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ABSTRACT
ISIK,M.M(2022). Comparison of Elderly People Living in Nursing Home and at

Home in Terms of Hand Functions.Yeditepe University, Institute of Health
Sciences, Department of Physiotherapy and Rehabilitation, Master
Thesis.Istanbul. This study aims to examine the effects of the residence style of
elderly individuals on the hand functions of the home environment and the nursing
home. The study included 55 geriatric individuals (38F, 17M) aged 65 and over, living
in Nezih Nursing Home and in their own home in Istanbul between October 2021 and
December 2021. Individuals were separated into two groups according to their type of
residence. The elderly participants were determined that live in a nursing home as
Group 1 (n=27; 79.3+7.52 years), and the elderly living at home as Group 2 (n=28,
75.32+7.25 years). Mini Mental State Examination was applied to evaluate the
cognitive function levels of individuals, and the Nottingham Sensory Assessment was
used to assess the sensory state of the hand. Purdue Pegboard Test was used to assess
hand dexterity. To evaluate the muscle strength of the hand, Hand Grip Strength
Evaluation with a hand dynamometer and Joint Range Of Motion Evaluation with a
goniometer to evaluate the range of motion of the wrist joint were performed. As a
result of the study, when the two groups were compared, a statistically significant
difference was found in the tactile and stereognosis, the hand dexterity, the hand
strength, and right hand ulnar deviation scores of range of motion (p<0.05). Lifestyle
affects hand functions, and the hand dexterity, strength and joint functions of the

elderly living at home are better than those living in a nursing home.

Keywords: elderly, geriatrics, hand function, handgrip strength, nursing home, purdue

pegboard test

Xi



OZET

ISIK,M.M(2022). Huzurevinde ve Evde Yasayan Yashlarin El Fonksiyonlar:
Acaisindan Karsilastirilmasi. Yeditepe Universitesi Saghk Bilimleri Enstitiisii,
Fizyoterapi ve Rehabilitasyon ABD. Yiiksek Lisans Tezi. Istanbul Bu ¢alismanin
amact; yaslt bireylerin ikamet sekillerinin, kendi islerini yaptiklar1 ev ortami ile
baskalariin onlara hizmet ettigi huzurevi yasaminin el fonksiyonlari {izerine etkisini
incelemektir. Calismaya Ekim 2021-Aralik 2021 tarihleri arasinda Nezih
Huzurevi’nde ve Istanbul ili iginde kendi evinde yasayan, 65 yas ve iizerinde olan 55
geriatrik birey( 38K, 17E ) dahil edildi. Bireyler ikamet sekillerine gore iki gruba
ayrildi. Huzurevinde yasayan yaslilar Grup 1 (n=27; 79.3+7.52 yil) , evde yasayan
yaglilar Grup 2 (n=28, 75.32+7.25 yil) olarak belirlendi. Bireylerin; biligsel islev
diizeyini olgmek i¢in Mini-Mental Durum Anketi, elin duyusal durumunu
degerlendirmek amaciyla Nottingham Duyu Degerlendirmesi uygulandi. El becerisini
degerlendirmek i¢in Purdue Pegboard test kullanildi. Elin kas kuvvetini 6lgmek igin el
dinamometresiyle El Kavrama Kuvveti Degerlendirmesi ve el bilegi ekleminin hareket
durumunu degerlendirmek amaciyla gonyometre ile Eklem Hareket Aciklig
Degerlendirmesi yapildi. Calismanin sonucunda iki grubu karsilastirmak igin
bakildiginda; Nottingham Duyu Degerlendirmesi’nin taktil ve sterognoz kisimlari,
purdue pegboard test, el kavrama kuvveti ve eklem hareket agikliginda sag el ulnar
deviasyon skorlarinda istatistiksel olarak anlamli fark tespit edilmistir (p<0,05).
Yasam stili el fonksiyonlarini etkiler ve evde yasayan yaslilarin el becerileri,

kuvvetleri ve eklem fonksiyonlar1 huzurevinde yasayanlardan daha iyi durumdadir.

Anahtar Kelimeler: el fonksiyonlari, el kavrama kuvveti, huzurevi, purdue pegboard

test, yaslilar
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1. INTRODUCTION AND PURPOSE

The World Health Organization (WHO) defines people aged 65 and over as
elderly and aged 85 and over as very old. Gerontologists classified old age as a young age
between 65-74 years, middle age between 75-84 years and advanced age over 85 years
(old age)[1].

Aging is a natural phenomenon that affects all people during their lives. It is
correlated with a decline in the human body's physical and cognitive functions, as seen,

also includes the likeliness of age-related diseases[2].

Experiencing the aging process; it differs between individuals due to differences
in chronological age, biological age, and perceived age. Advancing age is predictably
connected with motor, sensory, and cognitive alterations; this may affect the ability of
many elderly to function effectively in society. Physiological changes occur with age,
which include muscle mass, vital capacity, muscle strength, flexibility, as well as mineral
density. These physiological changes affect body tissues, organ systems and functions [3,
4]. Despite the developments that prolong human life, with aging, the cardio-vascular
system, endocrine system, immune system, urinary system, musculoskeletal system
central nervous system, respiratory and gastrointestinal system functions decline and

decrease [5].

A typical flexion posture is acquired in old age. Body length is shortened, dorsal
kyphosis increases, cervical and lumbar lordosis decreases. The shoulders are low, and
the scapula is protruding. There is flexion in the hips and knees. The decreased fatty tissue
in the face and extremities tends to accumulate in the abdominal area and hips [6]. With
decrease in muscle and bone mass, and with a decline in physical capacity within a year

with aging, the body composition is changing[7].

Along with increasing age, changes in the musculoskeletal and nervous systems,
as well as alterations in coordination, visual, tactile and auditory senses, also affect hand
function significantly[8]. Hand function reduces gradually in women and man, especially
after 65 years of age[9]. Ranganathan et al. (2001) hypothesized that this slowdown in
hand functions was caused by the deterioration of muscle coordination in the upper
extremity and decreased sensory functions of the hand in the central nervous system and
finger dexterity [10]. With aging, Meissner body (touch receptor) and Pacinian body



(pressure-vibration receptors) in the dermis and epidermis decrease in number, while
Krause and Ruffini bodies (temperature receptors) and peripheral nerves show structural
changes and weaken in function. On the other hand, the feeling of pain is preserved
because there is no loss in the number of free nerve endings. Sensitivity to touch, heat
and vibration senses also weaken and decrease over time. In addition to the decrease in
the peripheral stimulus, the somatosensory cortex also adapts to the slowdown in nerve
conduction velocity. The sending of protective reflex motor responses to the periphery is
also reduced [11]. In their study, Cole et al. (1991) associated decreased grip strength in
elderly individuals with decreased hand tactile sensitivity. In addition, optical changes
can affect hand function, including sharpness, colour distinction, light and dark harmony,

eye-hand coordination, depth perception, and photosensitivity.

Moreover, common metabolic, skeletal diseases and hormonal changes such as
rheumatoid arthritis, osteoarthritis, and osteoporosis in older adults are major factors in
divided hand function. Hand functions may also be affected in the homeostasis of
minerals, especially in calcium system disorders or the deficiency of specific

alimentational factors [9].

The relationship between cognitive capacity and handgrip strength in old age has
been extensively studied. Different views have been put forward on this issue. Numerous
studies have shown that decreased handgrip strength over time can be used as a indicator
of cognitive loss with as we age. Taekema et al. (2010) discovered that low handgrip
strength at baseline could conclude an accelerated decrease in Mini-Mental State
Examination scores over the 4-year follow-up period [12]. MacDonald et al. (2004), over
a 12-year period, handgrip strength in 125 elderly individuals; reported that it is
associated with changes in cognitive performance. In contrast, Albert et al. (1995) found
no significant relationship between change in handgrip strength and cognitive
performance over a 2.5-year period in 1192 elderly individuals [13]. Upper extremity
tasks involving functional movement are probably more dependent on cognitive capacity
than maximal force production. For example, movements such as grasping, object
manipulation, and reaching are important for active daily living (ADL), proposing that a
task including such motor units may be due to cognitive status rather than grip strength.
[14].



With the development of nuclear family life in our country, the elderly population
living in a nursing homes is gradually increasing. For this reason, it is important to know
the differences in daily life activity level, depression, quality of life and social isolation
levels of elderly people in the nursing home and home environment. In the study of
Simsek et al. (2010), when the elderly people living in a nursing home and family
atmosphere were evaluated and compared with the social isolation measurement, it was
found that the social isolation status of the individuals living in the nursing home was
significantly higher. In particular, social isolation causes sarcopenia (i.e. decreased
muscle mass) by causing a decrease in physical activity in the elderly with depression.

Some studies have associated this with low grip strength [15].

Hand function in the elderly is the most crucial indicator of addiction and should
be evaluated in studies on senior health. We think that the evaluation of hand function
and performance is important in describing the skill level of the individual’s ADL, the
productivity of rehabilitation and the person's role abilities. In addition, based on the idea
that environmental factors, mainly lifestyle, can have an effect on hand functions. In our
study, we aimed to examine the effects of the residence style of the elderly on hand
functions of the home environment where they do their jobs and the nursing home life

where others serve them.
Two hypotheses were identified in this study:

HO: There is no statistically significant difference between the hand functions of

the elderly living at home and those living in the nursing home.

H1: There is a statistically significant difference between the hand functions of

the elderly living at home and those living in the nursing home.



2. THEORETICAL FRAMEWORK AND LITERATURE REVIEW

2.1. Aging

The demographic change of society is closely related to welfare. When we look at
countries with 'old' or 'very old' populations, we see that they have a high level of welfare.
The conclusion we can draw from here is; more than societal aging, not being prepared

for the aging process can cause problems [16].

Many definitions of aging have been made in different fields, taking into account
different factors. Although individuals over the age of 65 are generally considered to be
elderly, the classification of old age varies according to the conditions of the countries,
health insurance systems and innate life expectancy. Most important, elderly care affects

the quality of life, and research should depend on elderly care [17].

The aging process divides into three subsections: primary, secondary, and tertiary
aging. Alteration in biological, psychological, sociocultural and life-cycle processes is
related to primary aging, which is normal during adulthood. For instance, menopause,
decline reflexes with age, thinning of hair are related to the primary aging process.
Secondary aging is developmental alteration that are relevant to lifestyle, disease other
environmentally caused changes that are not expected. Alzheimer’s disease and
associated forms of dementia, cancer are examples of secondary aging. Tertiary aging
describes mortality-related aging to express deteriorated intellectual abilities that explain

shortly (months, maybe years) before death[18].

2.1.1. Aging Process

Older adults tend to age-related diseases, functional deterioration, and physical
impairment. Actual biological aging is at different rates in different individuals because
genetic features, lifestyle, diseases and ways of dealing with the physiological changes
are very different. In the normal aging process, time-dependent changes do not result in
loss of function under normal conditions. Still, there may be a reduction in the reserve of
organ systems and homeostatic control. To find out pathological changes in the older

adults, it is necessary to find out the usual course of aging[18].
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Figure 2.1 Age-related changes [19]

2.1.1.1. Age-associated changes in the nervous system and cognition

Insufficient intake of certain vitamins or certain metabolic disorders can disrupt
the ways of using energy in neurons, affecting cognitive processes in the body, which in
turn can affect the decisiveness of successive synaptic plasticity or the flexibility of

encoding new memories. This, in turn, affects independence and quality of life. [20].

Depending on age, neural integration and neural function deterioration occur in
the neurovascular unit. These changes affect brain structure and function also affect
molecular activities in the same region. Meninges gradually thickens with age. The
characteristic thinning of the myelin sheaths in the dorsal column begins at the age of 40

and progresses slowly. By the age of 50, ischemic changes in anterior horn cells and



changes with atrophy in pigments can be seen. Similar changes in the lateral columns can
be seen by the age of 60. [21].

Atrophy of dendrites is very important in neurological control; because this
atrophy causes the inability to preserve short-term memory, deterioration in sensory
perceptions, a decrease in learning ability and intellectual responses. With aging in
peripheral nerves, thinning of the myelin sheath occurs, followed by slowing of the

conduction velocity and loss of reflexes[22].

2.1.1.2. Age-associated changes in the physiological system changes

Aging leads to changes in body composition on health and physical system. In
particular, a progressive decline in fatless body mass and an rise in body fat are observed.
[20].

Physiological changes occur in the structures of the individual, along with the
aging process. Body functions decrease and terminate at a specific rate until cell life
reaches an unsustainable point in the aging process. Difficulties in detection and
forgetfulness begin[23].

Due to the fact that the density of bones decreases with age, the bones become
weaker and more fragile while the body posture deteriorates. As a result of the fact that
the ligaments connecting the joints lose their elasticity, the mobility of the joints
decreases. The effect of aging on the digestive system is a decrease in movement, mucus
and absorption. In addition, with the aging process, a decrease in glucose tolerance is
observed due to a decrease in the response of tissues to insulin and/or a decrease in the

secretion of insulin against glucose [24].

2.1.1.3. Age-associated changes in the cardiovascular system changes

With age, cardiac output and stroke volume decrease, and postural hypotension
risk increases. Looking at the chest X-ray shadow is widening. With aging, the vessel
walls thicken, and their elasticity decreases. As a result of various calcifications in the
heart, aortic and mitral valves are affected, causing sclerosis, thickening of the heart

valves and murmurs [25].

The prevalence of cardiovascular disease (CVD) is increasing gradually. For
example, coronary artery disease (CAD), hypertension, and diabetes may lead to

ischemic, hypertensive, or diabetic cardiomyopathy [26].



2.1.1.4. Age-associated changes in the musculoskeletal system changes

All elderly people have a decrease in muscle mass and strength. The muscle mass
and strength reach a maximum at 20 and 30 years old and gradually decline in time of
life; around age 80 muscle loss accelerates resulting in progressive weakness, and muscle

mass is halved, and fatty tissue doubles compared to it of a young adult.

Musculoskeletal system problems begin with complaints that either directly
belong to the musculoskeletal system or indicate systemic disease. Factors such as
decrease in proprioception, balance and coordination, increase in falling tendency,
cortical atrophy, decrease in visual/hearing senses, muscle and bone mass, slowdown in
post-injury repair processes cause complaints in the musculoskeletal system. Loss of
muscle fibres and muscle atrophy begins around the age of fifty and are closely related to
the grade of physical action of the individual. Pain causes limitation in ADL and

negatively affects the quality of life[25].

There are inevitably various alterations in the musculoskeletal system, such as
kyphosis, muscle loss, and aging. The posture is more hump, the knees, the hips may be
more flexed. As the pelvis expands, the shoulders narrow. Movements are slow and
limited; less arm swing is done. Posture and walking changes, balance loss increase the
risk of damage, which leads to falls and fractures[37]. Depending on the sedentary
lifestyle that comes with age, the individual may lose 40 percent of the muscle mass.
Individuals suffer weight loss as well as structural changes due to the decrease in fibril

diameter with age[27].

The imbalance between muscle protein synthesis and degradation is shown as the
factor that causes skeletal muscle loss that develops with aging. Spinal motor neuron loss
due to aging causes a reduce in the number and size of muscle fibres. In these processes
that progress with aging, muscle strength decreases in parallel with the loss of skeletal
muscle mass. Decreased muscle strength also causes loss of functional capacity,
decreased mechanical muscle performance, and an increased risk of chronic metabolic
disease[28].

Due to these changes that occur with aging, a slowdown is observed in hand
functions as well as in many functions. Hand function declines over time in men and
women, especially after age 65. Ranganathan et al. (2001) hypothesized that this

slowdown in hand functions is due to the deterioration of muscle coordination in the upper



extremity, as well as decreased finger dexterity and sensory functions of the hand in the
central nervous system[10]. Impairment of hand function in the elderly population occurs
secondary related to age degenerative changes in the nervous, musculoskeletal, as well as
vascular systems. In addition, metabolic, skeletal diseases and hormonal changes for
example osteoarthritis, osteoporosis, and rheumatoid arthritis which are common in the
elderly, are also crucial factors in affected hand function. Hand functions can also be
affected by disorders in the homeostasis of minerals, especially calcium system, or a lack
of nutritional agents. Decreased hand motor function, that is, fine, gross, and complex
hand motor function, is related to a decrease in the skill to move objects, to perform daily

functional actions such as dressing, eating and writing, and affects daily living skills [29].

2.2. Aging And Hand Function
The functions of the hand, wrist and shoulder girdle play a significant role in ADL

and are considered an major part of the independence criterion and life quality[30].

Decreased finger and wrist strength and the skill to control clamping force have
been suggested to have a negative impact on hand function with aging. This decrease in
hand function is thought to be due to impaired muscle coordination, hand sensation and

degeneration of the central nervous system.

The cortical and subcortical zones of the brain that arrange manual dexterity are
related to cognitive functions. This too; may explain why people with cognitive
impairment are not very good at fine motor skills. Also; decreased hand grip strength
(HGS) may also be linked to cognitive impairment. [31].

Regular participation in physical activity is essential for maintaining body
awareness and strength during aging. For example, lifelong physical action is an
important modulator of functional and structural changes in the brain that shield against

neurodegeneration [32].

2.3. Changes Related With Aging

As we age, some physical changes consist in the hand. These changes are sensivity,
cognitive, neuromuscular changes and wound healing. With age, there are decreases in

fluency of movement, strength, and coordination consist, and all associated with a



decreases in neuromuscular system. The decrease in control with aging, is especially

evident for fine hand movements [33].

Age-related decreases in strength are due not only to decreases in muscle quantity,

but also to a decrease in muscle activation [34].

2.3.1. Changes in Senses

Warabi et al. suggested that reduced of sensory operations are a critical factor of
declined motor functions. There are optical changes that can influence hand function such
as sensivity to light, harmony, decreased sharpness, colour differentiation, depth

perception, and impaired hand-eye coordination[35].

2.3.2. Wound Healing

In aging, the skin system process rapidly. These changes cause the skin to forfeit
its talent against external factors. Due to its reduced mechanical properties, aged skin not
only shows typical signs of aging such as wrinkles and furrows. Tactile thresholds in
aging also change rapidly. This is thought to possibly cause a decrease in the density and
distribution of Pacinian and Meissner corpuscles and Merkel discs in the skin.
Consequently, skin aging should be understood not only as an aesthetic issue, but also as

a serious medical problem that is gaining attention in an aging population. [36, 37].

2.4. Evaluations of Hand function

Evaluation of hand function and performance is important in defining a person's
skill level in daily life activities (ADL), the effectiveness of rehabilitation, and revealing
aperson's role skills. Hand function can fundamentally be described as the hand's capacity
in daily activities interconnected with anatomical strength, integrity, coordination,

sensation and dexterity [33, 38].
2.4.1. Grip (Prehension)

2.4.1.1. Power Grip

It is a grip made to hold an object in the palm of hand. Power grip requires strong

finger flexion. The thumb, index and middle fingers contribute more to grip in terms of



the resulting strength. The ring and little fingers provide support. The wrist is ulnar
deviation and slightly extended to achieve a power grip. Power grip consists of four
phases. In the first stage, the fingers are extended thanks to the long extensors and
lumbricals. In the second stage, the fingers take a position to grasp the object. In the third
stage, the fingers close and wrap the object. These three phases are dynamic phases. The
fourth phase is static and is performed by maintaining muscle contractions to maintain

grasping the object in hand. There are four types of coarse grips[39].

2.4.1.1.A. Cylindrical Grip

The fingers are in flexion, the thumb is in flexion opposite the second and third
finger. (Ex: cup holding). The flexor digitorum profundus muscle is the primary
responsible muscle. It helps the flexor digitorum superficialis and interosseous muscles
when more strength is needed. Interosseous muscles are important in providing

metacarpophalangeal flexion [40].

2.4.1.1.B. Spherical Grip
It is similar to the cylindrical grip. But the fingers are further apart from each
other. Metacarpophalangeal joints are more abducted. The spherical grip is required

greater activity of the interosseous muscles (e.g. holding a baseball) [40].

2.4.1.1.C. Hook Grip

It is the grip we use when carrying a bag. The thumb is abducted, and the proximal
interphalangeal joints of the other four fingers are flexed. The Flexor digitorum
superficialis and flexor digitorum profundus muscles are the primary responsible muscles
[41].

2.4.1.2. Precision Grip

It is a form of grasping between the thumb and index and middle fingers on the
radial side of the hand. The object held in hand is purposefully manipulated. During the
fine grip, the fingers are usually flexed. Small objects are held between the thumb and the

tips of the index and middle fingers [41].

2.4.1.2.A. Tripod ( Palmar) Grip
It occurs with the opposition of the thumb pulp to the index and middle finger
pulp (e.g., holding a pencil). It is achieved by reciprocal contractions of the volar and

dorsal interosseal muscles and the thenar muscles[41].
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2.4.1.2.B. Pinch Grip
The interphalangeal joints of the thumb and other fingers are flexed. Flexor

digitorum profundus, flexor pollicis longus and interosseal muscles are responsible [39].

2.4.1.2.C. Lateral Grip

When the thumb is in extension and adduction, the second finger occurs with the
position of the middle phalanx to the radial side. The flexor pollicis brevis and adductor
pollicis muscles are responsible. The lateral grip is the strongest of these three grip types,
the thin grip type [39].

Power Precision

Cyfindrical | Spherical Hook Pinch Trpod |Lumbrical

d

Figure 2.2 Hand Grip Types

2.4.2. Dexterity

Dexterity has been described by Poirier and others as “a dexterity that requires the
rapid coordination of fine and gross movements depended on a certain number of
capacities developed through learning, training, and experience”. Speed is the most
important criterion for evaluating this skill. However, in addition to fine motor control of
the hand, it requires a significant degree of hand-eye awareness and coordination. There
are two types of skills: finger dexterity and dexterity[42].

11



Finger dexterity is defined as performing rapid, controlled, and manipulative

movements of the fingers on small objects. PPT is used to assess finger dexterity [43].

Manual dexterity is defined as the ability to provide control and manipulations of
larger objects over a certain period of time. The Box and Block Test is used to measure

one-sided great dexterity. [44].

There are some tests to test dexterity. The PPT is made by grasping and lifting small
pegs and inserting them into small holes in the board. Second, Grooved Pegboard is one
of those tests where the pegs are key-shaped and finer manipulation is required to match

the screw with its hole [45].

In the Nine-Hole Pegboard Test, it is applied by measuring the time it takes a person
to insert and remove nine latches from a hole on the board. As for the Box and Block
Test, there is a two-compartment box with 150 cubes. The subject first takes a block with
his dominant hand and moves the cube to the opposite room. The instructor determines

the number of cubes that can be moved within 1 minute [44].

2.4.3. Range of Motion
One of the parameters evaluated in the clinical evaluation of "function” is the
range of motion. ROM, as measured by the goniometer, was introduced into clinical

practice in the first ten years of the 20th century [46, 47].

2.4.4. Hand Grip Strength

Grip strength is used to detect musculoskeletal functions and to assess frailty and
disability. According to Rantanen et al. (1999) reported that there is a strong and positive
link between grip strength, general health status and functionality level. Mendes et al.
(2015) divided 90 individuals into three groups according to their age; investigated the
connection between grasping power and tongue power and swallowing. They evaluated
tongue muscle strength, drinking time of 200 millilitres of water, number of swallows and
grip strength. They found that as age increases, the time to drink water increases, tongue
muscle strength and grip strength decrease, there is a relationship between tongue muscle
strength and grip strength, and grip strength differs between groups. Parry et al. (2015),
in their study with 60 patients hospitalized in the intensive care unit; performed manual

muscle testing, grip strength, functional assessment test for patients hospitalized in the
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intensive care unit. They evaluated the weakness of the intensive care unit, the length of
hospital stay, and the duration of mechanical ventilation to individuals over 18 years of
age who were dependent on mechanical ventilation for at least 48 hours and had critical
ilinesses. They reported that there was no linked between age and grip strength, there was
a linked between intensive care weakness and grip strength, and there was a relationship
between mechanical ventilation time and grip strength[48]. Moreover; grip strength helps
us understand not only upper extremity muscle weakness, but also lower extremity
strength and functioning. More demanding activities, such as sitting and getting up from
a chair, walking and climbing stairs, have also been shown to be associated with lower
grip strength in older people [49]. There is also a relationship between reduced grip
strength and loss of hand functionality. This loss is also seen in the performance of daily
activities [50].

2.4.5. Aging and The Hand Senses

The sensory system that provides information about the external world and the
environment is the extrasensory sense, which also includes somatosensory functions and
special senses. The interoceptive sensory system is the sense that carries information
about internal functions such as blood pressure and concentrations of chemical
components in body fluids. Proprioceptive senses, on the other hand, carry the orientation
of the human body and extremities in space. Apart from Sherrington's classification of
senses, the senses are classified in 4 different ways. Superficial sensations: light touch,
pain, temperature, superficial pressure; deep senses proprioception - Kinesthesia, joint
position sense, deep pressure, deep pain; Mixed senses are grouped as stereognosia,
graphical aesthesia, two-point discrimination, vibration, finger recognition, sensory
localization, barognosia, and visceral senses of radiating pain, nausea.

For the geriatric group, it is very important to maintain their hand and wrist senses,
their social life and daily living activities[29]. Hands have many physiological and
anatomical changes due to aging. When the literature is examined, there are studies
showing that joint position sense, vibration, sensory threshold and two-point separation
of the hand and wrist are negatively affected with aging [50].

Some authors have reported that the threshold for touch is significantly higher in
healthy older individuals than in young, healthy individuals, particularly with regard to
touch. This is due to alterations in the skin, the peripheral and central nervous system, as

well as a decrease in nerve conduction velocity and action potential.[50].
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3. MATERIALS AND METHODS

3.1. Subjects

The sample of the study (n=60) consists of individuals living in Nezih Nursing
Home and living in their home from October 2021 to December 2021. Among the subjects
who met the inclusion criteria, individuals who accept to participate in the study were

seperated into two groups.

The study group was divided into participants involved in the Elderly Living in a Nursing

Home (Group 1) and the Elderly Living at Home (Group 2).

3.1.1. Inclusion Criteria

3.1.1.1. Inclusion Criteria For Individuals Living In Nursing Home

e Participating in the study voluntarily,

e Have verbal communication skills to answer questions,
e Being > 65 years old,

e Having score from MMSE > 24,

e Being right hand dominant.

3.1.1.2. Inclusion Criteria For Individuals Living at Home
e Participating in the study voluntarily,

Have verbal communication skills to answer questions,
e Being > 65 years old,
e Having score from MMSE > 24,

e Being right hand dominant,

e Living at home with at least one family member.
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3.1.2. Exclusion Criteria
e History of CVO within 3 months prior to the study,
e Within 3 months prior to the study history of hospitalization due to an acute
medical situation (e.g. heart disease, stroke etc.)
e Motor/neuromuscular diseases (hand tremor etc.),
e Serious vision and hearing problems,
e Having a neurological disease affecting the hand (e.g. Parkinson, CVO etc.),
e Having an orthopaedic disease affecting the hand (e.g. trauma, fracture,

osteoarthritis etc.)

3.1.3. Flow of Chart

We planned to have 60 individuals who satisfied interventions. As for the first
step, we separated the participants according to involved the Elderly Living in a Nursing
Home (Group 1) and the Elderly Living at Home (Group 2).

After the assessments were finished, five people voluntarily stopped sharing their

information.

3.1.4. Study Protocol

The study was carried out at Nezih Nursing Home Elder Care Center and at their
home. The assessment protocol was planned to be 45 minutes for Group 1 (n=27) and
Group 2 (n = 28) once a time. After the informed consent form was given to all volunteer
participants, they were asked to fill in the demographic information questionnaire.
Cognitive function, hand dexterity, sensory evaluation of hand, HGS Assessment and
ROM Assessment (right hand) were performed.
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e Being > 65 years old,

)

e MMSE >24,
e Living at nursing home or
home.
(n =60)
Unwilling to share
their information.

(n=3)

(&

Group 1

Individuals aged 65 and
over living at nursing home

(n=27) / \

Unwilling to share
their information.

(n=2)

\

Group 2

Individuals aged 65 and
over living at home

(n=28)

-

e MMSE
e PPT
e NSA
e HGS

~

¢ ROM Assessment

Figure 3.1 The Protocol of Study
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3.2. Evaluations

3.2.1. Structured Questionnaire for Patient's Demographic Characteristics

The structured questionnaire prepared by researchers applied face-to-face
interviews. The questionnaire included gender, age, height, weight, body mass index,
marital status, dominant hand,chronic diseases, smoking, drugs, hand surgery to

understand the socio-demographic conditions of volunteers. (APPENDIX 3)

3.2.2. Mini-Mental State Examination (MMSE)

MMSE evaluated cognitive functions globally. Dementia stages are 24-30 points
normal, 20-23 mild stage, 10-19 middle stage, 0-9 advanced. The MMSE takes only 5-10
minutes to apply and is so practical to use repeatedly and regularly. Older with cognitive
impairment, community-dwelling, hospitalized, and institutionalized adults may assess
performance. The total score was evaluated out of 30 points. Questions consisting of
eleven components under five main captions, namely recording memory, orientation,
calculation, attention and, recall and language, were asked to the participants and

answered orally. Scores were noted [51].

3.2.3 Purdue Pegboard Test (PPT)

The Purdue Pegboard Dexterity Test evaluates the fine motor skills of the fingers
and fingertips, as well as the gross motor skills of the hands and fingers. It consists of
19.7 x 44.9 cm plank with 25 holes in a 5 x 5 array. Subjects are asked to place pins as
fast as feasible for 30 seconds without the choice to pick up the fallen pins, starting with
the top hole in the right row, depending on the right hand. For the right hand, to
participants have given 3 practice sessions (Figure 3.2.) For each trial, the number of
correctly inserted pins is checked in 30 seconds and the average of the two trials is used

for evaluation. [52].
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Figure 3.1 Purdue Pegboard

Figure 3.2 Application of PPT

3.2.4. Nottingham Sensory Assessment (NSA)

The right hand of the participant was evaluated sensory with NSA. Tactile
sensation (pressure, light touch, temperature, needle stick, touch position and bilateral
simultaneous touch), kinaesthetic sensation and stereognosis are evaluated. The objects

used for the tactile sensation are cotton, pen (pointy-blunt test), two test tubes (for hot-
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cold water) and powder. Objects used for stereognosis test: 0.05 TL, 0.10 TL and 1.00
TL (Turkish Lira), ballpoint pen, comb, pencil, sponge, scissors, a mug, a piece of cloth,
and a cup. It was performed with the participant's eyes closed with three repeated tests
for the right hand and wrist region (Figure 3.3) [53].

Figure 3.3 Application of NSA A) Tactile Sensation Part, B) Kinaesthetic Sensation,
and  C) Stereognosis

3.2.5. Evaluation of Hand Grip Strength (HGS)

Grip strength is considered to be an sign of the muscle strength of the upper limb.
Dominant hand was evaluated with the JAMAR Hand dynamometer (Figure 3.5.).
Maximum grip strength was evaluated with three repetitions while the shoulder was in
neutral position and the elbow was in 90 flexion and extension. A 15-second rest was
given between 3 attempts. The average of the three measurements was recorded as
handgrip strength in kilograms (kg) [54].
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Figure 3.5 Application of HGS Assessment

3.2.6. Evaluation of Range of Motion (ROM)

Only the right wrist ROM measurement of the participants was made. One
measurement was made for each movement. The participant was sitting with the forearm
pronated, supported at the edge of a table. The styloid process of the ulna was pivot point.
The fixed arm was put parallel to ulna, the mobile arm of the goniometer followed the
5th metacarpal bone for measurement of wrist flexion and extension movements. The

participant was sitting with the forearm pronated and the volar side of the hand supported
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on the table. Proximal to the third metacarpal and carpometacarpal joint midpoint was the
pivot point. Arm of the goniometer was put parallel to middle of the ulna with radius, the
mobile arm of the goniometer was held parallel to the third metacarpal bone for

measurement of wrist radial and ulnar deviation movements[55, 56].

Ovagnostic and Measuring Instruments

1 i —— ‘", : BASELINE™ C€

Figure 3.6 Goniometer

3.3. Data Analysis

In the calculation of the data obtained from our study, SPSS (Statistical Package
for Social Sciences) Version 21.0 was used. The quantitative variables were presented
with mean and standard deviation. Qualitative variables (categorical variables) are given
with frequency and percentage values. The Kolmogorov-Smirnov test was used to
examine the normal distribution of the variables. Chi-Square test was used to compare
the qualitative variables. In the analysis, Independent Sample t test was used if the data
were parametric and Mann-Whitney U test was used if the data were not parametric. In

all statistical analyses, p< 0.05 was defined as significant.
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4. RESULTS

4.1. Descriptive Characteristics of Participants
The study included elderly individuals (n=55, 38 Female/ 17 Male) who were
living in Nezih Nursing Home and living in their home in Istanbul, Turkey. The

individuals were separated into two groups.

The age range of people in the study population was between 65-88. The mean
value of age, height, weight, body mass index in the study groups were given in Table
4.1. There were no statistical differences in age, height, weight, body mass index in two
groups. (Table 4.1, p>0,05)

Table 4.1 Baseline characteristics of participants

Groups
Group-1 Group-2
(n=27) (n=28) t/z p*

Mean=SD Mean=SD
Age (years) 79.3+7.52 75.32+7.25 -1.82 0.069
Height (cm) 165.33+8.73 | 163.86+7.02 0.69 0.49
Weight (kg) 66.6+9.79 66.9+9.60 -0.1 0.92
BMI (kg\m?) 24.35+3.00 24.97+3.31 -0.7 0.48

Group-1: The Elderly Living in a Nursing Home Group; Group-2: The Elderly Living at Home Group.

Abbreviations: BMI, body mass index; “Independent Sample t-test, the level of significance set at p<0.05.

4.2. Comparison of Gender and Marital Status

In the study population, there were 17 females, 10 males (n=27) in Group 1, and
21 females, 7 males (n=28) in the Group 2. The gender distribution of the study population
was 69% for females versus 31% for males.
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Table 4.2 is showing that the socio-demographic characteristics of gender, marital
status of the study population. A Chi-square test was used to compare socio-demographic
characteristics. There were statistically significant differences according to marital status
between groups. (Table 4.2, p<0,05) There were no statistically significant differences

according to gender between groups.(Table 4.2, p>0,05).

Table 4.2 A comparison of Gender and Marital Status Between Groups

Group 1 Group 2 X2 p
% (n) %(n)
Female 63 (17) 75 (21)
Gender 0,334 0,933
Male 37 (10) 25 (7)
Single 100 (27) 50 (14)
Marital
Status 18,11 0,00*
Married 0 (0) 50 (14)

Data expressed as % (n).

4.3. Distribution of Chronic Problem in Participants

Table 4.3 is showing that the distribution of chronic problems. Only participants
with one disease have n=7 (%25,9) people in Group 1, while n=11 (%39,3) participants
in Group 2. In the first group, the number of elderly with two chronic diseases was n=3
(%11,1), and in the second group, the number of elderly with two chronic diseases was
n=4 (%14,3). While hypertension is the most common chronic problem, the least goiter
and asthma in Group 1. Besides, while hypertension is the most common chronic

problem, the least goiter and asthma in Group 2.
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Table 4.3 Distribution of chronic problem in participants

Group 1 Group 2
% (n) % (n)
(n=27) (n=28)
Number Of Chronic
Problems
One 25,9 (7) 39,3 (11)
Two 11,1 (3) 14,3 (4)
Three and Above 3,7(1) 3,57 (1)
Name Of Chronic Problem
Hypertension 37 (10) 39,3 (11)
Diabetes Mellitus 18,5 (5) 14,3 (4)
Chronic Heart Failure 3,7(1) 14,3 (4)
Goiter - 7,1(2)
Asthma - 3,6 (1)

Data expressed as % (n)

4.4. Comparison of MMSE, NSA, PPT, HGS, ROM Findings Between the Groups

An independent samples t-test was used to compare variables between Group 1
and Group 2 (Table 4.4). The results showed that RHUD in ROM had statistically
significant differences between groups (Table 4.4, p<0,05). The results showed that there
were no significant statistical differences in the RHF, RHE and RHRD in ROM (p>0,05).

A Mann-Whitney U test was used to contrast variables between Group 1 and
Group 2 (Table 4.4). The results showed that tactile sensation and stereognosis in NSA,
PPT and HGS had statistically significant differences between groups (Table 4.4,
p<0,05). The results showed that there were no significant statistical differences in the
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MMSE scores and kinaesthetic sensation in NSA (p>0,05). The differences between
groups measurement of NSA-tactile, NSA-stereognosis, PPT, HGS, and RHUD of ROM
scores had significantly higher results in Group 2 (p<0,05) (Table 4.4).

Table 4.4 Comparison of MMSE, NSA, PPT, HGS, ROM Findings Between the

Groups
Group 1 Group 2 p value
mean=SD mean=SD t/z

MMSE 25.7+1.54 26.43+1.85 p= 0,177

z=-1,35
Tactile 10.11+1.09 11.03+1.14 p=0,003*
Sensation z=-2,951

NSA Kinaesthetic | 2.20+0.48 2.39+0.5 p=0,132
Sensation z=-1,506
Stereognosis | 18.52+2.33 20.21+1.99 p=0,007*

z=-2,712

PPT 8.70+3.01 11.9+3.91 p=0,00*

z=-3,55
HGS 14.51+7.3 19.95+7.02 p= 0,004*
z=-2,906

RHF 75,89+7,25 78,92+6,29 p= 0,119

t=-1,586

RHE 62,81+4,50 64,6+4,34 p= 0,139

ROM t=-1,502

RHUD 29,55+4,72 36,35+5,26 p=0,00*

t=-5,043

RHRD 15,743,16 16,36+2,04 p= 0,365

t=-0,914

SD: Standard Deviation, Mini-Mental Scale ( MMSE), Nottingham Sensory Assessment (NSA), Purdue Pegboard

Test (PPT), Hand Grip Strength (HGS), Range of Motion (ROM), Right Hand Flexion (RHF), Right Hand Extension

(RHE), Right Hand Ulnar Deviation (RHUD), Right Hand Radial Deviation (RHRD) *Independent sample t-test
significance p<0.05, *Mann-Whitney U test significance p<0.05.
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5. DISCUSSION

The aim of this study was to examine the effects of the residence style of elderly
individuals on the hand functions of the home environment and the nursing home. For
this purpose; we evaluated the hand function of the elderly with NSA, PPT, HGS, and
ROM.

In the present study; there were no statistical differences between the groups in
terms of the means of age, weight, height, BMI variables. The most important results of
our study revealed that the differences between groups measurement of NSA-Tactile,
NSA-Stereognosis, PPT, HGS, ROM Scores of RHUD had greater results in elderly

living at home.

In the literature, it has been observed that there is not enough evidence about the
effect of residence style on hand functions in the elderly. Therefore, this study aims to

contrast the hand functions of the elderly living at home and in a nursing home.

With aging, the integrity of our senses diminishes. In most cases, changes in
sensory perception are studied in relation to specific parts of the body (for example the
knee joint area only), while sensory changes in other important parts of the body, such as
the hand, are neglected [9]. In our study, a statistically significant difference was found
between the existing groups in terms of tactile sensation and stereognosis of NSA.
According to one study, the elderly may rely more on visual and tactile afferents for
movement, since muscle proprioception is impaired relatively more than younger ones.
[57]. In addition, Silva et al. in their longitudinal study showed that the awarenesss of the
salty and bitter taste, heat sense to cold on the face and hand, tactile sense of the hand and
the vibration sense of the face revealed a statistically significant rises after two years
contrasted with the initial-1 year, initial-2 years and 1 year-2 years periods evaluated[58].
In a similar study, Kaneko et al. As a result of their evaluations, they stated that the two-
point discrimination sense of the participants over the age of 60 decreased[59]. According
to the results of our study, we think that the sensory difference at hand is related to the

type of residence.

According to the results of our study, we observed that a statistically significant
difference was found between the existing groups in terms of PPT. In a previous study,
Desrosiers et al. performed a study with thirty-five older adults over 60 years old and

26



separeted into three groups which were 60-69, 70-79, 80+ years old. In their study. They
found that there was a significant reduce in fine motor ability with age [60]. Furthermore,
Rule et al. studied 128 community-dwelling elderly between 60 and 99 years of age.
Participants were evaluated the PPT. They showed no statistically significant differences
in scores between gender. But there was a statistically significant difference between the
age groups[61]. Simply; the decrease in PPT scores may be affected by the increase in

age.

In our study, HGS was compared to based on types of residence. There was found
a statistically significant difference between the groups in terms of HGS. Being
independent in active daily living is an important factor in fulfilling functions such as
taking a role in different areas of life in old age, being productive and maintaining
participation in society, and being physically active[62]. According to the study of Kitis
et al. of the participants who were living with spouse and family at home; They argue that
it is a more advantageous option than living in a nursing home in terms of keeping the
cognitive level at acceptable levels, preventing old-age depression, and participating in
social activities with ADL[63]. In another study, Go6z et al. carried out a study that
included 122 volunteers with a mean age of 69.76. They investigated the link between
activity quality of the elderly living at home and at home and their physical activity levels.
According to their results, when physical activity levels were contrast between the
groups; A significant difference was found in favour of those living in their own
home[64]. Moreover, Marmon et al. performed a manual dexterity utilizing the Grooved
Pegboard test throughout with evalutes of strength. They showed that rised age was linked
with lower performance and that gradually decreased strength[34]. In a similar study,
Incel et al. conducted the study with living in nursing home 24 geriatric volunteers
participants aged between 64 to 79 years. A elaborate physical inspection of the upper
limbs including ROM, neurological examination, and muscle testing was performed by
the clinicians. They found significant differences between groups in HGS.[65]. We
observed that the HGS score decreased with increasing age. We also noticed that living

in a nursing home lowered the HGS score compared to living at home.

In the present study, there were statistically significant differences between groups
in terms of RHUD of ROM scores. The decrease in ROM may have an impact on hand
function and fine dexterity. Decreased ROM of the hand and wrist can put older adults in

a difficult position in terms of hand function and dexterity[55]. Fine hand skills are
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important in activities of daily living and can be measured with specific tests. Ceceli et
al. used the PPT and ROM. Pain, deformity, swelling of the joints, and decrement in joint
ROM may have an effect on hand functions and fine hand skills.[66]. Moreover, Tastekin
et al. reported that active ROM s affected by decreased muscle strength as well as by
conditions where joint integrity is compromised, such as deformities and narrowing of
the joint space. Disruption of anatomical integrity, limitations in ROM, loss of muscle
strength, possible sensory problems and pain impair the ability to use hands in rheumatoid
arthritis[67]. We conclude that the ROM of the hand may vary depending on the physical

activity of the elderly according to their residence type.

Limitations of this study; the number of elderly individuals participating in the
study was small. As the participants were in the elderly population in the Covid-19 risk

group, it was difficult to apply the assessments.

This study was conducted to clearly understand the effect of elderly people living
in a nursing home and at home on hand functions. No other study was found in the
literature; which was evaluated to compare the hand functions of 27 elderly people living
in a nursing home and 28 elderly living at home. The study is the first study on this

subject.
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6. CONCLUSION

Consistent with a hypothesis, we found that there is a statistically significant
difference between the hand functions of the elderly living at home and those living in

the nursing home.

In the field of physiotherapy, more studies are needed to elucidate on the
evaluation of hand functions according to the environment in which the elderly live. In

our study we found that;

The tactile, stereognosis senses, handgrip strength and manual dexterity of
the elderly living at home were better than those living in a nursing home.
Right-hand ulnar deviation of ROM of the elderly living at home was

better than those living in a nursing home.

29



10.

11.

12.

13.

14.

7. REFERENCES

Koldas, Z.L., Yashlik ve kardiyovaskiiler yaglanma nedir? Turk Kardiyol Dern
Ars, 2017. 45(5): p. 1-4.

Thomas, E., et al., Physical activity programs for balance and fall prevention in
elderly: A systematic review. Medicine, 2019. 98(27).

Plachy, J., M. Kovach, and J. Bognar, Improving flexibility and endurance of
elderly women through a six-month training programme. Human Movement,
2012. 13(1): p. 22-27.

Firat, B., Yashlarda ayak taban duyu egitiminin sensorimotor organizasyona
etkisinin incelenmesi. 2019.

Tosato, M., et al., The aging process and potential interventions to extend life
expectancy. Clinical interventions in aging, 2007. 2(3): p. 401.

Sertel, M., T.T. Simsek, and E.T. Yiimin, Yaslilarda kognitif durum, depresyon
diizeyi ve denge arasindaki iligkinin incelenmesi. Journal of Exercise Therapy and
Rehabilitation, 2016. 3(3): p. 90-95.

Keller, K. and M. Engelhardt, Strength and muscle mass loss with aging process.
Age and strength loss. Muscles, ligaments and tendons journal, 2013. 3(4): p. 346.

Hackel, M.E., et al., Changes in hand function in the aging adult as determined by
the Jebsen Test of Hand Function. Physical Therapy, 1992. 72(5): p. 373-377.

Carmeli, E., H. Patish, and R. Coleman, The aging hand. The Journals of
Gerontology Series A: Biological Sciences and Medical Sciences, 2003. 58(2): p.
M146-M152.

Ranganathan, V.K., et al., Effects of aging on hand function. Journal of the
American Geriatrics Society, 2001. 49(11): p. 1478-1484.

Shaffer, SW. and A.L. Harrison, Aging of the somatosensory system: a
translational perspective. Physical therapy, 2007. 87(2): p. 193-207.

Wei, R., et al., Hand Grip Strength, Cognitive Function and the Role of Cognitive
Reserve: Results from a Sample of Community Dwelling Elderly in China.
bioRxiv, 2019.

Alfaro-Acha, A., et al., Handgrip strength and cognitive decline in older Mexican
Americans. The Journals of Gerontology Series A: Biological Sciences and
Medical Sciences, 2006. 61(8): p. 859-865.

Hooyman, A., et al., Challenging the relationship of grip strength with cognitive

status in older adults. International Journal of Geriatric Psychiatry, 2021. 36(3):
p. 433-442.

30



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Han, K.-M., et al., Relationships between hand-grip strength, socioeconomic
status, and depressive symptoms in community-dwelling older adults. Journal of
affective disorders, 2019. 252: p. 263-270.

Arun, O., Cagdas Tiirkiye’de yashlik ve esitsizlik. Akdeniz Insani Bilimler
Dergisi, 2016. 6(2): p. 29-48.

Aylaz, R., G. Giines, and L. Karaoglu, Huzurevinde yasayan yaslilarin sosyal,
saglik durumlar1 ve giinliik yasam aktivitelerinin degerlendirilmesi. 2005.

Cavanaugh, J.C. and F. Blanchard-Fields, Adult development and aging. 2018:
Cengage Learning.

Nagaratnam, N. and K. Nagaratnam, Gait Disorders in the Elderly, in Advanced
Age Geriatric Care. 2019, Springer. p. 245-252.

Amarya, S., K. Singh, and M. Sabharwal, Changes during aging and their
association with malnutrition. Journal of Clinical Gerontology and Geriatrics,
2015. 6(3): p. 78-84.

Laitman, B.M. and G.R. John, Understanding how exercise promotes cognitive
integrity in the aging brain. PLoS biology, 2015. 13(11): p. e1002300.

Bulut Dogan, Z., Huzurevinde ve Evde Yasayan Yaslilarda Diisme ile Iliskili Risk
Faktorleri. 2014.

Pehlivan, S. and A. Karadakovan, Yash bireylerde fizyolojik degisiklikler ve
hemsirelik tanilamasi. Giimiishane Universitesi Saglik Bilimleri Dergisi, 2013.
2(3): p. 385-395.

Karakus, A., H. Siizek, and M.E. Atay, Mugla huzurevinde kalan yaslilarin
depresyon diizeylerinin incelenmesi. Mugla Universitesi Sosyal Bilimler

Enstitiisii Dergisi, 2003(11): p. 39-41.

Ali, A., Yashlarda Ortaya Cikan Fizyolojik Degisiklikler. Ordu Universitesi
Hemsirelik Calismalar1 Dergisi. 3(3): p. 347-354.

Strait, J.B. and E.G. Lakatta, Aging-associated cardiovascular changes and their
relationship to heart failure. Heart failure clinics, 2012. 8(1): p. 143-164.

Kevin M. Means, P.M.K., Md, . Geriatrics Rehabilitation Medicine. 2012.
Melekoglu, T., Yaghlarda yagsiz viicut kiitlesi ve el kavrama kuvveti iliskisi.

Tonak, H.A., Saglikli gen¢ ve yashlarin el ve el bilegindeki duyusal
parametrelerin karsilagtirilmasi. 2017.

Dogan, E., et al., Yash Bireylerde Ust Ekstremite Fonksiyonlar1 ile Denge
Arasindaki Iliskinin Incelenmesi. Osmangazi Tip Dergisi. 43(1): p. 26-35.

31



31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

McGrath, R., et al., The longitudinal associations of handgrip strength and
cognitive function in aging Americans. Journal of the American Medical
Directors Association, 2020. 21(5): p. 634-639. el.

Mandolesi, L., et al., Effects of physical exercise on cognitive functioning and
wellbeing: biological and psychological benefits. Frontiers in psychology, 2018.
9: p. 509.

Duruoz, M.T., Hand function. 2016: Springer.

Marmon, A.R., et al., Associations among strength, steadiness, and hand function
across the adult life span. Med Sci Sports Exerc, 2011. 43(4): p. 560-7.

Warabi, T., H. Noda, and T. Kato, Effect of aging on sensorimotor functions of
eye and hand movements. Experimental neurology, 1986. 92(3): p. 686-697.

Diermayr, G., T.L. Mclsaac, and A.M. Gordon, Finger force coordination
underlying object manipulation in the elderly—a mini-review. Gerontology, 2011.
57(3): p. 217-227.

Krueger, N., et al., Age- related changes in skin mechanical properties: a
guantitative evaluation of 120 female subjects. Skin research and technology,
2011. 17(2): p. 141-148.

McPhee, S.D., Functional hand evaluations: a review. American Journal of
Occupational Therapy, 1987. 41(3): p. 158-163.

Abalay, A., Saglikli bireylerde el bilegi eklem pozisyon hissi, kavrama giicti ve
elin antropometrik 6zellikleri arasindaki iligki. 2015, Saglik Bilimleri Enstitiisii.

Yang, Y., et al. Grasp type revisited: A modern perspective on a classical feature
for vision. in Proceedings of the IEEE Conference on Computer Vision and
Pattern Recognition. 2015.

Wattanasiri, P., P. Tangpornprasert, and C. Virulsri, Design of multi-grip patterns
prosthetic hand with single actuator. IEEE Transactions on Neural Systems and
Rehabilitation Engineering, 2018. 26(6): p. 1188-1198.

Poirier, F., Dexterity as a valid measure of hand function: a pilot study.
Occupational therapy in health care, 1988. 4(3-4): p. 69-83.

Tiffin, J. and E.J. Asher, The Purdue Pegboard: norms and studies of reliability
and validity. Journal of applied psychology, 1948. 32(3): p. 234.

Mathiowetz, V., et al., Grip and pinch strength: normative data for adults.
Archives of physical medicine and rehabilitation, 1985. 66(2): p. 69-74.

Lazarski, J.P., M.C. Ridding, and T.S. Miles, Dexterity is not affected by fatigue-

induced depression of human motor cortex excitability. Neuroscience letters,
2002. 321(1-2): p. 69-72.

32



46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Chiu, H.-Y., et al., The motion analysis system and goniometry of the finger
joints. Journal of Hand Surgery, 1998. 23(6): p. 788-791.

Fowler, N. and A. Nicol, Functional and biomechanical assessment of the normal
and rheumatoid hand. Clinical biomechanics, 2001. 16(8): p. 660-666.

Wisniowska-Szurlej, A., et al., Reference values and factors associated with hand
grip strength among older adults living in southeastern Poland. Scientific Reports,
2021. 11(1): p. 1-7.

Ferreira, S., A. Raimundo, and J. Marmeleira, Test-retest reliability of the
functional reach test and the hand grip strength test in older adults using nursing
home services. Irish Journal of Medical Science (1971-), 2021: p. 1-8.

Vieira, A.l., et al., Hand tactile discrimination, social touch and frailty criteria in
elderly people: A cross sectional observational study. Archives of gerontology
and geriatrics, 2016. 66: p. 73-81.

Giingen, C., et al., Standardize mini mental test’in Tiirk toplumunda hafif demans
tan» s> nda gegerlik ve giivenilirligi. Tiirk Psikiyatri Dergisi, 2002. 13(4): p. 273-
281.

Kobayashi-Cuya, K.E., et al., Hand dexterity, not handgrip strength, is associated
with executive function in Japanese community-dwelling older adults: a cross-
sectional study. BMC geriatrics, 2018. 18(1): p. 192.

Lincoln, N.B., et al., The unreliability of sensory assessments. Clinical
rehabilitation, 1991. 5(4): p. 273-282.

Innes, E., Handgrip strength testing: a review of the literature. Australian
Occupational Therapy Journal, 1999. 46(3): p. 120-140.

Hayashi, H., et al., Exploring the factor on sensory motor function of upper limb
associated with executive function in communitydwelling older adults. Nagoya
journal of medical science, 2016. 78(3): p. 285.

A.S.Otman and N.Kd&se, Tedavi hareketlerinde temel degerlendirme prensipleri.
2008, Ankara.

Chancel, M., et al., Hand movement illusions show changes in sensory reliance
and preservation of multisensory integration with age for kinaesthesia.
Neuropsychologia, 2018. 119: p. 45-58.

Silva, L.A.d., et al., Quantitative sensory testing in elderly: longitudinal study.
Arquivos de neuro-psiquiatria, 2018. 76: p. 743-750.

Kaneko, A., N. Asai, and T. Kanda, The influence of age on pressure perception

of static and moving two-point discrimination in normal subjects. Journal of hand
therapy, 2005. 18(4): p. 421-425.

33



60.

61.

62.

63.

64.

65.

66.

67.

Desrosiers, J., et al., The Purdue Pegboard Test: normative data for people aged
60 and over. Disability and rehabilitation, 1995. 17(5): p. 217-224.

Rule, K., et al., Purdue manual dexterity testing: A cohort study of community-
dwelling elderly. Journal of Hand Therapy, 2021. 34(1): p. 116-120.

Tuncay, F.O. and T. Fertelli, Yashlarda bilissel islevlerin giinliik yasam
aktiviteleri ve yasam doyumu ile iliskisi. Dokuz Eyliil Universitesi T1p Fakiiltesi
Dergisi, 2018. 32(3): p. 183-190.

Kitis, A., et al.,, Evde yasayan yaslilarda kognitif diizey, depresyon durumu,
fonksiyonel diizey ve yasam kalitesi arasindaki iliskinin incelenmesi. Fizyoterapi
ve Rehabilitasyon, 2012. 23(3): p. 137-143.

G0z, Y., Huzur evinde ve kendi evinde yasayan yaslilarin fiziksel aktivite yapma
diizeyi ile yasam kalitesi arasindaki iliskinin incelenmesi. 2017, Nigde Omer
Halisdemir Universitesi/Sosyal Bilimler Enstitiisii.

Incel, N.A., et al., The geriatric hand: correlation of hand-muscle function and
activity restriction in elderly. International Journal of Rehabilitation Research,
2009. 32(3): p. 213-218.

Ceceli, E., et al., Hand function in female patients with hand osteoarthritis:
relation with radiological progression. Hand, 2012. 7(3): p. 335-340.

Tastekin, N, et al., Romatoid artrit'li hastalarda, el eklemlerindeki hareket aciklig1

ve el kavrama kuvvetlerinin hastalik aktivasyonu, el fonksiyonlar1 ve oziirliiliik
ile iliskisi. Romatizma Dergisi, 2006. 21(1): p. 13-17.

34



8. APPENDIX

8.1. Appendix 1. Informed Voluntary Consent Form
ARASTIRMAYA KATILIM ONAY FORMU

“Evde veya Huzurevinde Yasayan Yaslilarin El Fonksiyonlar1 Agisindan Karsilastirilmasi” isimli
bu ¢alisma; Yeditepe Universitesi Saglik Bilimleri Enstitiisii Fizyoterapi ve Rehabilitasyon
Bolimii tarafindan ytiriitiilmektedir ve yiiksek lisans Ogrencisi Fzt. Mehmet Musa ISIK’1n
uzmanlik tez ¢aligmasidir. Yeditepe Universitesi Saglk Bilimleri Enstitiisii Fizyoterapi ve
Rehabilitasyon Anabilim Dali’nda Dr. Ogr. Uyesi Cigdem YAZICI MUTLU gozetiminde
yapilacaktir.

Aragtirma Yeditepe Universitesi Fizyoterapi ve Rehabilitasyon Anabilim Dali tez ¢aligmasidir.
Bu ¢alismanin amaci, Evde veya Huzurevinde Yasayan Yaslilarin El Fonksiyonlar1 A¢isindan
Karsilastirilmasidir. Calismaya huzurevinde ve evde yasayan 60 birey dahil edilecektir.
Calismamiza katilmay1 Kabul eden goniillii bireylerin; yasi, cinsiyeti, egitim diizeyi, meslegi,
sosyo-demografik kosullari, var olan kronik hastaliklari, sigara aliskanliklarini sorgulayan anket
diizenlenmigtir. Bu amagla kullanilan degerlendirmelerin sonuglar1 yalnizca arastirma
kapsamindaki ¢aligmalarda kullanilacaktir.

Arastirma ile ilgili sizden doldurmanizi istedigimiz formlar1 dogru bir sekilde doldurmaniz ve
herhangi bir sikayetiniz ya da rahatsizliginiz oldugunda bizi bilgilendirmeniz gerekmektedir.
Istediginiz zaman c¢aligma disma ¢ikma hakkiniz oldugunu bilmenizi isteriz. Bu arastirma
kapsamnda uygulanacak olan uygulamalarda herhangi bir risk bulunmamakta ve yapilacak higbir
uygulama size zarar vermeyecektir. Bu aragtirma dahilinde sizden herhangi bir iicret talep
edilmemektedir. Bu aragtirmada yer almaniz nedeniyle size hi¢bir 6deme yapilmayacaktir. Kisisel
bilgileriniz herhangi bir amacla, kurum yoneticileri veya iigiincii Kisilerle
paylasilmayacaktir.

Katiliminiz i¢in tesekkiir ederiz.

Sorumlu Aragtirmact:

Dr. Ogr. Uyesi Cigdem YAZICI MUTLU
Yardimei Arastirmaci:

Fzt. Mehmet Musa ISIK- (24 saat ulasilabilecek kisi)

“Evde veya Huzurevinde Yasayan Yashlarin El Fonksiyonlar1 A¢isindan
Karsilastirilmasi” isimli ¢alismada katilimciya/goniillitye verilmesi gereken bilgileri okudum
ve katilmam istenen ¢alismanin kapsamini ve amacini, goniillii olarak iizerime diisen
sorumluluklari tamamen anladim. Calisma hakkinda yazih ve sozlii aciklama adi belirtilen
arastirmaci tarafindan yapildi. Bu caligmayi istedigim zaman ve herhangi bir neden belirtmek
zorunda kalmadan birakabilecegimi ve biraktigim takdirde herhangi bir olumsuzluk ile
karsilagmayacagimi anladim.

Bu kosullarda s6z konusu arastirmaya kendi istegimle, higbir baski ve zorlama
olmaksizin katilmay1 kabul ediyorum.

Goniilliiniin Ad/Soyady/imzasy/Tarih
Aciklama Yapan Kisinin Adi/Soyadi/imzasy/Tarih :

Tamk Ady/Soyadi/imzasy/Tarih
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8.2. Appendix 2.

Ethical Committee Approval

T.C. YEDITEPE UNIVERSITESI Uerﬂly‘o}n No
///A GIRISIMSEL OLMAYAN KLINIK ARASTIRMALAR
ETIK KURULU syl 2/2
BASVURU NUMARASI: 202108088
KARAR 15.10.2021
B4 KABUL I RET
(] kAPSAM Dis! (GIRISIMSEL)
(] BRIMSEL VE/VEYA ETIK KURALLARA AYKIR!
[ Bk SORUMLL ARASTIRMACININ (TEZ KE TEZ DANISMANY), BIR TOPLANTIYA I (2)
ADETTEN FAZLA CALISMA BASVURUSUNDA BULUNMAS!
(] KURUM ICT BASVURULARINDA YEDITEPE UZANTILI E-POSTA HESABI ILE GIRIS YAPILMAMIS
OLMASI
(] SARTLI KABULDE BELIRTILEN REVIZYONLARIN ZAMANINDA VE/VEYA ISTENILDIG] SEKILDE
YAPILMAMIS OLMAS!
Prof. Dr. Didem OZDEMIR OZENEN Dog. Dr. Gikhan ERTAS Dog. Dr. Elif SUNGURTEKIN EKC
o ____Bagkan ______ | ____| Bagkan Yardwnowst _ _ _ | _ _ _ _ _ _ Raportdr_ _ _ _ _ _
:ﬁmm.mllmmlﬂsﬁ::w:ug:
| I I R 0 I N e N R I | I I |
:I:Iv;-'ljvd:'[lvar D‘fak: :D\l'a':D‘fok'D\l'a Ijm:: :|:|\.‘ar |:|‘|’ok:|:|\l'a"|:|‘fak'
v Terof B.frg.{.isiﬂs] "7 Dog.Dr.MehmetEngin CELEP |  Dr. Ofr. yesi E Cidem KELES |
Vo ____w e __ _____ Vo ____ YWe " _ W 1
' i : m L Katdmo o Bisk atlen : m :I
| 1 N R E T T T T T T T T T T T | I I I R R Y SR 1
1 Du:-l]voklljvarl[rroum Ovar Dmu[lu:-ljvw-u-mu:r Dmu[lu:--ljmcu
(] (N ] 1 1
Dr. &fr. Uyesi Binnur OKAN BAKIR Dr. &, Oyesi E. Nur SZDAMAR Dr. Offr. Dyesi SEViM SEN
....... Op oy e
! Katili ' lliskd e Katilim ! liskd vt Katil ! ligkd '
L o - — = = — e o 1 L 1
» Clvar 4 Cvok IZIvar , Ovok , |y [var | IZIm: [var ¢ ok : IZIvar [vok , [Cvar , [lvok
Aragtirmarin Bagl@i  Evde veya huzurevinde yasayan yaglilarin el fonksivonlan agisindan kargilastirilmasi
Aragtirmacilar Isik M, Mutlu-Yazicl C
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// GIRISIMSEL OLMAYAN KLiNiK ARASTIRMALAR
A ETIK KURULU Sayl /2

T.C. YEDITEPE UNIVERSITES| ‘uferﬂ:rgn No

KARAR FORMU
15.10.2021

Etik Kurulun Ad)

Yeditepe Universitesi Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu

Acik Adres

Yeditepe U niversitesi Dis Hekimligi Fakiiltesi, Bagdat Cad. No. 238 Géztepe 34728
Kadikéy, istanbul

| Internet Sayfasi
| Telefon

E-posta

ETiK KURUL
BILGILERI

Islak imzall bageuru dosyas,, CO'si ve elektronik basvuru

Arastirma baghf ve arastirmacilann simleri

Bagvuru dilekgesi

Arastirmanin;

o Niteligi

*  (Onemi ve dzgiin degeri

Amac ve hedefleri

Ydntemi

Yanetimi

Yaygin etkisi

«  Arastirma bitcesi (Mevcutsa)

*  Siresi ve uygunlufu (Zaman cetvell)

« Kaynaklan

0 D [ 0 [ O 0

Arastirma lzin belges! / belgeleri

BELGELER

Bilgilendirilmis Ganilli Olur Formu (yapilan arastirmaya ozel olarak hazidanmisg)

DEGERLENDIRILEN

Taahhiitname-1

taahhit

Diinya Tip Birlifi Helsinki Bildirgesinin son versiyonunun ve Sagilik Bakanh g’ ron ilgili tim kilavuzlannn obunmasina dair

Taahhiitname-2

Daha Gnoe yapilog etik kurul bageurulan mevout olup olmadiina dair taahhiit

Taahhitname-3

Arastirma siasinda aragtirma biltgesinde yer almayan ve gbnlllinin kendisine veya Sosyal Glvenlik Kurumuna ek yik
getirecek highir iglem uygulanmayacadina dair taah hiit

Taahhiitname-4

K KK X

COWVID-19 hastalannda ted avi yaklamimlan ve bilimsel amstirmalar genelgesi okunmasina dair taahhit

Arastirmacilann her birisine ait ézgegmis formu

Ek belgeler (Varsa kullanilan élgek izinleri vb.)

<]

Basvuru Mumarasi

2021080838

Toplanti Tarihi

15.10.2021

Toplant Yeri

Cevirim gl (Google Meet)

KARAR
BILGILERI

Karar No

5

Aragtirmanin Baglgl  Evde veya huzurevinde yasayan yashlarin el fonksiyonlan agisindan karsilastinilmas

Arastirmacilar Istk M, Mutlu-Yaziel
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8.3. Appendix 3. Demographic Form

DEMOGRAFIK OZELLIKLER VE GENEL SAGLIK DURUMU ANKETI

1) Katilimcinin Adi Soyadi:
Telefon Numarasi (Cep/Ev):

Adres:

2) Yas:

3) Cinsiyet: () Kadin () Erkek

4) Calisma durumu:

5) Medeni hali:

6) Boy uzunlugu (cm):

7) Viicut agirlig (kg) :

8) BMI:

9) Dominant taraf: E1 ()sag () sol
10) a) Sigara kullantyor musunuz?

( )Hic icmedim ( )Sigara igtim ama biraktim ( )Halen igiyorum

b) Giinde kag adet sigara i¢iyorsunuz? adet/giin

Sigara: Paket/Y1l

11) Herhangi bir siirekli hastaliginiz var mi1? Varsa hangileri?

() Siirekli bir hastaligim yok

Tarth: .../.../...
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( ) Romatizma () Ortopedik hastalik () Norolojik problemler

( ) Travma ( ) Diger:.........

12) Siirekli kullandiginiz ilaglar var m1?

( )Evet: ............. ( ) Haywr

12) El-el bilegiyle ilgili herhangi bir ameliyat gegirdiniz mi?

( )Evet: .............. ( ) Haywr
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8.4. Appendix 4. Mini-Mental State Examination

Hastarun Adi Soyadi: Tarih: ;'{ !’

Oryantasyon (Har soru 1 puan, toplam 10 puan)
Hangi yil igindeyiz?
Hangl mevsimdeyiz?
Hangl aydaye?
B gun ayin kagi?
Hangl gundeyiz?
Hangl Ulkede yasiyoruz?
Su an hangl sehirde bulunmaktasiniz?
Su an bulundudunuz semt neresidir?
U an bulundugunuz bina neresidir?
Su an bu binada kagino kattasinz?

Kayit Hafizas: (Toplam puan 3)

= Size birazdan soybeyecedgim Og ismi dikkatlice dinkeyip ben bitiedikien sonra tekrarlayin

(Masa, Bayrak, Elbise] (20 sn, sUre tarenir), Her dogru Isim 1 puan,

Dikkat ve Hesap Yapma (Toplam puan 5)

= 100rden geriye dodru 7 cikartarak gidin, Dur deyinceye kadar devam edin,

(Her dogru iskem 1 puan: 100,93, 86, 79 72 65

Hatrdama (Toplam puan 3)

= Yukanda tekrar ettiginiz kelimeler tekrar stiyleyin (Masa, Bayrak, Elbise) (Her kelime 1 puan)

Lisan (Toplam puan 9)
a.  Bu gardogunoz nesnelerin isimber nedir?
(saat, kabem) 1'er puan toplam 2 puan (20 sanlye sire ver)
b Simdl size styleyecedim camleyl dikkatle dinleyin ve ben bitirdikten sonra tekrar edin.
“Eder ve fakat istemiyorum® (10 sanlye stre ver) 1 puan

o Simdi sizden bir ey yapmanizi Isteyecagim, benl dikkatle dinbeyin ve soyledigimi yapin.
“Masada duran kadch elinizle aln, 1k elinizle kiye katlayin ve yere birakin lifen”®
Toplam puan: 3, stre: 20 sn, her bir dogru islem: 1 puan

d. Simdi size bir comle verecedim. Okuyun ve yanda soylenen seyt yapin. (1 puan)
-Bir katpda "GOZLERINIZ| KAPATIN® yamp hastaya gostenin-

e, Simdl verecedim kadgida akhimiza gelen anlaml bir comleyt yazin (1 puan)
f.  Size gosterccegim seklin aymisini glzin; asagidakl sekll arka sayfaya (1 puan)

[Fokstoin M, Fobsioln SE, Mcegh PR (1575) ) Peychiblr Res. 15075 Now (30085998

Toplam Puan (0-30):




8.5. Appendix 5. Nottingham Sensory Assessment
NOTTINGHAM SENSORY ASSESSMENT

Instructions

The patient should be assessed in sitting and in a switable state of undress (ideally m shoris &
underwear, without TED stockings). It should be ensured the patient is comfortable and m 2 quist area
with no distractions. Each test iz described and demonstrated to the patient before he or she iz
blindfolded. The blindfold is removed regularly throughout the test to avoid the patient becoming
disorientated.

The body area to be tested is as marked on the body chart. Apply the test sensation {H\‘

to the test area, to the left and right side in a random order. The patient i1z asked to

indicate, either verbally or by a body movement, whenever he or she feels the test g

sensation. 'lll, :
|

|
Each part of the body is assessed three times for each of the tests. i

Preszence of a reflex does not count az awareness of sensation, though this should be _.r F/h |

commented on in the comment box. o [ B

Tactile Sensation

|
If the patient has problems communicating begin testing light touch, pressure and \ '!:I I
pinprick sections. \ Iy
AR
Scoring criteria {s 4'
Absent Fails to identify the test sensation on three oceasions
1 Impaired Identifies the test sensation, but not on all three occasions in
each region of the body or feels duller
2 Normal Correctly 1dentifies the test sensation omn all three occasions
L Unable fo fest

Light Touch  Touch, not brush, the skin lightly with a cotton wool ball.
FPressure Press the skin just enough to deform the slan contour using the index finger.
FPinprick Prick the skin with a neurctip, mamtaiming even pressure.

Temperature  Touch the skin with the side of one of two test tubes, one filled with hot water, one
filled with cold water (use the sides, not the bases of the test tubes). Apply hot and cold
tubes in random order.

Tactile localisation Only test those areas on which the patient has scored 2 on the pressure section.
Eecord all others as 9.
Repeat the pressure test with the index fingertip coated with talcum powder to mark the
spot touched and ask the patient to peint to the exact spot that has been touched. If
communication permits, the test may be combined with the pressure test. 2em of emror
are allowed.

Bilmteral Touch corresponding sites on one or both sides of the body using the fingertips and
Simulioneouws  ask the patient to indicate if both or one (and which) have been touched. Only test
Touch those items on which patient has scored 2 on pressure section. Record all others as 9.

Equipment required: Blindfold, cotton wool ball, Neurotip, two test tubes, hot and cold water, talcum
powder.
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Kinaesthetic Sensations
All three aspects of movement are tested: appreciation of movement itz direction and accurate joint
position sense are assessed simultaneously. The limb on the affected side of the body 15 supported and
moved by the exammer in varions directions but movement i= only at one joint af a fime_ The patient is
askedtomnmﬁechm.genfmm'emmrnﬂiﬂmaﬂlﬁlmh Three practice movements are allowed
before blindfolding.

The upper limb iz tested in sitting, and the lower lying supine.

Scoring
0 Absent No appreciation of movement talong place.

1 Appreciation Patient mdicates on each movement that a movement takes place but the
of movement  direction is Incorrect
taking place

2 Directionaf  Patient is able to appreciste and mirror the direction of the test movement
movement talong place each time, but 1= maccurate in its new position.
Tense

3 Joinf Pasifion Accurately mirrors the test movement to within 10°of the new test pozition
Temse

o Unable fo fest

Equipment required- Blindfold.

Stereognosis
The object is placed in the patient's hand for a maximum of 30 seconds Identification is by naming,
description or by pair-matching with an identical set. Affected side of the body is tested first. The object
may be moved around the affected hand by the exammer

Scoring for each object

2 Normel Item 15 comrectly named or matched

1 Impaired Some features of object identified or attempts at descriptions of objects.
0 Absent Unable to identify the object in any manner.

8 Uniable to test

Equipment required- Blindfold 2p coin, 10p coin, 50p coin, biro (zcore 2 if labellad “pen”),

comb, seizsors, sponge, flanne] (zcore 2 if labelled "cloth”™ or "face cloth™), cup, glass (zcore 2 if labellad
"beaker”).

© University of Nottingham 2007
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8.6. Appendix 6. Purdue Pegboard Test Mean Performance Scores

% iﬁ

43



8.7. Appendix 7. Jamar Hand Dynamometer Mean Performance Scores
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