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Abstract

Recently, the terms frailty and sarcopenia have been used frequently. Frailty, which occurs due to age-related
physiological changes in multiple systems, is accepted as one of the geriatric syndromes. In frailty, negative
energy balance, decreased strength, slowed walking speed, decreased grip strength, sarcopenia and
involuntary weight loss can be seen. Frailty emerges as an indicator of biological age and correlates with the
outcomes of biological age regardless of age, gender and comorbidities. Recent studies have begun to use the
concept of frailty in children. Frailty in children is caused by a multi-system physiological impairment,
including neurological, endocrine, immune and skeletal systems, which leads to a deterioration in quality of
life. Frail children therefore require additional care and related services compared to children of the same age.
Sarcopenia is defined as progressive loss in the musculoskeletal system. It has been determined that frailty and
sarcopenia have many things in common in terms of their formation mechanisms, clinical consequences,
treatment and prevention methods. Nutrition is closely related to both frailty and sarcopenia. Therefore,
adequate energy and protein intake is extremely important in preventing malnutrition and loss of lean body
mass.
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Introduction

Frailty is defined as “a clinical condition characterized by weakness, physical disability, functional decline, and
increased dependence in physiological reserves, along with age, a clinical condition characterized by a
reduction in physiological reserves, and increased addiction in daily life activities”. ! In some sources, a clinical
syndrome characterized by a reduction of power, durability, and physiological function, characterized by a
reduction in immunity, endocrine, stress, and energy regulation systems, which makes individuals fragile to

negative health results such as physical dysfunction. 2

In frail elderly, negative energy balance, decrease in strength, slowing in walking speed, decrease in grip
strength, sarcopenia, and unintentional weight loss can be seen. 3 Frailty is reported to be directly related to

increased risk of falls and injury, hospitalization, high health costs, and increased death rate. 4
Types of Frailty
1. Physical Frailty

Physical frailty is a geriatric syndrome defined by components such as decreased physical activity, decreased
walking speed, decrease in walking speed, weight loss, muscle power loss, and exhaustion throughout many

physiological systems. 5
2. Cognitive Frailty

Recent studies have found that losses in cognitive functions are associated with frailty. A study examined the
relationship between cognitive level and frailty, 45 mild cognitive disorders, 64 stages Alzheimer's patients,
and 13 middle-stage Alzheimer's patients, and it has been found that the level of frailty increased as cognitive

dysfunction increased. ©
3. Psychological Frailty

It is ignored because it is less known and cared about than physical frailty. Psychological frailty increases the

patient's addiction by leading to cognitive and physical frailty. 7
4. Social Frailty

Social frailty in the studies done is associated with factors such as the patient's living environment, income

level, exercise status, alcohol use, whether or not it goes out less than before, daily frequency of communication,
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and quality. These factors affect the patient's cognitive and physical frailty, affecting mortality and morbidity

rates. 8
Epidemiology

According to data from Europe and the United States, the percentage of frailty among the elderly has been
reported as 8 percent in the community. This frequency reaches %3.2 in the age of 65-70, while %23 in the
90s. ° Prevalence of frailty among individuals over 65 years old varies between %10-60 depending on the
diagnostic criteria used. The prevalence range in studies is broad; it is thought that it is due to the lack of

standard scales the difference in scales used and cultural and ethnic differences. 10

There are different studies in Turkey on the frequency of frailty in the elderly. In a study conducted in 2015
with 1126 elderly individuals from 13 different institutions, the prevalence of frailty was found to be %39.2. 11
A study conducted in Turkey in 2020 reported that the average frailty rate was %44,5. Another study
conducted in the same year determined that while %10 of the elderly were frail, %45,6 were in the pre-frailty

stage. 12 More studies are needed in this area in Turkey.

It is emphasized that frailty increases with age and is common in women, individuals with low education and
income levels, with chronic disease and disability. A compilation by Collard and his friends has examined
factors and frailty prevalence that affect frailty, increased age, and the condition of being a woman,
meaningfully associated with frailty. In the same study, there was a big difference in the prevalence of frailty

between countries and that difference was caused by changes in the evaluation criteria. 13
Pathophysiology

Frailty is characterized by a multi-system disorder that causes dynamic loss of homeostasis, a decrease of
physiological reserve, and increased morbidity and mortality. Changes in the musculoskeletal and endocrine
system with chronic inflammation play an important role in the pathogenesis of frailty. Possible etiological
factors include genetic/epigenetic and metabolic factors, environmental and life-related stress, and acute and
chronic diseases. * Systemic changes involved in the pathogenesis of frailty are observed in all elderly
individuals. Systemic changes involved in the pathogenesis of frailty are observed in all elderly individuals. The
risk of developing diseases increases with age in many patients. However, an increase in visceral adipose tissue
mass is a universal change associated with aging, significantly impacting pathophysiology, particularly in light

of its effects, such as sarcopenia.

Consequently, signaling systems (immune and endocrine systems), the musculoskeletal system, energy

metabolism, and the nervous system contribute to the development of frailty through complex interactions.
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Chronic inflammation and immune activation are believed to play a pivotal role in this process, acting through

both direct and indirect pathways. 15
Clinical Effects of Frailty
1. Changes in Brain Function Related to Frailty

Degeneration in both the central and peripheral nervous systems with aging is a significant marker for frailty.
It manifests as a decline in cognitive function, impaired ability to perform independent activities of daily living,
and deterioration in memory, speed, and executive function. Aging leads to structural and functional
degeneration in the peripheral nervous system, specifically in motor neurons and neuromuscular junctions,
contributing to frailty. Ultimately, this results in a decrease in the number of motor neurons and motor units,
as well as a slowing of nerve conduction. 15 A prospective cohort study of 750 patients aged 65 and over was
followed for 12 years, cognitive dysfunction increased as the frailty rating increased and cognitive function

increased rapidly as the degree of frailty increased. 16
2. Endocrinological Changes Associated with Frailty

With aging, growth hormone and IGF 1 are decreasing. With IGF 1 decrease, both muscle power and muscle
mass decrease, which causes physical frailty. 17 Increase in cortisol secretion with age is seen. 18 High cortisol
levels are characterized by increased catabolism, loss in muscle mass, anorexia, and weight loss, which are all
important findings associated with frailty. However, studies show that increased basal cortisol levels cause a
decrease in cognitive capacity are available. 1° Furthermore, studies have shown that elevated basal cortisol
levels are associated with a reduction in cognitive capacity and hippocampal volume. A cross-sectional study

involving 214 elderly women revealed a correlation between frailty levels and diurnal cortisol elevation. 20
3. Changes in The Immune System in Frailty

Many changes occur in the immune system, including a decrease in stem cell count, a decrease in T cell
differentiation, a fall in antibody response of B cells, neutrophils, and macrophages, and a decrease in the
phagocytosis capacity of natural killer cells. 21 In normal conditions, changes in the immune system as a result
of aging are not causing problems, while the response to acute stress and inflammation is incompetent. Since
the inadequate response to acute inflammation is not enough to end the infection, it is a long-term, low-grade
inflammatory response and plays an important role in the pathophysiology of frailty. The level of pro-

inflammatory cytokines such as Interleukin 6 (IL-6) and C-reactive protein (CRP) in fragile elderly. 22
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4. Changes and Sarcopenia Seen in The Muscle-Skeletal System in Frailty

Sarcopenia is defined as a progressive loss in the mass and strength of the muscle-skeletal system, and this loss
is related to physical frailty. 23 Under normal circumstances, there is a balance between muscle cell breakdown,
hypertrophy, and protein loss, a balance that is influenced by the brain, endocrine system, immune system,
physical activity, and nutrition. Any adverse events in these systems can lead to sarcopenia. However, not all
frail elderly individuals exhibit sarcopenia, and conversely, %30 of sarcopenic elderly individuals do not

display frailty. 20
Prognosis

Frailty has been associated with increased morbidity and mortality, while varied by scales and population used.
In a prospective cohort study on 754 patients, the leading cause of death in elderly patients was fragile; death
was %27.9 determined as frailty, death due to frailty was %21.4, death due to organ failure, death due to
malignancy was %13.8 and other causes of death related to dementia was %13.9. 2* A study involving 5,993
men aged 65 and older found that those identified as frail had a mortality rate twice as high as those considered
healthy. As frailty levels increase, there is also an increase in the incidence of disability, falls, hospitalizations,

and death. 20

Variables and Measuring Parameters

1. Weight Loss

Loss of 4-5 kg unintentional weight according to the previous year

Compared to the previous year in follow-up, weight loss is more than %5 of body weight
2. Fatigue

Most of the time and feel exhausted 3-4 days a week

3. Weakness

Decreased grip power according to gender and body mass index (at least %20 of them have been accepted

basal value)
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4. Slowness

Walking speed is greater than 4.57 meters in 6-7 seconds. (the slowest %20 of the population is considered

base)
5. Reduced Physical Activity

Energy consumption <383 kcal/week for men, <270 kcal/week (1/5 of the lowest physical activity for each sex

is determined)

In addition, various scales have been developed for the diagnosis of frailty. A few of the frailty scales used in
the world are sorted; Frailty Index, Frailty Measure, Cardiovascular health study index, Groningen Frailty
Indicator, Edmonton Frailty Scale, Canada Health and Age Study Index, Osteoporotic fractures study index,

Fried Index. 25
Nutrition

Nutrition is a closely related factor to frailty. Among the diagnostic criteria of frailty, unintentional weight loss,
low muscle power, feeling of exhaustion, decreased physical activity, and slow walking speed are affected by

malnutrition.

Inadequate energy and protein can cause weight loss, sarcopenia, a decrease in muscle power, and a sense of

exhaustion. However, frailty can negatively affect nutrition and nutritional status. 26
Malnutrition and Frailty

The loss of body weight caused by malnutrition results in fatigue, weakness, slowing down at walking speed,

and decreased physical activity, which are other criteria of frailty.

Half of fragile elderly people are at high risk for malnutrition. Likewise, %90 of those with malnutrition are at
risk for frailty or frailty. Nutrition should be considered a modifiable environmental factor potentially

associated with preventing fragile conditions. 27

Obesity is also thought to be a risk factor in terms of frailty. Although the relationship between them isn't

exactly explained, it is noted that adipose tissue may play a role. 28
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Energy Intake and Frailty

The reduction in energy intake can cause a loss in muscle mass and power. It is emphasized that less than 25
kcal/kg/day energy intake increased the risk of frailty by 3.3 times. It is recommended to provide 1.2-1.5

g/kg/day protein intake and distribute equally to meals. 2°
Protein Intake and Frailty

Protein is an important macronutrient in terms of preventing muscle strength and loss of force. The
relationship between animal and herbal protein intake and frailty risk was examined; both types of protein

intake have a protective effect against frailty. 30

In the Women's Health Initiative Observational Study; 24,417 women aged 65-79 were followed for 3 years of
frailty development. The increase of %20 in protein intake has been shown to decrease the risk of being seen
by %32. 31 However, in a study of Bollwein and his friends over 75 in 194 individuals over the age of 75, there
is no meaningful relationship between total protein intake and frailty risk. In the study, the distribution of
protein intake in meals was noted. It is noted that the intake of protein in fragile elderly meals is more unstable

than those in the pre-fragile period. 32

A cross-sectional study involving 2,108 women aged 65 and older found that individuals with a daily protein
intake greater than 69.8 g had lower rates of frailty. The study also examined the relationship between animal
and plant protein intake and frailty risk, revealing that both types of protein intake had a protective effect

against frailty. However, a separate study highlighted that only animal protein intake reduced the risk of frailty.

33

Given the results of the studies done, it is understood that protein type, quantity, and distribution of meals are

important in the prevention of frailty. 32
Vitamin D and Frailty

25-hydroxy vitamin D (25-OH-D3) is a vitamin hormone that plays a crucial role in calcium homeostasis and
bone turnover. Its levels are determined by measuring serum 25-OH-D3 levels. Values between 12-30 ng/ml
are considered “insufficient,” while values below 12 ng/ml are considered “deficient.” Vitamin D deficiency is
quite common in older adults, and low 25-0OH-D3 levels have been associated with falls, fractures, bone pain,
and impaired mobility and balance. Low 25-OH-D3 levels contribute to an increased frequency and prevalence
of frailty in both elderly women and men. 34 Vitamin D deficiency is reported to be associated with low physical

performance in older individuals. In the National Health and Nutrition Research (NHANES III) in individuals

Ankara Med J, 2024;(3):315-330 // @ 10.5505/am;j.2024.65289
321



ANKARA
MEDICAL

over 60 years of age, serum 25(0H) is lower than 15 ng/mL, and it has been found to increase the risk of frailty
by 3.7 times. A meta-analysis that examined the relationship between vitamin D and frailty found that low

serum vitamin D levels increase the risk of frailty. 35
Antioxidants and Frailty

Several studies suggest antioxidant nutrients are effective in preventing frailty. In a study where the
relationship between food intake and frailty of 802 individuals over 65 years old was examined; it was reported
that the risk of frailty in individuals with diet and vitamin E intake is higher inadequate. Inadequate intake of

more than three nutrients increases the risk of frailty. 3¢
Mediterranean Diet and Frailty

The Mediterranean diet is a dietary pattern based on the consumption of unprocessed foods, including
vegetables, legumes, nuts, fresh fruits, bread, and unrefined grains. The Mediterranean diet is characterized by
a low intake of saturated fatty acids and a high intake of unsaturated fatty acids. It is particularly rich in
antioxidant micronutrients, such as vitamin C and carotenoids, which contribute to its protective effect against
frailty by preventing oxidative stress and inflammation. 33 In Germany, in the cross-sectional study of 192
individuals over 75 years old between 2009 and 2010, the risk of Mediterranean diet and frailty was examined.

People with high Mediterranean diet scores have been reported to have a lower risk of frailty. 37

A meta-analysis of four prospective studies conducted in 2018 examining the relationship between the
Mediterranean diet and frailty found that adherence to the Mediterranean diet significantly reduced the risk of

frailty. 38

Recent studies on the Mediterranean diet highlight its anti-inflammatory, and antioxidant properties and its
significant role in preventing fragility. Studies report that patients following the Mediterranean diet have lower

rates of fragility. 3°
Frailty in Paediatrics

Recent studies suggest that frailty as a physiological phenotype may also exist in children outside the geriatric
population. The frailty situation in children is caused by a multisystemic physiological disruption. That’s why,
the range of diseases that contribute to frailty is wide and heterogeneous. These include syndromes,
malformations, infections, neurologic, muscular, oncologic, hepatalogic, respiratory, cardiologic, and metabolic

disorders.
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This causes the quality of life to deteriorate. Therefore, frail children need additional care and related services
compared to children of the same age. However, frailty has not been studied in much detail in children and
adolescents. One of the reasons for this is the lack of objective criteria for the evaluation of frailty in children.
In a study conducted on adolescents treated for childhood cancer, the frequency of frailty was found to be %7.8.
In addition, it has been shown in this study that high frailty scores are associated with an increased risk of
morbidity and mortality. 490 When the severity of frailty in children with compensated chronic liver disease is
compared to those with end-stage liver disease, it has been shown that severe patients can be distinguished by
determining the severity of frailty. 4! It was found that frailty in children with chronic heart disease was worse
in all areas than in children in the control group. By conducting similar studies investigating the concept of
frailty in children in large groups, especially children with chronic diseases, it will be possible to determine

how much and at what level the concept of frailty affects pediatric patients. 42
Sarcopenia

EWGSOP (European Working Group on Sarcopenia in Older People) initially published its guidelines in 2010.
These guidelines provided a framework for the definition and diagnosis of sarcopenia. 43 EWGSOP2 convened
again in 2018 to update these guidelines. The content of the meeting focused on revising the definition and
diagnostic criteria for sarcopenia based on new scientific evidence and clinical practice advances. The updated
guidelines, known as EWGSOP2, emphasized the importance of muscle strength as a primary indicator of
sarcopenia, rather than muscle mass alone. Additionally, they provided updated criteria for diagnosis,
recommended assessment tools, and discussed the importance of early detection and intervention to manage

and treat sarcopenia effectively. 4

According to the definition of the Sarcopenia Working Group in European Elderly Individuals (EWGSOP), age-
related sarcopenia is a syndrome with unwanted results, such as a progressive loss in skeleton muscle mass
and power, physical disability, decrease in quality of life and increase in mortality. 3 Hormonal changes, such
as genetic, breaking down of nutrition status, decrease in physical activity, decrease in anabolic hormones, such
as testosterone and growth hormone, increase insulin resistance, increase in atherosclerosis, and increase in

the load of proinflammatory cytokine in circulation are the causes of sarcopenia. 45
Epidemiology
The prevalence of sarcopenia appears to change %8-40 of the age of 60 and over. In a meta-analysis study

investigating sarcopenia prevention in the world, sarcopenia prevention was determined as %10 in both sexes.

46
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The prevalence of sarcopenia in Turkey was found as %16 in their study with 100 elderly individuals who

applied to the Hacettepe University Geriatrics Polyclinic of sarcopenia in Turkey. 47
Sarcopenia Categories

The Sarcopenia Working Group (EWGSOP) in European Elderly Individuals categorizes sarcopenia into 2
different categories, primary sarcopenia and secondary sarcopenia. Sarcopenia without a specific cause other

than aging is classified as 'primary’, and developing sarcopenia due to multiple causes is 'secondary '. 48 4°
Stages

EWGSOP recommends that sarcopenia should be examined in 3 stages, including 'pre sarcopenia’, 'sarcopenia’,
and 'serious sarcopenia' to guide the clinical management of sarcopenia. The Presarcopeniaa phase is
characterized by decreasing muscle mass and is the stage where muscle strength and physical performance are
not affected. Therefore, muscle mass measurement techniques can be used to detect the phase of pre
sarcopenia. In the Sarcopenia phase, as in the period of pre sarcopenia, decrease in muscle mass and in addition
to decreasing in muscle power or physical performance. In the phase of serious sarcopenia, there is a decrease

in all muscle strength, muscle mass, and physical performance criteria. 4°
Diagnostic Criteria

The International Association of Gerontology and Geriatrics-European Region, European Geriatric Medical
Association, International Association of Nutrition and Aging, and European Association of Clinical Nutrition
and Metabolism states that first measurement of muscle mass for diagnosis of sarcopenia, then muscle strength

and physical performance criteria should be evaluated if a decrease in muscle mass measurement is detected.

50

EWGSOP has developed an algorithm based on the sarcopenia scanning test and walking speed measurement,
as well as an easy and reliable sarcopenia scanning test for practical use in practice. Simple Sarcopeni
Interrogation Form (SARC-F) is a simple and easy-to-apply scan test, which includes five questions about
power, foot-up, upstairs, and fall, score between 0-2 points for each question and guides individuals with a
score of over four points to advanced assessment for sarcopenia. 48 In the algorithm, walking speed is
evaluated. The cutting point of walking speed is >0.8 m/s, which defines the risk of sarcopenia. The algorithm
recommends assessing the measurement of walking speed in individuals aged 65 and older, accordingly, the
ability to look at the hand grip of older individuals with walking speed >0.8 m/s. Hand grip power is determined
to have no sarcopenia in individuals who are considered normal; people with low hand grip measurements are

looked at for muscle mass measurements. Muscle mass measurements of older individuals with walking speed
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<0.8 m/s are taken; muscle mass is determined to have no sarcopenia in older individuals with normal muscle
mass measurement results; older individuals with lower muscle mass measurement are diagnosed with

sarcopenia. 48

In an evaluation of muscle mass; body imaging techniques, bioimpedance analysis, and anthropometric
measurements are used. In the evaluation of muscle power; handshake power test, dysflexion-extension
techniques, and peak expiratory current measurement are used. 5! Tests used in evaluating physical
performance are short physical performance battery, general walking speed, six-minute walk test, and stair
climbing power test. Functional activities are measured in these tests that determine the levels of independence
in a person's daily life activities. The levels of independence in these activities affect the quality of a person's

daily life. 50
Nutritional Treatment

With age, conditions such as decreased taste and smell receptors, hormone changes, slowing down of the
gastrointestinal tract, and chewing and swallowing problems cause a decrease in energy intake, thus leading
to malnutrition. 52 Malnutrition is known to lead to the development of sarcopenia by causing a decrease in
muscle function with reduced energy intake; Inadequate protein and vitamin intake leads to malnutrition, a
decrease in lean body mass, and increased dysfunction. 53 This situation increases the importance of nutrition
in sarcopenia and reveals the importance of protein and vitamin D, especially with adequate energy intake that

helps muscle development.
Protein

Inadequate protein intake is an important cause of nutritional deficiencies in the elderly. Studies have shown
that as protein intake increases, muscle strength also increases. 54 In elderly individuals with normal renal
function, a protein intake of 1.0 g/kg/day - 1.2 g/kg/day is recommended. 55 In studies, ensuring optimal
stimulation of protein synthesis by distributing protein intake evenly to meals and preferring protein

consumption of animal origin compared to vegetable proteins increases muscle strength more. 56
Vitamin D

Vitamin D levels decrease with age, while low vitamin D levels are associated with sarcopenia. In studies,
vitamin D replacement applied to individuals with low vitamin D has been found to improve muscle strength,
reduce falls, and prevent fractures. 57 According to one meta-analysis, vitamin D supplementation increased

muscle strength and function but showed no effect on muscle mass. 58
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Omega-3 Fatty Acids

Dietary omega-3 fatty acid levels are inversely related to sarcopenia. There are some studies showing that
omega-3 fatty acid supplementation increased protein metabolism and indirectly counteracted anabolic
resistance by taking it in the early stages of sarcopenia. >° Intake of more than 2 g/day of omega-3 fatty acids
may enhance muscle mass and walking speed, particularly in sarcopenia patients who have been under
treatment for over six months. However, linear regression analysis found no link between plasma omega-3
levels and grip strength in older adults. Expert opinions suggest that doses of 3,000 mg/day DHA plus EPA or
more (preferably over 800 mg/day EPA) may be necessary for positive physical performance in older adults,
as lower doses do not significantly impact muscle strength. While omega-3 fatty acids might improve
sarcopenia, well-designed, large prospective cohort studies, and randomized controlled trials are needed to

validate these findings. 60
Conclusion and Recommendations

It is known that the elderly population in Turkey is increasing. It is recommended that every elderly patient
visiting family physicians should be assessed for frailty syndrome. Identifying frail individuals and providing
them with multidisciplinary rehabilitation, as well as slowing down and stopping the progression to frailty in
pre-frail individuals, are crucial. Routine screening for frailty syndrome can help identify frail and pre-frail
individuals, which can lead to a better understanding of the negative health outcomes of frailty. Increasing
awareness of risk factors for frailty in individuals can help prevent frailty and minimize its negative
consequences. Timely and appropriate interventions can reduce morbidity and mortality associated with
frailty syndrome, ultimately benefiting both patients and healthcare workers. A family physician specialist’s
evaluation includes recognizing a patient’s frailty, cognitive condition, physical functions, and functional
reserve. Family physicians should take the initiative to improve and implement caring models that meet the

needs of patients and communities.

Ethical Considerations: Since public data and related literature were analyzed in our study, there was no

ethical violation.
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