups (all p<0.05). No significant changes were observed in the sedentary
control group except that there were small but significant increases in body mass and
BMI.

The regular exercise increases the ability to cope with variety of stressors. Aging

is associated with significant decreases in physical activity, which in turn facilitate the



aging process. Aging is a very complex process, which affects each organ, and even
each cell differently. The moderate exercise training has been proposed due to the
health benefit, including an increase of physical fithess and decreased risk of obesity,
cardiovascular disease and metabolic syndrome (Sato, Y. et al., 2007). In present study,
exercise training program consist of gradually walking at mild (20-39%HRR) to moderate
intensity (40-50 %HRR) 30-40 minutes/session, 3 times/week for 12 weeks. The training
program is minimum recommended quantity and quality of exercise for improving and
maintaining cardiorespiratory fitness (ACSM, 2006). It is adequate to induce physical
adaptation as with increased maximum oxygen consumption (VO,max). It is well
established that aerobic exercise training leads to cardiovascular, skeletal muscle, and
metabolic adaptations. Cardiovascular adaptations include increased stroke volume
and cardiac output, which contributes greatly to increased maximal oxygen
consumption (VO2 max) (Stegall, FL. et al., 2011). The greater improvement in VO,max
observed in our study may have been due to an increased stroke volume include a
training induced enlargement of left ventricular chamber size, cardiac muscle
hypertrophy with enhance contractility during systole and (a-v) O, difference
improvement (Trilk, JL. et al.,2011). VO, max are an increased ability of the
cardiovascular system to transport oxygen to the working skeletal muscle, and the
improved ability of the muscle to utilize the delivered oxygen. The former is a result of
increased stroke volume, which improves cardiac output; the latter is determined by the
increases in oxidative enzymes and mitochondrial content (Saltin, B. et al.1968). The
exercise training may modulate central arterial compliance in healthy older individuals.
More importantly, regular physical activity has been shown to attenuate the age-related
decline in arterial compliance in healthy older men and women (McGavock, J. et al.,
2004). Similarly in this study , the blood pressure is reduced by exercise training due to
aerobic exercise may be responsible for reduction of total peripheral resistance. It is
reduced by attenuation of sympathetic activity and an increased vagal tone. The
reduction of total peripheral resistance after exercise was significantly correlated to
changes in stroke volume and LV end diastolic diameter, suggesting that an afterload

reduction (Hambrecht, R. et al., 2000). Several studies found that the exercise improved



specific metabolic risk factors, including body mass and body mass index and body fat
(Innes KE. et al., 2005; Labbrador PM. et al., 2006; Pitsavos C.et al., 2009; Saritas N.,
2012). The current study results are consistent with previous studies showed that the
ASW and TW exercise can reduced, body mass, body mass index and body fat
whereas the CON gained weight due to the both groups associated imbalance in caloric
intake over energy expenditure according to Slentz, CA. et al. (2004) demonstrated a
modest amount of exercise can prevent weight gain with no changes in diet, and more
exercise may lead to important weight loss in initially overweight individuals. Then, the
recommendation of U.S. Surgeon General indicated that an energy expenditure
increase of 2 kcal/kg/day for changing sedentary elderly to the moderately active

(Fujita, K., 2003).

The effects of arm swing walking incorporating Buddhist meditation exercise training on

physical fitness in the elderly with depressive symptoms

In the present study, the result showed that muscle strength as measured by
arm curl and chair stand, flexibility as assessed by back scratch and chair sit-and-
reach, agility and dynamic balance on timed up-and-go, six-minute walk test all
increased (p<0.05) in both exercise groups. No such changes were observed in the
sedentary control group. For compared CON group as a whole , the physical fithess
significantly increased in arm curl, 30 second chair stand, back scratch, chair sit and
reach, timed up-and-go and 6-minute walk test in ASW group, whereas TW group
significantly increased in back scratch, chair sit and reach, timed up-and-go and 6-
minute walk test.

An aerobic exercise combine resistance exercise, an aerobic exercise alone
was greater improvement the physical fitness in the elderly (Larose, J. et al., 2010).
According to this study found that aerobic combine resistance exercise in ASW exercise

greater improved the muscle strength, flexibility, agility and balance in the elderly as


http://www.ncbi.nlm.nih.gov/pubmed?term=Larose%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20639722

well as TW exercise that is an aerobic exercise. In addition to, the meditation
component, ASW was different from TW in that the subjects held weights in each hand
to increase upper limb workloads. Previous study demonstrated that exercise training
using a flexible stick, the exercise program that simultaneously combines aerobic and
resistance exercise components, showed superior improvements in health-related
physical fitness and cutaneous microcirculatory responsiveness compared with Tai Chi
in older women (Suksom D. et al., 2011). Consistent with this, Chen KM. et al. (2008)
demonstrated that mind- body exercise improved flexibility and muscular strength. The
simplified Tai-Chi Exercise Program (STEP) improved flexibility, muscular strength after
practicing 6 months. According to Chen KM. et al. (2010) the silver yoga exercise
program is specifically designed to accommodate the reduced body flexibility
experienced by many older adults, through the progression of a sequence of static
physical postures, and it used stretching to improve physical fitness.

As mentioned above, the exercise training program can improved physical
fitness due to adaptations of skeletal muscle fibers were occurred in exercise training,
for example, by the expression of specific contractile proteins (myosin heavy chain
[MHC] isoforms) and by an increase in the activity and content of mitochondria. There is
strong evidence in running mice for 6 weeks, the result indicated that six weeks of
voluntary wheel running induced a significant (p < 0.05) fiber type Ilb to lla/x shift in
triceps muscle of wild-type mice. AMP-activated protein kinase (AMPK) plays a critical

role in training adaptations of skeletal muscle (Rockl, K. et. al., 2007).

The effects of arm swing walking incorporating Buddhist meditation exercise training on

Endothelium-dependent vasodilation in the elderly with depressive symptoms.

The current study found that resting diameter, peak diameter, flow mediated
dilatation, time to peak diameter, peak shear rate improved (p<0.05) in both the ASW

and TW groups. ASW group had a significantly higher in resting diameter, peak


http://www.ncbi.nlm.nih.gov/pubmed?term=Chen%20KM%5BAuthor%5D&cauthor=true&cauthor_uid=17222413

diameter, flow mediated dilatation, shear rate at rest, peak shear rate (all p<0.05) than
CON group, whereas TW group had a significantly improved peak diameter (p<0.05)
and peak shear rate (p<0.05). Then, ASW group had significantly higher resting
diameter and peak diameter than TW group (p<0.05).

Endothelium-dependent vasodilation as assessed by flow-mediated dilation
improved (p<0.05) in both the ASW and TW groups. We also found that FMD was
increased by 88% in the ASW group while the TW group increased it by 72%, indicating
that ASW had superior improvements in endothelial-dependent vasodilatation compared
with TW.

Exercise training induces marked vascular remodeling by increasing
angiogenesis and arteriogenesis. These changes associated with functional changes ,
physical forces such as shear stress and improved organ blood flow (Kojda,G.,
Hambrecht, R., 2005). The functional measure of endothelium-dependent vasodilation
was associated with the increase in the biochemical measure of plasma nitric oxide
level (Westhoff, TH. et al., 2008; Francescomarino, SD. et al., 2009). The potential
explanation for this finding is that our exercises have beneficial effects on endothelial
function via increased shear stress and blood flow results in increased NO production
and the consequent vasodilation. Similarly, hatha yoga consisted various components
that could potentially and beneficially influence vascular function (Cortez-Cooper M. et
al., 2008). Yoga consisted of the isometric contractions in the postures and the isometric
contraction has been reported to enhance endothelial function. In addition to, meditation
could improve vascular function via reductions in sympathetic vasoconstrictor tone
(Cooper DC. et al., 2011). On the other hand, Hunter, SD. et al. (2012) indicated hatha
yoga training for 12 weeks in middle-aged and older adults is not associated with
improvements in vascular functions. It is unclear for mind-body exercise effectiveness

on the endothelial function. The intensity, duration of exercise is powerful factors to



endothelial function changes. According to the results of this study showed that mind-
body exercise at moderate intensity for 12 weeks improved endothelial function.

Moreover, an aerobic exercise could induce shear stress. It is a potent stimulus
on endothelial cells for an increase in nitric oxide production, leading to improved
endothelial function and reduced vascular resistance. Then, vascular laminar shear
stress increases during exercise and is associated with a rapid up regulation of
endothelial nitric oxide synthase (eNOS), messenger ribonucleic acid (mRNA) and
protein expression level, result in increased NO production. Moreover, different mode of
exercise seem to variably affect endothelial NO production and bioactivity, ‘whole body’
exercise training have observed improvements in NO-mediated vasodilator capacity can
be more than localized body exercise (Francescomarino, SD. et al., 2009). In present
study, we demonstrated TW and ASW exercise could improve endothelial dependent
vasodilation but ASW exercise is greater more than TW exercise due to ASW exercise
combines aerobic exercise with meditation. Meditation component may lead to an
improvement in baroreflex sensitivity and a reduction in activation and reactivity of the
sympathoadrenal system and the hypothalamic pituitary adrenal axis, meditation may

alleviate the effect of vascular function. (Pullen, PR. et al., 2008).

The effects of arm swing walking incorporating Buddhist meditation exercise training on

depression and cortisol concentration in the elderly with depressive symptoms.

The present study indicated that depression and cortisol concentration
decreased (p<0.05) only in the ASW group. There were no significant difference
depression scores, cortisol concentration in the TW group and CON .

Consistent with concept hypersecretion of corticotropin-releasing factor (CRF)
has been previously implicated to play a role in the pathophysiology of depression
,hypothalamic-pituitary-adrenal (HPA) axis activation consequently hypercortisolaemia is
a common abnormality reported in a large proportion of depressed patients (Beluche, .

et al.,, 2009). These can be harmful, ultimately leading to disease and other negative



health consequences such as hypertension, diabetes, cardiovascular disease, tissue
damage (Otte, C. et al., 2004).

The regular exercise that can make to decrease the negative effect of
depression. It is unclear for the mode of exercise affected on depression. There are
many studies indicated that potential of mind-body exercise greater improved
depression (Lim, YM. And Hong Son, GR., 2010). inversely, there is the study
demonstrated that an aerobic exercise did not appear to be involved with depression
(Kohut, ML. et al., 2006). Our the results indicated only the ASW exercise significant
decreased overall depressive symptoms and decreased cortisol concentration. These
results are notable for fact that mind-body exercise based on Buddism meditation
component that is focusing on awareness of sensations, thoughts, and feeling in the
present moment. As note above, the depressed elderly may have specific cognitive
vulnerability, including dysfunctional attitudes, meditation may have identification
destructive contents and habitual patterns of the mind at an early stage, and affect to
improving depressive symptoms (Chan, AS., 2012). Therefore, meditation reduced in
activation and reactivity of the sympathoadrenal system, the hypothalamic pituitary
adrenal axis and affecting on reduction of cortisol concentration in bloodstream
(Anderson, GJ. and Taylor, AG., 2011).

In a similar study, the exercise combine with meditation had benefit on positive
psychological effects such as yoga is also effective decreased depression (Lim, YM.
and Hong, GR., 2010) and related to decreased cortisol concentration (Field T., 2008).
Moreover, Buddhist meditation produces biochemical and physiological changes and
reduces serum cortisol concentration (Sudsuang, R., Chentanez, V., Veluvan, K.,1991).
Similarly, many interventions as are evidence by reduced cortisol concentration
following, transcendental meditation and other Buddhist meditation practices, tai chi,

progressive relaxation training and gi-training (Taylor, AG. et al., 2010).
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The effects of arm swing walking incorporating Buddhist meditation exercise training on

blood chemical data in the elderly with depressive symptoms.

In present study, the results showed that after training plasma concentrations of
total cholesterol, triglyceride, and C-reactive protein decreased in both TW and ASW
groups. Significant reductions in LDL-cholesterol, interleukin-6 concentrations were only
observed in the ASW group. Nitric oxide improved significantly in both the ASW and TW
groups. There were no significant difference in triglyceride, LDL-C, HDL-C, CRP, IL-6
when compared among in CON group, TW group, ASW group.

The higher total cholesterol, triglyceride and LDL-cholesterol are considered a
risk factor for cardiovascular diseases. These have also been shown to be associated
with impaired endothelium-dependent vasodilation. Lipoprotein is independent risk
factor for coronary heart disease (CHD), stroke, and peripheral atherosclerosis
(Davignon,J. and Peter Ganz, P.,2004). In previous study, small artery compliance was
inversely correlated with lipoprotein levels and cause endothelial dysfunction in patients
with atherosclerosis (Schillinger, M. et al.,2002).

Previous study demonstrated that exercise greatly improved lipid profile
(Vinagre, CG. et al., 2007). Tai chi chuan training program significantly improves CHD
risk factors; reduction total cholesterol, low density lipoprotein cholesterol in patients
with dyslipidemia (Lan, C. et al., 2008). Low-moderate intensity exercise effects on up-
regulated expression of LDL-receptors, increased cholesterol-transfer to HDL particles
(Butcher, LR. et al., 2008) and use of cholesterol for cellular metabolism and repair due
to muscle damage immediately after intense exercise (Ferguson, MA. et al., 1998).
Similarly in present study, a remarkable steady drop in low density lipoprotein
cholesterol and total cholesterol after 12 weeks of ASW exercise.

Nitric oxide is a pivotal endothelium-derived substance. The hallmark of

endothelial dysfunction is impaired endothelium-dependent vasodilation, which is
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mediated by NO. Nitric oxide is formed in endothelial cells from its precursor L-arginine
via the enzymatic action of endothelial NO synthase (eNOS), which is located in
caveolae (invaginations in cell membranes). The protein caveolin-1 binds to calmodulin
to inhibit activity of eNOS; the binding of calcium to calmodulin displaces caveolin-1,
activating eNOS and leading to production of NO. Cofactors such as tetrahydrobiopterin
and nicotinamide adenine dinucleotide phosphate (NADPH) are also involved in NO
production (Davignon, J. and Peter Ganz, P.,2004).

The exercise training increases endothelium-dependent vasodilation, increased
vascular expression of endothelial cell (eNOS) (Kojda,G., Hambrecht, R., 2005). Our the
results suggested that mind-body exercise are associated with improving endothelial
function by allowing for a greater availability of NO.

As mentioned previously, depression is associated with activation of HPA. It is
well established that the HPA axis activation is elicited by cytokine (IL-1,IL-6, TNF).
Therefore, the hypercortisolemia observed in depressed person may have resulted from
a hypersecretion of corticotropin-releasing factor (CRF) induced by pro-inflammatory
cytokines such as IL-6 (Leonard, BE., 2005). C- reactive protein (CRP) is reliable marker
of endothelial dysfunction and inflammation and can be used to predict the risk of future
cardiovascular events. It is activated by depression (Carney, RM., Freedland, KE.,
Miller, GE., Jaffe, AS., 2002; O’brien et al., 2007).

Recently, aerobic exercise training has been associated with a chronic anti-
inflammatory effect (Francescomarino, SD. et al.,, 2009). Moreover, accummulating
evidence also exists that during regular, aerobic exercise, skeletal muscle fibres inhibit
the production of the pro-inflammatory cytokines and produce several anti-inflammatory
that may be involved in mediating the health beneficial effects of exercise. With regard
to this, it has been shown that the exercise training significantly reduced IL-6 , CRP in
serum of the older adults (Kohut, ML., 2006). Whereas, this study the result showed that

aerobic exercise reduce CRP but no change IL-6 and depression.
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Moreover, mind-body practices could enhance parasympathetic output and
there by shift the autonomic nervous system balances from primarily sympathetic to
parasympathetic, leading to positive changes in cardiac-vagal function, mood, energy
state, and related neuroendocrine, metabolic, and inflammatory response (Taylor AG. et
al., 2010). The study showed that mind-body exercise were associated with lower levels
of IL-6 and other pro-inflammatory cytokines (Kiecolt-Glaser, J.K. et al., 2010). ASW
exercise decreased level of marker of inflammation such as IL-6 and CRP, this result
point to potential mechanism by which ASW exercise could improve endothelial
function, via decreasing depressive symptoms and improving inflammation marker.
Interestingly, the IL-6, CRP which markers of inflammation change significantly with 12
weeks after ASW exercise. The results of this study are notable for fact that CRP
decreasing (6.34+1.77 vs. 4.68+1.46 mg/l) and IL-6 decreasing (0.92+0.21 vs.
0.73+0.21 pg/ml) were obtained in ASW group. No significant changes CRP (3.82+1.85
vs. 4.23+1.88 mg/l) and IL-6 (0.70+0.17 vs. 1.26+0.37pg/ml) were observed in the
sedentary control group.

The results suggested that traditional walking exercise and arm swing walking
incorporating Buddhist meditation exercise improved physical fitness, endothelium
dependent vasodilation through increasing the production of nitric oxide and decreasing
C-reactive protein. However, interleukin-6, depression score and cortisol concentration
in blood circulation were decreased only in arm swing walking incorporating Buddhist

meditation exercise group (Figure 5.1) .
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Figure 5.1 Mechanism of the effects of arm swing walking incorporating Buddhist

meditation exercise and traditional walking exercise

Limitation and recommendation

One of limitations of this study was that participants were recruited from two

welfare centers dwelling elderly in Thailand and were therefore not representative of all

the elderly with non- severe depression. Although there are limitation on generalizing the

findings, the results show the effectiveness of ASW exercise on the physical fitness,

endothelial dependent vasodilation and depression of these the elderly. Another

limitation was that we did not have controlling daily activity, eating pattern, social factor

of elderly. Therefore, the restrictive factor might be affect to results of body composition

or biochemical data in this study. However, the effectiveness of arm swing walking



incorporating meditation exercise is clearly and reliable to apply for health promotion in
the elderly in community-dwelling.
Further research is also needed to determine effectiveness of ASW for other

patients with physical diseases and specific settings.

Conclusion

Similar to the traditional walking exercises, the Buddhism-based walking
meditation intervention that incorporated arm swing exercises was effective in improving
physical fitness and vascular function. The ASW exercise was also able to decrease
depression, plasma concentrations of cortisol and inflammatory markers but the
traditional walking exercise failed to improve these parameters. Collectively, these
results indicate that the spiritually-oriented walking meditation exercise may be the novel
therapeutic modality that is suitable for improving physical and psychological functions

in elderly with mild and moderate depression symptoms.
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Interleukin 6 (IL-6) measurement

Principles of test

An anti-human IL-6 coating antibody is adsorbed onto microwells. Human IL-6
present in the sample or standard binds to antibodies adorbed to the microwells.
Abiotin-conjugated anti-human IL-6 antibody is added and binds to human IL-6
captured by the first antibody. Following incubation unbound biotin-conjugated anti-
human IL-6 antibody is removed during a wash step. Streptavidin-HRP is added and
binds to the biotin-conjugated anti-human IL-6 antibody. Following incubation unbound
Streptavidin-HRP is removed during a wash step, and amplification reagent | (Biotinyl-
Tyramide) is added to the wells. Following incubation unbound amplication reagent | is
removed during a wash step and amplication reagent lI( Streptavidin —-HRP) is added.
Following incubation unbound amplification reagent Il is removed during a wash step
and substrate solution reactive with HRP is added. A coloured product is formed in
proportion to the amount of human |L-6 present in the sample or standard. The reaction
is terminated by addition of acid and absorbance is measured at 450 nm.

Reagents provided

1. Aluminium puch with a microwell plate coated with monoclonal antibody to
human IL-6

2. 100 pl Biotin-conjugate anti-human IL-6 monoclonal antibody
Make a 1:100 dilution of concentrated biotin conjugate solution with sample

diluent in clean plastic tube as needed according to the follow table:

Number of strips Biotin-conjugate(ml) Sample diluent(ml)

1-6 0.03 2.97

1-12 0.06 5.94




3. Streptavidin-HRP 150 pl
Make 1:200 dilution of the concentrated streptavidin-HRP solution with assay

buffer(1x) in a clean plastic tube as needed according to the following table

Number of strips Streptavin-HRP(ml) Assay buffer(1x)
1-6 0.03 5.97
1-12 0.06 11.94

4. Human IL-6 standard lyophilized, 200 pg/ml| upon reconstitution
The concentrated human IL-6 standard diluted 1:20 with sample diluent just
prior to use in clean plastic test tube according to the following dilution scheme: 50 pl
concentrated human IL-6 standard +950 pl sample diluent (concentration of standard
=10 pg/ml)
5. Control lyophilized
Control 1:20 in sample diluent : 50 ul control +950 ul sample diluent.
6. Assay buffer concentrate (20x) 5ml (PBS with 1%Tween 20 and 10%BSA)
Assay buffer concentrate(1x) prepared by assay buffer concentrate (20x) 5ml
was diluted with distilled water 95 ml.
7. Sample diluent 25 ml.
8. Amplification diluent concentrate(2x)
Preparation of amplification diluent concentrate(1x) by make a 1:2 dilution of the

concentrated amplification diluent(2x) as needed according to the following table:

Number of strips Amplification Distilled water(ml)

diluent(2x)(ml)

1-6 3 3

1-12 6 6




9. Amplification solution |

Make a 1:500 dilution of amplification reagent | in amplification diluent(1x) as

needed according to the following table :

Number of strips Amplification Reagent | Amplification Diluent
(mi) (1x)(ml)

1-6 0.012 5.988

1-12 0.024 11.976

10. Amplification solution |l

Make a 1:500 dilution of amplification reagent Il in assay buffer (1x) as needed

according to the following scheme:

Number of strips Amplification reagent lI(ml)  Assay buffer (1x)(ml)
1-6 0.012 5.988
1-12 0.024 11.976

11. Wash buffer concentrate (1x) (PBS with 1%Tween 20)
Wash buffer concentrate (1x) prepare by wash buffer concentrate (20x) 50 ml was
diluted with distilled water 950 ml.

12. Substrate solution 15 ml (tetramethyl-benzidine)

13. Stop solution 15 ml

Procedure
1. Determine the number of microwell strips required
2. Wash microwell strips twice with wash buffer.

3. Standard dilution on the microwell plate: Add 100 pl Sample diluent, in

duplicate,



to all standard wells. Pipette 100 pl prepared standard into the first wells and create
standard dilutions by standard into the first wells and create standard dilution by
transferring 100 pl from well to well. Discard 100 yl from the last wells. Alternatively
external standard dilution in tube. Pipette 100 ul of these standard dilutions in the
microwell strips.

4. Add 100 pl sample diluent in duplicate, to the blank wells.

5. Add 50 pl sample diluent to sample wells.

6. Add 50 pl sample in duplicate, to designated sample wells.

7. Prepare biotin-conjugate.

8. Add 50 pl biotin-conjugate to all wells.

9. Cover microwell strips and incubate 2 hours at room temperature (18° to
25°C).(Shaking is absolutely necessary for an optimal test performance).

10. Prepare streptavidin-HRP.

11. Empty and wash microwell strips 6 times with wash buffer.

12. Add 100 pl diluted streptavidin-HRP to all wells.

13. Cover microwell strips and incubate 1 hour at room temperature(18° to
25°C).

14. Prepare amplification solution Idiluted in amplificationdiluent(1x)on the plate

15. Empty and wash microwell strip 6 times with wash buffer.

16. Add 100 pl amplification solution | to all wells.

17. Cover microwell strips and incubate for exactly 15 minutes at room temperature

18. Prepare amplification solution Il dilute in assay buffer on plate.

19. Empty and wash microwell strips 6 times with wash buffer.

20. Add 100 pl amplification solution 1l to all wells.

21. Cover microwell strips and incubate for exactly 30 minutes at room temperature.

22. Empty and wash microwell strips 6 times with wash buffer.



23. Add 100 pl of TMB substrate solution to all wells
24. Incubate the microwell strips for about 10-20 minutes at room temperature.
25. Add 100 pl stop solution to all wells.

26. Blank microwell reader and measure colour intensity at 450 nm

Calculation of results

- Calculate the average absorbance values for each set of duplicate standard and
samples. Duplicates should be within 20 percent of mean value.

- Create a standard curve by plotting the mean absorbance for each standard
concentration on the ordinate against the human IL-6 concentration on the abscissa.

- To determine the concentration of circulating human IL-6 for each sample, first
find the mean absorbance value on the ordinate and extend a horizontal line to the
standard curve at the point of intersection, extend a vertical line to the abscissa and
read the corresponding human IL-6 concentration.

- Calculation of samples with a concentration exceeding standard 1 may result in
incorrect, low human IL-6 levels. Such samples require further external predilution
according to expected human IL-6 values with sample diluent in order to precisely

quantitate the actual human IL-6 level.
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Nitric oxide (NO) measurement

Principles of test

Nitric oxide (NO) plays an important role in neurotransmission, vascular
regulation, immuneresponses and apoptosis. Since most of the NO is oxidized to nitrite
(NO2-) and nitrate (NO3-), the concentrations of these anions have been used as a
quantitative measure of NO production. PromoKine’s Colorimetric Nitric Oxide Assay Kit
provides an accurate and convenient measurement of total nitrate/nitrite concentration
in a simple two-step process. The first step is to convert nitrate to nitrite utilizing nitrate
reductase. The second step involves addition of the Griess Reagents which converts
nitrite into a deep purple azo compound. Measurement of the absorbance of the azo
chromophore accurately reflects nitric oxide amount in samples. The detection limit of

the assay is approximately 0.1 nmole nitrite/well, or 1 ym.

Reagents provided

1. Enzyme cofactor: Reconstitute with 1.1 ml of Assay Buffer. Aliquot desired

amount and store at —20°C. Keep on ice during use. Store at —20°C.

2. Enhancer: Reconstitute with 1.1 ml distilled water. Store at +4°C.

3. Nitrate Reductase: Reconstitute to 1.1 ml with Assay Buffer. This dissolves
slowly, so gently vortex 2-3 times over 15 minutes. Keep on ice during use. Store

at +4°C.

4. Nitrate and Nitrite Standards: Reconstitute with 100 ul of Assay Buffer. Vortex
and mix well to generate 100 mM standard. Store at +4°C when not in use (do
not freeze!). The reconstituted standard is stable for 4 months when stored at

+4°C.



5.

Griess Reagents R1 and R2: Ready to use. Store at +4°C.

Measurement of Nitrate + Nitrite:

1.

Nitrate standard curve: Mix 5 ul of the 100 mM reconstituted standard with 495 i
of Assay Buffer to generate 1 mM standard working solution. Add 0, 2, 4, 6, 8, 10
pl of standard into a series of wells. Adjust volume to 85 pl with Assay Buffer to
generate 0, 2, 4, 6, 8, 10 nmol/well of Nitrite or Nitrate Standard. Add 0, 2, 4, 6,
8, 10 ul of standard into a series of wells. Adjust volume to 85 ul with Assay

Buffer to generate 0, 2, 4, 6, 8, 10 nmol/well of Nitrite or Nitrate Standard.

Note: The reagents react with nitrite, not nitrate. For routine total nitrite/nitrate assay, you

may prepare a nitrate standard curve only. However, if you desire to measure nitrite,

nitrate

concentration separately, you may prepare a nitrite standard curve in the

absence of Nitrate Reductase in the standard and assay samples. Nitrate = Total —

Nitrite.
2.

Preparation of samples: Up to 85 ul of sample can be added per assay and
should be done in duplicate. When using less than 85 ul of sample, adjust
volume to 85 ul with Assay Buffer. Include a sample blank for each sample. If the
approximate nitrate/nitrite concentration is completely unknown, we recommend
that several dilutions are made. Urine can have a high nitrate content and a 10
fold dilution should be used. Serum proteins will have a slight (~10%) effect on
apparent nitrite levels. For best results serum filtrate from a 10Kd cutoff filter
should be used. Typical urine levels are 0.2-2 mM and 1-20 uM respectively.
Typical normal serum levels are ~20 yM and ~2 uM for nitrate and nitrite
respectively with various disease states elevating these levels significantly. The

absorbance of samples should be in the linear range of the standard curve



(0-10 nmol/well). If they fall outside this range, they should be rediluted and

rerun.

Procedure
1) To each sample blank (85 ul adjusted volume) add 115 pl Assay Buffer as blank

well. (Note:sample blanks do not contain any of the following additions).

2) Add 5 ul of the Nitrate Reductase mixture to each well (standards and

unknowns).

3) Add 5 ul of the enzyme cofactor to each well (standards and unknowns).

4) Cover the plate and incubate at room temperature for 1 hr. to convert nitrate to

nitrite.

5) Add 5 ul of the enhancer to each well and incubate 10 minutes (standards and

unknowns).

6) Add 50 ul of Griess Reagent R1 to each well (standards and unknowns).

7) Add 50 ul of Griess Reagent R2 to each well (standards and unknowns).

8) Develop the color for 10 minutes at room temperature. The color is stable for

about an hour.

9) Read the absorbance at 540 nm using a plate reader.

Calculation of results
1) Plot standard curve: Plot absorbance at 540 nm as a function of nitrate and/or
nitrite concentration. It is possible to use plate readers with filters rather far from
540nm (i.e., 570nm). The sensitivity of the assay will be reduced approximately

35% in this case.



2) Determine sample nitrate and nitrite concentrations:

Nitrate/nitrite concentration = (sample [abs.] — blank [abs.] / slope of std curve) /

ul of sample

1.2 - -
0.8 - &
06 - —~

0.4 -
0.2 -

Abs, 540 nm

nmeles nitrate (nitrite)



Code plate

Plate 1
2 3 4 5 6 7 8 9 10 11 12
A Tpre Spre 9pre 13pre 17pre 21pre 2pre3 2pre7 2pre11 2pre15 | 2prel19
B Tpre Spre 9pre 13pre 17pre 21pre 2pre3 2pre7 2pre11 2pre15 | 2prel19
C 2pre 6pre 10pre 14pre 18pre 22pre 2pred 2pre8 2pre12 | 2pre16 | 2pre20
D 2pre 6pre 10pre 14pre 18pre 22pre 2pred 2pre8 2pre12 | 2pre16 | 2pre20
E 3pre Tpre 11pre 15pre 19pre 2prel 2pre5 2pre9 2prel13 | 2prel7 | 2pre21
F 3pre Tpre 11pre 15pre 19pre 2pre 2pre5 2pre9 2prel13 | 2prel7 | 2pre21
G 4dpre 8pre 12pre 16pre 20pre 2pre2 2pre6 2pre10 | 2prel14d | 2pre18 | 2pre22
H 4dpre 8pre 12pre 16pre 20pre 2pre2 2pre6 2pre10 | 2prel14d | 2pre18 | 2pre22
Plate 2
2 3 4 5 6 7 8 9 10 11 12

A 2pre23 | 3post | 9post | 13post | 17post | 21post | 2post3 | 2post7 | 2post12 | 2post16 | 2post22
B 2pre23 | 3post | 9post | 13post | 17post | 21post | 2post3 | 2post7 | 2post12 | 2post16 | 2post22
C 2pre24 | 4post | 10post | 14post | 18post | 22post | 2postd | 2post8 | 2post13 | 2post17 | 2post23
D 2pre24 | 4post | 10post | 14post | 18post | 22post | 2postd | 2post8 | 2post13 | 2post17 | 2post23
E 1post | 7post | 11post | 15post | 19post | 2post1 | 2post5 | 2post9 | 2post14 | 2post19 | 2post24
F 1post | 7post | 11post | 15post | 19post | 2post1 | 2post5 | 2post9 | 2post14 | 2post19 | 2post24
G 2post | 8post | 12post | 16post | 20post | 2post2 | 2post6 | 2post11 | 2post15 | 2post21

H 2post | 8post | 12post | 16post | 20post | 2post2 | 2post6 | 2post11 | 2post15 | 2post21
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APPENDIX G

Physical fithess measurement (Jone, C.J. and Rikli, R.E., 2002)

1. Arm curl test

Purpose

To assess upper body strength, needed for performing household and other activities
involving lifting and carrying things such as groceries, suitcases and grandchildren.
Description

Number of bicep curls that can be completed in 30 seconds holding a hand weight of 5 Ibs

(2.27 kg) for women; 8 Ibs (3.63 kg) for men.
Risk zone

Less than 11 curls using correct form for men and women.

2. 30-Second Chair Stand
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Purpose

To assess lower body strength, needed for numerous tasks such as climbing stairs,
walking and getting out of a chair, tub or car. Also reduces the chance of falling.
Description

Number of full stands that can be completed in 30 seconds with arms folded across
chest.

Risk zone

Less than 8 unassisted stands for men and women.

3. Back Scratch

Purpose

To assess upper body (shoulder) flexibility, which is important in tasks such as combing
one’s hair, putting on overhead garments and reaching for a seat belt.

Description

With one hand reaching over the shoulder and one up the middle of the back, the number
of inches (cm) between extended middle fingers (+ or -).

Risk zone

Men: Minus (-) 4 inches or more

Women: Minus (-) 2 inches or more



4. Chair Sit-and-Reach

Purpose

To assess lower body flexibility, which is important for good posture, for normal gait
patterns and for various mobility tasks, such as getting in and out of a bathtub or car.
Description

From a sitting position at front of chair, with leg extended and hands reaching toward
toes, the number of inches (cm) (+ or -) between extended fingers and tip of toe.
Risk zone

Men: Minus (-) 4 inches or more

Women: Minus (-) 2 inches or more

5. Time up and go test

Purpose
To assess agility/dynamic balance, which is important in tasks that require quick

maneuvering, such as getting off a bus in time or getting up to attend to



something in the kitchen, to go to the bathroom or to answer the phone

Description

Number of seconds required to get up from a seated position, walk 8 feet (2.44 m), turn, and
return to seated position.

Risk zone

More than 9 seconds.

6. 6-Minute Walk

i m i L LT £l TR .

Purpose

To assess aerobic endurance, which is important for walking distances, stair climbing,
shopping, sightseeing while on vacation, etc.

Description

Number of yards/meters that can be walked in 6 minutes around a 50-yard (45.7 meter)
course. (5 yds = 4.57 meters)

Risk zone

Less than 350 yards for men and women.
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