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1.INTRODUCTION AND PURPOSE

The World Health Organization describes biological aging as the buildup of cellular and
molecular damage. At the cell level, tissues, organs, and other systems, the human body
undergoes irreversible changes from birth.(1) A decline in physical stamina and an
increase in disease risk go hand in hand with these changes. Over the age of 65, these
considerable reductions in quality of life become increasingly obvious. According to the
World Health Organization (WHO), persons 65 and older are considered young elderly,
those 75 to 84 are considered "advanced elderly,” and people 85 and above are considered
very old. This is due to the fact that aging has several stages and is not a uniform time
span.(2)

The fact that more than 10% of the population is above the age of 10 is another sign that
the population is aging. In Turkey, the senior population is growing faster than all other
age groups combined. Despite the fact that our nation is undergoing "demographic
change" and appears to have a young population, there are actually quite a few elderly
people (TUIK 2013). The old population in our nation, which is defined as those 65 and
over, was 8 million 451 thousand 669 individuals in 2023, according data from the
Turkish Statistical Institute (TUIK). From 8.5% in 2017 to 9.9% in 2023, the senior
population’s share of the overall population grew.

The majority of sensory impairments occur in adults 65 and older, particularly in low-
and middle-income nations. The diseases that cause the greatest loss of function include
those that cause osteoarthritis, diabetes, dementia, and loss of muscle strength, as well as
those that cause back and neck pain, chronic obstructive pulmonary disease, depression,
falls, and decreased joint mobility and cognitive capacity (3) Both older people and
society suffer harmful effects from these disorders. For the sake of both national and
global public health, this circumstance presents new and significant issues.

Blood oxygen carrying capacity, cardiac output, and respiratory muscle strength all fall
as physical ability declines. Weak neurological processes have an impact on balance and
raise the possibility of falling. Loss of strength in the musculoskeletal system, decreased
flexibility, and low aerobic capacity are caused by fear of falling and other reasons that
may lead to inactivity. (4)

A lower quality of life is a result of poor flexibility and an inability to manage daily
activities.(5).Therefore, it is crucial to pinpoint the processes via which exercise and
physical activity can enhance health, functional ability, quality of life, and independence
in the population as people live longer. (6)

In recent years, elderly folks have become more and more interested in the practice of
yoga. It is a form of practice that promotes both physical and mental well-being by
combining breathing techniques with postures known as asana and pranayama (Harvard
Health Publishing, 2021). According to research, yoga can enhance lung function, lung
flexibility, and muscle strength, particularly in the respiratory muscles. In a study, Taylor
et al. (2019) discovered that practicing tai chi and yoga helped older persons with their
balance and decreased their chance of falling. (7)Yoga courses can also help older folks
feel less isolated by fostering stronger social ties.



There are studies in the literature that recommend yoga for groups with particular
ailments, such as kids, adults, or seniors. Numerous research have been done on the
benefits of yoga for elderly people

With chronic illnesses. The purpose of this study is to examine the effects of yoga on
respiratory indices, functional exercise capacity, dynamic balance, and quality of life in
older, medically stable individuals over the age of 65.

Hypothesis 0 (H0): The benefits of yoga practice on respiratory indices, functional
exercise capacity, dynamic balance, and quality of life among older adult are not
significantly different.

Hypothesis 1 (H1): The effects of yoga practice on breathing parameters, functional
exercise capacity, dynamic balance, and quality of life vary significantly between older
adult.



2. THEORETICAL INFORMATION AND LITERATURE
2.1. AGING

Aging is a process that starts from the first moment of formation after fertilization in the
mother's womb, is affected by physiological, pathological, psychological, sociological,
environmental and genetic effects, and covers the physical and cognitive processes
together, and continues until the end of human life. There are many definitions of aging
that are largely similar to each other. According to the World Health Organization,
biological aging has been defined as the accumulation of molecular and cellular damage.
Andrew Clegg et al. defined the negative changes that occur in the system as a result of
the weakening of homeostasis due to physiological or psychological stress and the
depletion of homeostasis reserves as fragility.(8). Frailty is a state of increased sensitivity
to poor resolution of homeostasis after a stressful event that increases the risk of adverse
outcomes such as falls, delirium, and disability.

Affecting the musculoskeletal system leads to osteoporosis, loss of strength, and joint-
related diseases. Dysfunctions of the neurological system can cause balance problems.
Musculoskeletal and balance system involvement is one of the factors that increase the
risk of falling in individuals over 65 years of age.(9)

Cardiorespiratory system health is related to breathing and heart. With increasing age, the
working capacity of the lungs and the activity of the diaphragm muscle may decrease.
This may cause performance losses and decrease in physical activity.(10)

There are 3 systems that concern balance. The visual vestibular and
proprioceptive systems are components of the balance system. The losses in
these components with age affect the balance.(11)

2.1.1. RESPIRATORY SYSTEM CHANGES IN AGING

Age-related changes in the chest wall: In normal functioning, the anteroposterior diameter
of the chest cavity expands during inspiration, allowing lung capacity to increase. Chest
wall compliance gradually decreases with age(12). Calcium buildup in the joints in the
ribs, sternum, and vertebral column can cause decreased joint space and flexibility.
Structural dysfunction of the vertebral disc may occur as a result of calcium deposition in
the joints. Osteoporosis, which occurs as we age, can cause fractures in the spine. As a
result, kyphoscoliosis and barrel chest anomalies may occur. After all these changes, the
A-P diameter increases(13). This change in the chest wall is the result of adaptation, but
the curvature of the diaphragm also changes. This change also affects the functioning and
strength of the diaphragm muscle, which is the tissue that releases force.



Changes in respiratory muscle function: There are many muscles involved in respiration,
diaphragm being the most fundamental one. It is known that the decrease in chest wall
compliance and geometrical changes are related to decrease in diaphragm’s force-
generating prospects. Fibre tension of the diaphragm weakens and contraction-relaxation
mechanism slows down. When compared with young population(mean age 29, range
21+40 yrs), diaphragm durability of the elder population (mean age 73, range 67+81 yrs)
is found to be significantly weaker(14). Specifically in the elderly, respiratory system
muscles and body properties are interrelated .There is a correlation between maximal
inspiratory (MIP) or expiratory (MEP) pressures and lean body mass or body weight. It
is probable that with aging, changes in the skeletal muscles have an impact on skeletal
muscles that assist respiration. Maximal inspiratory pressure (MIP) decreases
progressively after the age of 20, and Maximal expiratory pressure (MEP) decreases
rapidly after the age of 50(15). Additionally, MIP and MEP in elderly are separately
correlated with peripheral muscle strength (handgrip)(16). The following factors play a
significant role in the age-related decline in muscular strength and peak tetanic tension: a
loss of muscle mass (cross-sectional fibre area); a reduction in the quantity of muscle
fibers; especially type 11 "fast twitch™ fibres and motor units; neuromuscular junctional
changes; loss of peripheral motor neurons combined with specific type 1l muscle fiber
denervation(57).

2.1.2. MUSCULO-SKELETAL SYSTEM CHANGES IN AGING

The musculoskeletal system, which includes muscles, bones, joints, tendons, ligaments,
fascia, and the neuromuscular interface, is incredibly functional and supports a person's
stability, mobility, aerobic capacity, and anaerobic capacity as well as offering structural
support for internal organs (58).

Age-related changes in the musculoskeletal system lead to sarcopenia, a loss of muscle
strength and power, a reduction in muscle flexibility, and a loss of balance and
coordination in the muscles. A decline in basal metabolic rate, an increase in fat mass,
and a loss of bone mineral density are further age-related alterations(17).

Musculoskeletal problems like osteoarthritis, back pain, diabetes, obesity, and
inflammatory illnesses may become more prevalent as a result of these alterations (59).

2.1.3. NEUROMUSCULER SYSTEM CHANGES IN AGING

Good balance is an important skill for daily living that requires complex integration of
sensory information about the body's position relative to the environment and the ability
to produce appropriate motor responses to control body movement. Balance requires
contributions from vision, vestibular sense, proprioception, muscle strength and reaction
time. The human bipedal posture is inherently unstable due to its inverted pendulum-
shaped configuration (60). This imbalance is compensated by meticulous cooperative
functions of the visual, vestibular, and somatosensory systems. Therefore, the
deterioration of these functions due to aging significantly affects postural control in the
elderly. One of the most well-known symptoms experienced by the elderly is increased
body swaying when standing quietly compared to younger people. (18)

Due to the decrease in physiological functions due to aging, elderly individuals
may be more affected during standing tasks. If we consider postural changes as responses



to avoid discomfort and fatigue, it is possible that older individuals show a higher
frequency of postural changes during prolonged standing. (19)

Balance disorders represent a growing public health problem due to their
association with falls and fall-related injuries, especially in regions where the population
is largely elderly. One in every three people over the age of 65 living in the community
falls at least once every year, and 10-15% of these falls are associated with serious
injuries(20).

2.2. HEALTHY AGING

Slowing down cellular aging is just one of the things that can be done to minimize health-
related problems. There are many systems in the human body that are grouped
physiologically. The fact that each system works separately and is compatible with each
other is one of the steps that prevent the occurrence of diseases.

Nutrition, sleep and exercise remain important to protect the physiological and
psychological system and to age healthily(21).

2.2.1. EXERCISE

There is a strong relationship between maximum aerobic exercise capacity and the muscle
strength and telomere length of the human body. Long-term physical exercise can
increase the level of physical fitness to maintain telomere length and improve the health
of the human body. Regular exercise eliminates fear of aging, including loss of function,
in older adults (22).

2.2.2 EATING

Nutrition plays a key role for the human body at all ages. Studies continue on the
importance of balanced and adequate nutrition for survival from birth, as well as growth,
staying healthy and healthy aging(61).

In cases where there is no adequate and balanced nutrition in old age, the risk of many
systemic diseases will increase and the speed of recovery will decrease. When necessary,
additional nutrition is also essential to prevent functional decline and support the
postoperative recovery process (62)

Frailty is one of the serious issues that determine the quality of life in old age, and
malnutrition reduces this quality by increasing the risk of frailty(63).There are also
studies showing that malnutrition in this age group can cause other health problems such
as depression and cognitive decline.(64)

2.3. YOGA

Yoga originated in ancient India as a philosophical or spiritual practice to free its
practitioners from suffering or illness (duhkha). Through coordinated breathing
(pranayama), movement (asana), and meditation (dhyana), which has been shown to
improve wellbeing and lessen stress, yoga unites the mind and body(23)

The Pranayama section includes various breathing techniques. The intensity and posture
of breathing exercises may vary depending on the person's age, exercise capacity and
health condition. Clients assume the poses in standing, sitting, prone or supine positions
during the asana portion of the exercise(24).



2.3.1. Breathing Practice

All living organisms are supported by prana, which is their vital force and energy. You
become strong and healthy as prana moves through your body's cells during breathing.
By breathing properly, you may balance your body's prana and unblock any regions that
may be obstructed. Your awareness of the flow of prana in your body will increase as a
result of visualizing this energy flow. The three-part breath workout builds chest, lung,
and diaphragm strength while expanding lung capacity(25)

The autonomic nerve system (ANS) is significantly impacted by pranayam (controlled
rhythmic breathing). The physiology and psychology of the body are both impacted by
breathing in both directions. Diaphragmatic breathing alters the ANS and Heart Rate
Variability (HRV) and is influenced by the muscles employed, whether mouth or nose
breathing is done, the frequency of breathing, and the depth of each breath. The metabolic
and autonomic functions can even be affected by inhaling via a certain nostril, according
to studies. Following Right Nostril Yogic Breathing, there is a considerable increase in
systolic, diastolic, and mean blood pressure. Following Alternate Nostril Yogic
Breathing, systolic and diastolic pressure declined; however, after Left Nostril Yogic
Breathing, systolic and mean pressure decreased. Yoga breathing exercises that use only
one nostril have a different effect on blood pressure because of this. These findings
suggest possible therapeutic uses. (26)

The impact of yoga training on respiratory functions as forced expiratory volume (FEV),
forced expiratory volume in one second (FEV1), and peak expiratory flow rate (PEFR)
has been the subject of numerous studies (27).



3. MATERIAL AND METHODS
3.1. Subjects

20 volunteers aged 65 and over with stable medical conditions were included in this study.
The study protocol was approved by Yeditepe University Ethics Committee
(n0:2020305Y0401).

Each patient gave informed written consent after hearing the study objectives and
strategy. The Declaration of Helsinki was followed while conducting the study.
Participants were also informed that they could leave the study at any time they wanted.
We analyzed power using the software G*Power version 3.1.9.2 (Heinrich-Heine-
Universitdt Dusseldorf, Dusseldorf Germany).A total of 20 cases with a power
independence of 0.8 and alpha (o) error of 0.05 were identified for initial analysis.

3.1.1. Inclusion Criteria
e Individuals over the age of 65
e Volunteering for research

e Being medically stable

3.1.2. Exclusion Criteria
o Neurological deficit or disease
e Chronic disease
e People with total knee replacement

e People with total hip replacement

3.1.3. Flow Chart: Study Process

Participants were recruited for the study between April 2023 and June 2023 among
Abhyasa Physical Therapy Center clients. We invited all the clients who applied to our
Physical Therapy center were invited to study. Clients who agreed to participate
voluntarily were assessed for eligibility (n=40). We included 20 clients who met the
criteria for inclusion in the study.

The volunteers were assessed in terms of pulmonary functions and respiratory muscle
strength, including Maximum Inspiratory Pressure (MIP) and Maximum Expiratory
Pressure (MEP), using a spirometer and respiratory pressure meter, respectively. Then,
the time up and go test was performed and the dynamic walking index was checked. Hand
grip muscle strength was evaluated with a hand dynamometer, and quadriceps muscle
was evaluated with a myometer. Volunteers' HRQOL was assessed before and after with
SF-12v2.
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3.1.4. Study Protocol

All the volunteers did Yoga exercises under the supervision of a certified Yoga Teacher
Physiotherapist twice a week for six weeks. The Yoga exercise program consisted of
Asana (Yoga postures) and Pranayama (Regulated rhythmic breathing). Data were
collected from all patients at baseline and the end of the study (6 weeks)

3.2. Assessment Methods
3.2.1. Pulmonary Function Test

The subjects’ pulmonary functions were assessed using the Medical International
Research Spirodoc® Spiro spirometry. For each participant's measurement, we employed
a unique disposable Medialp mouth filter. Before taking the measurements, the
spirometry was calibrated in accordance with the recommendations of the American
Thoracic Society and the European Respiratory Society. First, we explained the test to
the participants and demonstrated it to them. We also showed them how to breathe only
through their mouths, connect a nose clip, sit upright, straighten their posture, inhale
quickly and fully, place the device in the proper place, and exhale maximally until no
more air could be released. Participants have been guided and encouraged to push their
boundaries while instructions have been reiterated at each stage. The subject was
instructed to inhale deeply and exhale slowly. The individual was instructed to inhale
deeply and forcefully expel for the entire six seconds that the instrument beeped. The top
scores have been recorded after the testing movement has been performed at least three
times. We recorded the subjects’ FVC, FEV1, PEF, and FEV1/FVC values. (Figure
3.1.)(29)

Figure 3.1. Spirometry Test

3.2.2. Respiratory Muscle Strength Testing

Using a Micro Medical MicroRPM respiratory pressure meter, we assessed the r
espiratory muscles' strength.According to ATS/ERS recommendations, maximum inhal
ation and maximum expiration pressures (MIP and MEP) were measured.According to
ATS/ERS statements, MIP and MEP vary depending on lung volume.This is caused by t
he respiratory muscles' forcelength relationship and the fluctuating contribution of the re
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spiratory system's passive elastic recoil pressure.By dividing the predicted value of the
participants by their age, gender, and height, we were able to reduce the bias. Tests are
conducted until the researcher is satisfied and the maximum value of three tests varies by
less than 10%. Measurements require complete cooperation. The best result was noted.
Before beginning, we performed a demonstration, and the researcher provided guidance
at each stage. We measured using a nose clip, and while performing the tests in a
comfortable sitting position, we instructed the participants to only breathe through their
mouths. Participants have been encouraged and instructed to maintain airtightness during
the test. The participant exhales until he reaches functional residual capacity (FRC),
inserts the device into their mouth, and inhales for 1 to 3 seconds while exerting force.
After the participant inhales to reach total lung capacity (TLC), they put the device in
their mouth and vigorously exhale for 1 to 3 seconds to measure MEP. (Figure 3.2.)(30)

Figure 3.2. Respiratory Muscle Stfength Test [65]

3.2.3. Timed Up and Go Test

Participants were instructed to get out of a conventional chair (seat height: 44-47 cm),
walk three meters, then turn around and get back into the chair(40). They were instructed
to put on comfortable shoes and refrain from using canes or other assistive equipment
during the exam. The participants received no tangible support. The physiotherapist used
a stopwatch to calculate the amount of time that had passed. The participants were
informed about the test prior to the measurement, which was conducted following one
trial(31).
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3.2.4.Dynamic Gait Index

This index includes assessments for activities like walking on a level surface,
varying walking speed, walking while turning, climbing stairs, and walking around
obstacles(32). The range from "0 points” to "3 points” denotes the points' values. There
are 8 categories, and the maximum possible score is 24. A score of 22 or higher means
you can move around safely, whereas a score of 19 or lower means you run the risk of
falling. The physiotherapist asked the questions directly to the patient, and the patient's
responses were written down (APPENDIX D)

3.2.5.Hand Grip Muscle Strength Test

By asking the subjects which hand they favored for tasks requiring strength in their daily
life and which hand they used for writing, it was possible to identify the dominant hand.
The Jamar hand dynamometer, which has been endorsed by the American Association of
Hand Therapists (AETD) and has been shown to have good validity and reliability in
numerous investigations, was used to measure the strength of the hands' grips (13). The
standard position advised by AETD for measuring hand grip and finger grip strength was
a seated position with the shoulder in adduction, the elbow at 90° flexion, the forearm
supported in midrotation, and the wrist in neutral. Three measures of the hand grip and
finger grip strengths were taken during the test procedure, with a one-minute pause in
between each measurement, and the averages were recorded. Hand grip strength has been
discovered as a reliable test-retest measure and an indication of good physical
performance in older persons(33).(Figure 3.3.)
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<

Figure 3.3. Hand Grip Strength Test
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3.2.6. Muscle Strength Assessment With Myometer

The Medical Council Research Scale, a manual muscle test measurement technique, is
not accurate enough to be used as an objective measure of muscle strength. In comparison
to manual muscle testing, the myometer analyzes muscle strength objectively and
provides more accurate results. While the patient uses all of his force to push on the
myometer, the physiotherapist provides resistance(34).

The patient is initially positioned for measurement. After that, the distal side of the area
to be measured is where the myometer is placed. Force-exposed patients are instructed to
hold their positions. The force application is halted and the maximum force measured by
the device is reported when the patient is unable to continue the movement. The average
of the test is recorded in kilos, with each measurement being done three times (35).
(Figure 3.4.)

Figure 3.4. Myometer Test
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3.2.7. Short Form 12v2 Health Survey

It was intended to use the SF-12v2 to gauge the participants' HRQOL. There are a total
of 8 subdomains: social functionality, coping with emotional health problems, mental
health(36), bodily discomfort, general health, vitality, and coping with physical health
problems. There are 12 questions in the survey. Gunduz et al. provided the validity and
reliability of the SF 12v2 in Turkey in 2021 (37). Better HRQOL is shown in higher
scores (38). The researcher asked the survey questions to the participants face-to-face,
and the responses were recorded (APPENDIX E)
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4. INTERVENTION

All volunteers performed Yoga exercises twice a week for six weeks, under the
supervision of a certified Physical Therapist Yoga Teacher. Compensation classes were
held for those who could not come for any reason. Each participant completed a yoga
session 12 times in total. The yoga exercise program consisted of Asana (Yoga postures)
and Pranayama (Regular rhythmic breathing).

4.1. Yoga Practice

4.1.1. Asana

Asana (yoga postures) and pranayama (regular rhythmic breathing) were the two
main components of yoga practice. The exercise starts with a standing warm-up, followed
by weight transfers and relaxing breathing exercises. By contracting eccentrically, the
spine and limbs flex and lengthen while remaining within the body's natural range of
motion. The instructor will time the changes between postures to the zero resistance flow
of the student's breathing. The asana practice included dynamic stretching, balance poses,
and rotating spine motions supported by limb movements. Participants were warned not
to hurt themselves while performing the poses or changing between them. When doing
the pose, pain was used as a cue to quit exerting more force than the body could handle.
Yoga courses were held in a hall on a yoga mat with participants having access to
blankets, cushions, and yoga belts as needed. (Table 4.1.)

4.1.2. Pranayama

We practiced pranayama while seated on a yoga mat and inhaling through our noses
(Ujjayi). In order to warm up the respiratory muscles, we started with three minutes of
slow, deliberate diaphragmatic breathing. Following the warm-up, Box Breathing was
performed by inhaling deeply for 4 seconds, holding the breath for 4 seconds, and then
exhaling naturally for 4 seconds. We held the air for another 4 seconds after emptying
our lungs, then we continued this cycle for about 3 to 5 minutes. Then, as we inhaled with
anganyasa (putting the limbs on specific regions of the body), held it, and then exhaled
again with limb movements coordinated with the breath, we used the arms and shoulders
to assist further expand the chest and lungs. We practiced bee humming breathing, or
Bhramari Pranayama. Participants closed their eyes and made five repeats of the "OM"
sound with their throats as long as they could. In order to activate the diaphragm muscle
and give the parasympathetic nervous system control over the cardiovascular system, we
held the sound "MMM" while gently exhaling. (Table 4.1.)
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4.1. EXERCISE FREQUENCY, INTENSITY, TYPE, TIME

Table 4.1.
TYPE INTENSITY | FREQUENCY
a.Pranayamal 10 repeat 6 WEEKS/2 TIMES
PRANAYAMA b.Pranayama?2 5 repeat 6 WEEKS/2 TIMES
c.Pranayama3 10 repeat 6 WEEKS/2 TIMES
Nadi Shodhana
d.Bharmanasana 5 repeat 6 WEEKS/2 TIMES
(Table pose)
e.Tadasana 10 repeat 6 WEEKS/2 TIMES
f.Adho Mukha 4 repeat 6 WEEKS/2 TIMES
Svanasana
g.Utkatasana 2 repeat 6 WEEKS/2 TIMES
h.Virabhadrasanal | 2 repeat 6 WEEKS/2 TIMES
ASANA i.Virabhadrasana2 2 repeat 6 WEEKS/2 TIMES
j-Vrksasana 2 repeat 6 WEEKS/2 TIMES
k.Pigeon 2 repeat 6 WEEKS/2 TIMES
|.Supta 2 repeat 6 WEEKS/2 TIMES
Padangustasanal
m.Supta 2 repeat 6 WEEKS/2 TIMES
Padangustasana2
n.Supta 2 repeat 6 WEEKS/2 TIMES
Padangustasana3

0.Shavasana

1 repeat

6 WEEKS/2 TIMES
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5. RESULTS

Twenty people (18 women, 2 men, age mean+SD: 67.55 + 1.791 years old) participated
in this case study. Evaluations were made before and six weeks after yoga exercises.

5.1 Comparison of Gender, Demographic and Anthropometric

Variables Mean
Age (Years) 67,55+ 1,791
Gender N (%)
Kadin 18 (90%)
Erkek 2 (10%)
Weight (kg) 64.30 + 6.86
Height (m) 1.62 + 0.05
BMI (kg/m?) 24.46 + 2.04

Data expressed as %, BMI: Body Mass Index, kg: Kilogram, m: meter, kg/m2: kilograms/meter square
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5.2 Comparison of outcomes within group at baseline and post-intervention

The comparison of respiratory function and respiratory muscle strength of the group
before and after the intervention is shown in Table 5.5. There was no statistically
significant change in FEV1/FVC(%)(p=0.058), but there was no statistically significant
change in FVC (p=0.001), FVC% (p=0.14), FEV1(p=0.001), FEV1% (p<0.001). ), MIP
(p<0.001), MEP (p<0.001), TUG (p<0.001), DGI (p<0.000), HG (p<0.000), MM
(p<0.000), SF12 (p<0.001) A statistically significant increase was observed in the values.

Baseline After
Variables Mean = SD Mean + SD t p value
FVC (L) 2.76x0.28 2.96+0.27 -12,910 0.001
FVC (%) 97.35+15.66 102.80+12.92 -2,696 0.014
FEVi 2.05+0.30 2.24+0.30 -10,782 0.001
(L/sec)
FEV1 (%) 89.10+12.22 97.50+12.48 -9,669 0.001
FEV1/FVC 72.70+6.67 74.95+5.45 -2,019 0.058
MEP 74.20 = 76.00 = 7.987 -8.461 0.001
7.675
MIP 65.50 = 67.10 £ 5.884 -5.812 0.001
5.745
TUG 12.390 = 11.795 = 4,731 0.001
1.0234 1.2450
DGI 16.40 £ 17.90 £ 2.751 -4.807 0.000
2.010
HG 24.52+4.120 25.64+4.55 -6,681 0.000
MM 62.48+4.61 65.57+4.52 -6,705 0.000
SF12 33.15+ 34.25 +£0.875 3.928 0.001
1.618

Paired sample t test mean + Std. Deviation

Dependent Samples t test, SD: Standard Deviation, L: liters, L/sec: liters in 1 second FVC: force vital capacity,
FEV1: forced expiratory volume in 1 second, FEV1/FVC: Tiffaneu Ratio MIP: Maximal Inspiratory Pressure, MEP:
Maximal Expiratory Pressure, %: Percentage of the predicted by gender, age, and height, TUG: Timed Up and Go
Test, DGI: Dynamic Gait Index, HG:Hand Grip, MM: myometer, , SF-12v2: Short Form 12v2 Health Survey
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6. DISCUSSION

This study showed that respiratory muscle strength, functional exercise capacity,
dynamic balance and quality of life increased statistically in healthy elderly individuals
after 6 weeks of yoga practice.

Study results showed a statistical increase in respiratory muscle strength, FVC, FEV1
ratio as a result of yoga practices. Bezerra at al.showed the effects of 12-week yoga
practice in 36 healthy women between the ages of 50 and 76. MIP,MEP showed
significant improvements in ventilatory capacity (VC), respiratory rate and heart rate(41).
Kuniko Yamamoto-Morimoto at al. performed asana and pranayama practice for 8 weeks
with 28 participants who were healthy, inactive, and whose average age was 52,7. Only
asana practice was added to 14 participants, and pranayama practice was added to the
control group in addition to asana practice. As a result of the study, general respiratory
and physical Improvement in functions was observed. However, MIP value improved
only in the pranayama group (42). 46 healthy adults between the ages of 17 and 20 were
shown the results of six weeks of yoga practice by Madanmohan et al. They discovered
substantial increases in MIP, MEP, and respiratory muscle endurance, and they
hypothesized that yoga training might have enhanced respiratory muscle endurance and
strength, which might have resulted in a higher degree of breathing control under
voluntary control(43). Obstructive sleep apnea syndrome was examined in 44 patients by
Eyubolu et al. 22 patients received both exercise and yoga, while the other 22 received
only exercise. For 12 weeks, the yoga program was practiced for 60 minutes each day.
Respiratory muscular strength (MIP, MEP) was assessed at the start, midpoint, and end
of the sixth and twelfth weeks. They discovered that MIP values dramatically increased.
They discovered that yoga exercises will help patients with obstructive sleep apnea
syndrome maintain their respiratory muscle power (44). A total of 60 healthy, sedentary
adults between the ages of 20 and 45 were chosen, with 32 men and 28 women, according
to Manoj T. Jiwtode and Mukesh Mahajan et al. After 45 minutes of yoga training five
days a week for eight weeks, he discovered substantial variations in the Maximum
Inspiratory Pressure (MIP) and Maximum Expiratory Pressure (MEP) parameters(45). Q
R Ahmed and his friends practiced yoga for 1 hour a day with 50 clients aged between 30
and 50. There were two schedules for the study: 30 and 60 days. A multipurpose
computerized spirometer was used to measure the respiratory parameters FVC, FEV1,
PEFR, FEF(25-75%), and MVV. Lung metrics did not significantly improve after a
month of practicing yoga (postures and pranayamas). However, after 60 days, or whether
respondents maintained doing this for the following 30 days, significant changes were
observed(46).When we look at the literature, research have looked into how yoga affects
pulmonary function measures, usually in people with specific conditions, and have
demonstrated its therapeutic benefits. In our study, older participants with stable medical
conditions dramatically improved their respiratory metrics after practicing yoga. We
know that there are studies showing the decrease in musculoskeletal system and lung
functions with aging, and we think that breathing practices in yoga can prevent this
decrease and be a protective approach.

Masoumeh Koohboomi et al. conducted a 6-week yoga practice with 45 women aged
between 58 and 70, all of whom were in good general health. The application included
asanas for 45 minutes two days a week. Measurements were taken before the beginning
of the study and at the end of the 6th week. They found a significant difference in the
timed up and go test (47). Kelley et al. conducted a study of older adults for 60 minutes
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twice a week for a total of 12 weeks. All 13 participants attended at least 19 of 24 lessons
(80% participation). Statistically significant test results in Timed Up and Go test (p =
0.045). improvements were seen(48). Krishna Ketan Patel et al. conducted a study
involving 40 participants, healthy older adults between the ages of 60-75. participants
were divided into 2 groups. Asana practices were applied to the experimental group 5
times a week for a total of 4 weeks. No intervention was made to the control group. When
comparison was made with the control group at the end of 4 weeks, a significant
difference was observed in the tug values of the yoga group(49). 8 application participants
with an average age of 84 and 8 control participants with an average age of 81 were
selected for the study. Participants were included in an 80-minute yoga practice twice a
week for 8 weeks. tug test results showed significant improvement at the end of 8
weeks.Irene Hamrick et al. In their study with 154 participants with an average age of 44,
half of the group practiced a total of 16 sessions of yoga for 8 weeks and the other half
did not do any yoga practice. They found a significant difference in dynamic gait index
test results before and after the study (50). When we examine the articles, we can see the
studies on fall risk. We can see tug test and dgi in many studies in the literature, both in
terms of not needing equipment and in terms of their reliability. In our study, significant
differences were observed in both the tug test and dgi in all of our participants after 6
weeks of yoga practice. The movements in the asana part of yoga practices vary, such as
prone, supine, sitting, standing on one leg. These poses provide many benefits to the
system regarding balance, both proprioceptively and vestibularly. We think that yoga
practices can have positive effects on these systems, which are negatively affected by
aging, as well as on an inactive lifestyle, and can reduce the risk of falling by positively
affecting balance.

Madanmohan et al. They formed two groups with 46 people aged between 17 and 20. 23
people practiced yoga and the other group was the control group. Hand grip strength was
measured before and after the 6-week study. Significant differences were found between
the results (51). M. dash et al. The study was conducted with 3 different groups consisting
of 37 adults, 86 children and 20 patients with rheumatoid arthritis. An equal number of 3
different groups that did not do yoga were included in the study as a control group. Yoga
and control group subjects were evaluated after 30 days for adults, after 10 days for
children, and after 15 days for patients. Hand grip strength, measured with a grip
dynamometer of both hands, increased after yoga in normal adults, children, and
rheumatoid arthritis patients.(52). Dinesh et al. 91 adults were randomized into slow
pranayama (SPG) (n=29), fast pranayama (FPG) (n=32), and control (CG) (n=30) groups.
Yoga classes were held three times a week for 30 minutes for 12 weeks. Hand grip
strength (HGS) parameters were recorded using a hand grip dynamometer at baseline and
after 12 weeks of pranayama training, and significant differences were found between the
results(53). When we examine the literature, there are studies showing that hand grip
strength and endurance increase with yoga exercises. There are also studies explaining
the relationship between hand grip strength and sarcopenia. (Strength and Function
Response to Clinical Interventions of Older Women Categorized by Weakness and Low
Lean Mass Using Classifications From the Foundation for the National Institute of Health
Sarcopenia Project Maren S. Fragala)(Yoga education program for older women
diagnosed with sarcopenia: A multicity 10-year follow-up experiment Samta P. Pandya).
Menek et al. They included 50 individuals diagnosed with type 2 DM, aged between 30
and 65, in their study. Aerobic and strengthening exercises were applied 3 days a week
for 12 weeks, and quadriceps muscle strength was measured before and 12 weeks after
the application. They found significant differences between the results (65). Evaluation
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of muscle strength with myometer in yoga practice studies in healthy elderly individuals
is limited in the literature. We think that the strength of this muscle can be increased with
leg exercises and single-leg asanas aimed at increasing the strength of the quadriceps
muscle in the asana part of yoga. In our study, it was aimed to increase peripheral muscle
strength by activating the core muscles during 6 weeks of yoga practices and to increase
hand grip strength with poses in which the hands transfer weight on the yoga mat.

De manincor et al. A sample of 101 people with anxiety symptoms performed a 6-week
randomized controlled trial. Yoga practices were applied in addition to their ongoing
treatment. SF-12 results were not significantly different at the end of the study
(54)(55).Benavidez et al. examined a total of 36 studies in their meta-analysis on pg-12,
pg36 and yoga. These reviews found a significant difference regarding the effectiveness
of yoga in improving health-related quality of life. Therefore, they thought it would be
important for yoga scientists and practitioners to understand its effects on health-related
quality of life(56). Banth et al. They created two groups in their study with 188 women
aged between 30 and 45. One group was given 30-45 minutes of home exercises, and the
other group was given awareness-based stress reduction exercises in addition to home
exercises. At the end of 8 weeks, significant differences were found in the SF-12 survey
results (39). When we look at the studies, we see that the Sf12 questionnaire is used after
yoga practices because it is easy to apply, valid and understandable for elderly patients.
In our study, we used the short form of this questionnaire on elderly individuals over 65
years of age and found significant differences in the analysis results..
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7. CONCLUSION

As a result, we can think that Yoga training can improve general health, lung
parameters, balance, muscle strength and quality of life in the elderly. Including breathing
exercises has a positive effect on lung parameters, at the same time, activation of the
diaphragm muscle positively affects core stabilization and contributes to balance. In asana
practices, the musculoskeletal and vestibular system is supported from different angles in
different sitting and standing positions. It has been reported in many studies in the
literature that participating in a regular exercise program and group work have positive
effects on the quality of life. We think that yoga is a practical and therapeutic model that
can be applied in daily life among healthy elderly individuals and prevents the negative
effects of old age.
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Konu : Euk Kurul Karar Yazisi

Saymn Dr. Ogr. Uyesi Elif Develi

Yeditepe Universitesi Girigimsel Olmayan Klinik Arastirmalar Etik Kuruluna etik onay igin bagvuru yapilmig olan
aragtirma gnerisinin baghf, arastirmacilar, bagvuru numarasi, sunulan belgeler ve toplanti bilgileri agagida yer
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Kapasitesi, Dinamik Denge ve Yagam Kalitesi Uzerine Etkisi
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APPENDIX B: INFORMED WRITTEN CONSENT

Arastirmanin adr: Yasl Bireylerde Yoganin Solunum Parametreleri, Fonksiyonel Egzersiz Kapasitesi, Dinamik
Denge ve Yasam Kalitesi Uzerine Etkisi.
Saymn Katilimet,

Yukarida ad1 yazili aragtirmaya katilmak iizere davet edilmis bulunmaktasiniz. Calismaya katilip katilmama
karar1 tamamen size aittir. Katilmak isteyip istemediginize karar vermeden dnce arastirmanin neden yapildigini,
bilgilerinizin nasil kullanilacagini, ¢alismanin neler igerdigini, olasi yararlart ve risklerini ya da rahatsizlik
verebilecek yonlerini anlamaniz 6nemlidir. Liitfen asagidaki bilgileri okumak i¢in zaman ayiriniz. Sorulariniz olursa
cekinmeden sorunuz ve agiklayici yanitlar isteyiniz.

Bu arastirma ile 65 yas ve lizeri medical durumu stabil bireylerin 6 haftalik yoga uygulamast ile solunum
kas giicii, solunum fonksiyonlari, fonksiyonel hareketliligi, yiiriiylisiin uyum kapasitesini, bacak kas giicun, el
kavrama kuvvetini ve yasam kalitesini gozlemlemek amaglanmustir. Solunum sistemlerinizi degerlendirmek igin iki
ayr1 cihaza nefesinizi almaniz ve vermeniz istenecek, sonrasinda dlgiimleriniz kaydedilecektir. Sizin i¢in belirlenmis
bir mesafeyi sandalyeden kalkarak yiiriimeniz ve geri donerek tekrar oturmaniz istenecektir. Bacak kas giiciiniiz cihaz
yardimui ile degerlendirilecek ve kaydedilecektir. El kavrama kuvvetinizi dominant eliniz belirlenerek dlgiilecek,
6lcum 3 kez tekrarlanacak ve en iyi sonug kaydedilecektir. Yiiriiyiistiniiz ile ilgili ve yasam kaliteniz ile ilgili sorulari
iceren anketi doldurmaniz istenecektir. Sizden bu ¢alismada 6l¢timleri yapmak igin uygulamalar baslamadan 6nce 1
saat, uygulamalar bittikten sonra 1 saat ayirmaniz istenecektir. Egzersiz seanslarimiz haftada 2 giin 1’er saat
belirlenmis gln ve sattlerde 6 hafta sure boyunca yapilacaktir. Egzersiz seanslarimiz sirasinda sirayla belirli duruslar,
dinamik hareketler ve nefes egzersizleri uygulanacaktir. Egzersiz seanslarina katilim zorunludur. Bunun size ve
yakinlariniza higbir zarar1 olmayacaktir. Caligmaya katilmakta parasal yiik altina girmeyeceksiniz ve size de herhangi
bir 6deme yapilmayacaktir.

Bu ¢alismaya katilip katilmamakta tiimiiyle 6zgiirsiinliz. Gerek duydugunuz tiim bilgileri istemeye ve
dogru, agik, anlasilir bilgi almaya hakkiniz vardir. Gerekli gordiigii takdirde arastirmanin herhangi bir kisminda
katilimer arastirmadan ¢ikabilir, aragtirmaci ¢alismayi sonlandirabilir. Arastirmanin tiim asamalarinda klinik
bilgileriniz gizli tutulacaktir. Arastirma kapsaminda elde edilen bilgiler bilimsel amaglarla kullanilabilir, gizlilik
kurallarina uyulmak kaydiyla sunulabilir ve yayinlanabilir.

Yukarida yer alan ve aragtirmaya baglamadan 6nce katilimcilara verilmesi gereken bilgileri iceren metni
okudum (yada sozlii dinledim). Arastirma kapsaminda elde edilen sahsima ait bilgilerin bilimsel amaglarla
kullanilmasini, gizlilik kurallarina uymak kaydiyla sunulmasini ve yaymlanmasini, hi¢bir baski ve zorlama altinda
kalmaksizin kendi 6zgiir irademle kabul ettigimi beyan ederim.

Imza/Tarih Imza/Tarih
Katilime1 Ad1 Soyadi Arastirma Yiiriitiictisiit Ad1 Soyadi
Imza/Tarih Tanik Adi1 Soyadi
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APPENDIX C: STRUCTURED QUESTIONNAIRE

A

. T.C. YEDITEPE UNIVERSITESL
Fizyoterapi ve Rehabilitasyon Anabilim Dali

Ad Soyad:

Yas: Kilo: Boy:

Telefon Numarasi:

Cinsiyetiniz: Kadino Erkekno Belirtmek istemiyorumo

Egitim durumunuz: Okuryazar degilo [Ikdgretimo  Liseo
Universite ve iizerio

Mesleginiz:
Sistemik hastaliginiz var mi? oEvet oHayir Varsa: Nelerdir?
Ilag kullaniyor musunuz? DEvet oHayir Kullantyorsaniz: Nelerdir?

Ne zamandir?

Son 3 aydir dlizenli egzersiz yapiyor musunuz? oEvet oHayir
Yapiyorsaniz: Nelerdir? Haftada kag giin ve kag dakika?

As1 oldunuz mu? Olduysaniz ne zaman ve kag doz?

YARDIMLARINIZ IiCIN TESEKKURLER.
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APPENDIX D: DYNAMIC GAIT iNDEX
DINAMIK YURUME INDEKSI

A.Yirlime seviyesi diizeyi emir: normal yiirime hizinda ilerideki noktaya ytirti
(209.

3 Normal: 20" yiirime, yardimci cihaz yok, iyi hizda, imbalans yok, normal
yuriime paterninde.

2 hafif yetmezlik: 20' yiiriime, yardimci cihaz kullanir, diisiik hizda, hafif
yuriime deviasyonu.

1 Orta yetmezlik: 20" yiirtime, diisiik hizda, anormal yiiriime paterni, denge
kaybr var.

0 Siddetli yetmezlik: 20' yiiriyemez, yardimli yiiriir, siddetli yiirliime deviasyonu
veya imbalans var.

B.Yiiriime hizinda degisiklik emir: normal hizda baslangig, “yavas” dedikten
sonra ylriiyebildigi kadar yavas yliriiyiis.

3 Normal: denge kaybi, deviasyon olmadan yliriime hizin1 degistirebilir.

2 Hafif yetmezlik: hizin degistirebilir, Takat hafif yiiriiyiis deviasyonu gosterir
veya yiirliylis deviasyonu yoktur fakat belirgin bir yiirlime

hizina ulasamaz veya yardimci cihaz kullanir.

1 Orta yetmezlik: belirgin yiirliylis deviasyonuyla hiz degisikligi yapar, hizim
degistirir fakat dengesini kaybeder ama toparlayip yliriimeye

devam edebilir.

0 Siddetli yetmezlik: yiirime hizin1 degistirmez veya dengesini kaybeder,
diismeye yakin hal alir.

C.Horizantal bas hareketiyle yiiriiyiis emir: normal hizda ytirlimeye baslar, “saga
bak” “sola bak™ ileriye bak” emriyle yiirlimeye

devam edilir.

3 Normal: yiirimede degisiklik yapmadan bas hareketlerini yapabilir.

2 Hafif yetmezlik: yilirlime hizinda hafif degisikliklerle bag donmesi hareketlerini
yapabilir. (Ylrtme paterninde minér bozulmalar veya

yiirlime yardimu alir).

1 Orta yetmezlik: yiiriime hizinda orta degisikliklerle bas donmesi hareketlerini
yapar, yavaglayarak, fakat toparlayabilir ve yliriimeye devam

edebilir.

0 Siddetli yetmezlik: yiirlime siddetli bozulmalarla emirlere uyar (yiirimede 15
derece sapmalar, denge kaybi, duraklama, duvara uzanma).

D.Vertikal bas hareketleriyle yiiriime: emir: normal hizda yiiriimeye baslar,
“yukar1 bak” “asag1 bak” “karsiya bak” emrine kadar bu

sekilde ylirimeye devam eder ve emirden sonra bakarak yiriimeye devam eder.

3 Normal: yiirlimede degisiklik olmadan emirlere uyar.

2 Hafif yetmezlik: yilirlime hizinda hafif degisikliklerle emirlere uyar, (yliriime
paterninde mindr bozulma veya yardim ihtiyaci duyar).
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1 Orta yetmezlik: yiirlime hizinda orta degisimle emirleri yapar, fakat toparlayip
yuriimeye devam edebilir.

0 Siddetli yetmezlik: yiirimede siddetli bozulma ile emirlere uyar (yiiriimeden
15 derecelik sapma, denge kaybi, duvara uzanmak i¢in durma).

E.Y{iriime ve pivot doniis emir: normal hizda yiiriimeye baglar, “dur ve geri don"
emriyle hemen geri doner ve durur.

3 Normal: 3 sn. i¢inde doniip durur ve denge kayb1 yasamaz.

2 Hafif yetmezlik: 3 sn.den fazla siirede doniip durur fakat denge kayb1 yasamaz.

1 Orta yetmezlik: Yavas doner, sozel isaretleme gerektirir, doniis ve durma
sonrasinda dengeyi yakalamak icin birkag kiiciik adim gerektirir.

0 Siddetli yetmezlik: giivenli donmez, durmak ve donmek i¢in yardim gerekir.

F.Engel {izerinden atlama emir: normal hizda yiirimeye baslar, bir kutuya denk
gelince Gzerinden atlar ve yirimeye devam eder.

3 Normal: yiirlime hizin1 degistirmeden engeli asar ve imbalans yasamaz.

2 Hafif yetmezlik: kutuyu giivenle asabilir, fakat yavaslar.

1 Orta yetmezlik: durduktan sonra engeli asabilir, s6zel em ire ihtiyag duyar.

0 Siddetli yetmezlik: yardimsiz bagaramaz.

G.Engeller etrafinda adim alma emir: normal hizda yiiriimeye baslar, ilk engele
gelince sag tarafindan doner, ikinci engele gelince sol

tarafindan doner.

3 Normal: hizin1 degistirmeden engellerin etrafindan doner, denge kaybi yoktur.

2 Hafif yetmezlik: yavaglayarak engellerin etrafinda doner.

1 Orta yetmezlik: belirgin olarak hizin1 yavaslatir, s6zel emir gerekebilir.

0 Siddetli yetmezlik: engelleri gegemez, carpabilir veya fiziksel yardim
gerekebilir.

H.Merdiven emir: merdivenleri ¢ikip geri doner ve asag iner.
3 Normal: alternatif adimlarla yardim almadan ¢ikar.

2 Hafif yetmezlik: alternatif adimlarla yardim alarak ¢ikar.

1 Orta yetmezlik: tek tek adim alarak yardimla ¢ikar.

0 Siddetli yetmezlik: glivenli ¢ikamaz

41



APPENDIX E: SHORT FORM 12V2 HEALTH SURVEY

A.

SF-12v2 SAGLIK ANKETI

Genelde, saglhigimiz;

1. Mukemmel
2. Oldukea iyi
3. lyi

4. Orta

5. Kotu

Asagidaki maddeler, tipik bir giin sirasinda yapabileceginiz etkinlikler hakkindadir. Sagliginiz,
bu etkinlikleri yaparken size kisitliyor mu? Eger kisitliyorsa, ne kadar?

B.

Oncelikle orta diizeydeki etkinlikler sirasinda; drnegin: Masay1 cekerken, elektrik
stiplirgesi kullanirken, yiiriiyiis yaparken saghiginiz sizi ne 6l¢iide kisitliyor?

1. Cok kisithiyor

2. Azksithyor

3. Hig kisitlamiyor

Merdiven ¢ikarken sagliginiz sizi ne olciide kisitliyor?
1. Cok kisitliyor

2. Az ksithyor

3. Hig kisitlamiyor

Son dort hafta boyunca, fiziksel sagliginiza bagli olarak beklenenden daha az is
yaptiginiz oldu mu?

1. Hayir

2. Evet

Son dort hafta boyunca, fiziksel sagliginiza bagl olarak, diizenli etkinlikleriniz veya
isinizde kisitlandiginiz oldu mu?

1. Hayr

2. Evet

Son dort hafta boyunca, kendinizi depresif (¢okkiin) veya kaygili hissetmek gibi
duygusal bir sorun sonucunda beklenenden daha az is yaptiginiz oldu mu?

1. Hayir

2. Evet

Son dort hafta boyunca, kendinizi depresif (¢okkiin) veya kaygili hissetmek gibi
duygusal bir sorun sonucunda diizenli etkinlikleriniz veya isinizde her zamanki kadar
dikkatli olamadiginiz oldu mu?

1. Hayir

2. Evet

Son dort hafta boyunca, evde ve iste ne dl¢lide agri normal islerinize engel oldu?
Hig

Hafif

Orta

Oldukga fazla

Asir1 derecede

agrwbdE
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Asagidaki sorular son dort haftada kendinizi nasil hissettiginiz ve islerin nasil gittigi ile ilgilidir.
Her bir soru i¢in size en yakin se¢enegi isaretleyiniz.

Son dort hafta boyunca ne kadar siklikla kendinizi sakin ve huzurlu hissettiniz?

SouMcwphE

Her zaman

Cogu zaman

Araara

Bazen

Zamanin ¢ok az bir kisminda
Hichir zaman

Son dort hafta boyunca ne kadar siklikla enerji doluydunuz?

ok~ whE

Her zaman

Cogu zaman

Ara ara

Bazen

Zamanin ¢ok az bir kisminda
Hicbir zaman

Son dort hafta boyunca ne kadar siklikla kendinizi ¢okkiin hissettiniz?

SN E

Her zaman

Cogu zaman

Ara ara

Bazen

Zamanin ¢ok az bir kisminda
Hicbir zaman

Son dort hafta boyunca ne kadar siklikla fiziksel sagliginiz veya duygusal sorunlariniz,
arkadas veya akraba ziyareti gibi sosyal etkinliklerinizi olumsuz etkiledi?

1.

2
3.
4,
5

Her zaman

Cogu zaman

Bazen

Zamanin ¢ok az bir kisminda
Hicbir zaman
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APPENDIX F: CURRICULUM VITAE

Kisisel Bilgiler

| Adi | Canan

Ogrenim Durumu

| Soyadi Eren

Derece Alan Mezun Oldugu Kurumun Adi Mezuniyet Yili
Doktora
Yuksek Lisans
Lisans Fizyoterapi ve Rehabilitasyon | Dokuz Eyliil Universitesi 2015
Lise Matematik-Fen Malatya Anadolu Lisesi 2010
Bildigi Yabana: Dilleri Yabane Dil Sinav Notu (*)

is Deneyimi (Sondan gecmise dogru siralayin)

Gorevi

Kurum

Siire (Y1l - Y1l)

Kurum Sahibi, Fizyoterapist

Abhyasa Fizyoterapi Danigmanlik Merkezi

2019-Devam ediyor

Fizyoterapist

Fiziform Saglikli Yasam Merkezi

2016-2018

Fizyoterapist

Ozel Yorum Ozel Egitim ve Rehabilitasyon
Merkezi

Ocak-Haziran 2016

Bilimsel Calismalari

SCI, SSCI, AHCI indekslerine giren dergilerde yaymlanan makaleler

Diger dergilerde yayinlanan makaleler

Uluslararasi bilimsel toplantilarda sunulan ve bildiri kitabinda (Proceedings) basilan bildiriler

Hakemli konferans/sempozyumlarin bildiri kitaplarinda yer alan yayinlar

Diger (Gorev Aldig1 Projeler/Sertifikalary/Odiilleri)
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