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o When in doubt:
m  Move more weight
m Eat more protein




Obijectives

e Define sarcopenia as a clinical diagnosis as described by the European
Working Group on Sarcopenia in Older Persons (EWGSOP2)

Recognize, identify, and describe sarcopenia as a distinct disease process
Review impact on health outcomes and healthcare costs

Explain tools used to aid in diagnosis in clinical practice

Explore the nuances of therapeutic interventions

Discuss role of the primary care physician



What we will cover

e Definition of sarcopenia as laid out by the European Working Group on
Sarcopenia in Older People 2018 (EWGSOP2)

e Related adverse health outcomes and healthcare costs

e \Ways to diagnose sarcopenia in clinical practice

e Current paradigms of treatment of sarcopenia with focus mainly on primary
sarcopenia



What we will NOT cover

e In-depth discussion of various forms of sarcopenia (secondary sarcopenia,
sarcopenic obesity, etc.)

e Comprehensive review of cachexia and frailty

e In-depth analysis of biochemical basis of sarcopenia

e Complex diagnostic tests or possible future tests or therapeutic targets



Outline

e What is sarcopenia?
o  Definition provided by EWGSOP2
o Brief overview of pathophysiology
e Why is it important?
o Epidemiology
o Impact on health outcomes
o Healthcare costs
e Diagnosis
o Review EWGSOP2 framework for clinical practice
o Questionnaires
o Office based testing
o Imaging
e Treatment and Prevention
o Dietary interventions

o Exercise Interventions
o Role of PCP



What is sarcopenia?



What is sarcopenia? Definitions

Greek etymology

“Poverty of flesh”

“Sarco” = “flesh”

“Penia” = deficiency or poverty




What is sarcopenia? Definitions

e Muscle disease rooted in adverse muscle changes that accrue across a lifetime defined by low

levels of:
o  Muscle strength
o  Muscle quantity/quality
o  Physical performance as an indicator of severity

e “Muscle failure"

GUIDELINES

Sarcopenia: revised European consensus
on definition and diagnosis

ALFONSO . CRUZ—JENTOFr', GULISTAN BAHAT?, JURGEN BauUER?, Yves BoriE?, OLVIER BRUYERE®,
Tommy CeperHoLM®, CyrRus Coorer’, FRANCESCO LANDIE, Yves RoLtann®, Avan AiHIE SAYER'©,
StePHANE M. ScHneDer' ', Cornel C. Sieser' 2, Eva Torinkova '3, MaurTs VANDEWOUDE' #,
MARJOLEIN Visser' >, Mauro ZaMBoNI' €, WRITING GROUP FOR THE EUROPEAN WORKING GROUP ON
SARCOPENIA IN OLDER PeorLe 2 (EWGSOP2), AND THE EXTENDED GrOUP FOR EWGSOP2



European Working Group on Sarcopenia in Older Persons
(EWGSOP)

Organized by European Geriatric Medicine Society (EUGMS)
First meeting (EWGSOP1) - 2010
Second meeting (EWGSOP2) - 2018

Final content and recommendations reviewed and endorsed by many

organizations
o EuGMS
o European Society for Clinical and Economic Aspects of Osteoporosis, Osteoarthritis and
Musculoskeletal Diseases (ESCEOQO)
European Society for Clinical Nutrition and Metabolism (ESPEN)
International Osteoporosis Foundation (IOF)
Among others



European Working Group on Sarcopenia in Older Persons - 2010

e Paradigm shift

o Muscle function = key element Table |. Criteria for the diagnosis of satcopenia
e Former definitions
o Based only on low muscle mass Diagnosis is based on documentation of criterion 1 plus (criterion 2 or

ctitetion J)

000000000000000000000000000000000000000000000000000000000000

1. Low muscle mass
2. Low muscle strength

3. Low physical performance




European Working Group on Sarcopenia in Older Persons - 2018

e Strength comes to the forefront
o Better predictor of adverse

outcomes Table I. 2018 operational definition of sarcopenia
o Difficult to measure muscle quantity
& quality in practice Probable sarcopenia is identified by Criterion 1.

. . . Diagnosis is confirmed by additional documentation of Criterion 2.
® Qua“ty as Important as quantlty If Criteria 1, 2 and 3 are all met, sarcopenia is considered severe.

® PhySicaI performance (1) Low muscle strength
o Part of core definition vs (2) Low muscle quantity or quality
(3) Low physical performance
outcome measure

o Use to grade severity



What is sarcopenia”? Pathophysiology - Strength

Females

80
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¢ 27 kg

Grip strength (kg)
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Figure 2. Normative data for grip strength across the life course in men and women in the UK (Dodds RM, ¢# @/ PLoS One.
2014;9:¢113637). Centiles shown are 10th, 25th, 50th, 75th and 90th. Cut-off points based on T-score of < -2.5 are shown for

males and females (=27 kg and 16 kg, respectively). Color-coding represents different birth cohorts used for the study
(Figure adapted with permission from R Dodds and PLOS One).



What is sarcopenia”? Pathophysiology - Strength

e Development of strength accelerates during adolescence

Males
o Peaks between age 29-39
o Mean peak in grip strength 51kg
e Females
o Peaks between age 26-42
o Mean peak in grip strength is 31kg
e Decline after age 50

o 1.5-5% decline in strength per year
o 1-2% decline in muscle mass per year



What is sarcopenia”? Pathophysiology - Biochemistry
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What is sarcopenia”? Pathophysiology - Biochemistry




What is sarcopenia”? Sarcopenia vs Cachexia

e Cachexia e Sarcopenia
o Complex metabolic syndrome o Skeletal muscle disorder
associated with underlying illness characterized by loss of strenght
o Loss of muscle mass with or and muscle mass
without loss of fat mass o Most sarcopenic patients are not
o Associated with inflammation, cachectic
insulin resistance, and anorexia m Ex: Sarcopenic obesity

o Most cachectic individuals are
sarcopenic



What is sarcopenia”? Sarcopenia vs Frailty

e Frailty e Sarcopenia
o Multidimensional geriatric o Distinct disease process
syndrome o Contributor to physical frailty

o Physical and social dimensions



Why is it important?



If the body be feeble, the mind will not be
strong. The sovereign invigorator of the body
Is exercise...Not less than two hours a day

should be devoted to exercise.

-Thomas Jefferson to Thomas Mann Randolph, August
1786



Why is it important? Epidemiology

e UK Study
o Prevalence
m 4.6% in men
m 7.9% in women
o Average age 67
e US study
o Prevalence = 36.5%
o Average age 70.1



Why is it important? Health outcomes

e Own distinct disease process
e Interconnected to other diseases and various other forms of morbidity
and mortality
e Associated with:
o Falls and fractures
Impairment of activities of daily living
Cardiac disease
Respiratory disease
Cognitive impairment
Loss of independence
All cause mortality

O O O O O O



Cognitive Impairment

B
Study name OR and 95% CI
Odds Lower Upper Relative
ratio limit limit weight
Huang CY (2016) 1.500 0.642 3.503 B 16.55
Tolea MI (2015) 3.460 1.05911.309 | 12.77
Kim JK (2014) 6.350 1.62024.890 i 11.06
Hsu YH (2014) 3.030 1.627 5.641 ] 19.34
Alexandre Tda S (2014) 2.680 1.230 5.840 L 17.40
Abellan van Kan G (2013) 0.970 0.730 1.289 -.- 2287
2.246 1.210 4.168 i~

01 02 05 1 2 5 10

Fig. 2. Forest plot of the (A) crude and (B) adjusted associations between sarcopenia and cognitive impairment.



Independence

Table 2 Odds-ratio for being at risk for losing physical independence

N

n (%) at risk Odds-ratio (95% Cl)

Muscle mass
normal (reference) 2795
low 698
Muscle function
normal (reference) 2795
low 698

789 (28.2)
265 (38.0)

633 (22.6)
421 (60.3)

1.00
1.65 (1.27-2.31)

1.00
6.19 (5.08-7.53)

Model adjusted for sex, age, education, medical history for chronic
disease, hypertension, elevated cholesterol or glycemia, current
medication status and body mass index.



Independence continued

Figure 1 Joint association of muscle mass (MM)/muscle function (MF)
categories [normal MM and MF; normal MM low MF; low MM normal
MF; low MM and MF] with the risk for losing physical independence in
older adults (n =3493). *Results are presented as odds-ratio (95% confi-
dent intervals) Model adjusted for sex, age, education, medical history
for chronic disease, hypertension, elevated cholesterol or glycemia, cur-
rent medication status and body mass index.
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Falls

Muscle parameters and incidence of recurrent falls
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Figure 1. Adjusted hazard ratios for the association between single sarcopenia
components and 3-year incidence of recurrent falls among 489 older adults.
Note: Black squares: hazard ratios of sarcopenia components based on cut-off
scores of the European Working Group on Sarcopenia in Older People; white
squares: hazard ratios of sarcopenia components based on cut-off scores of
the Foundation of the National Institutes of Health sarcopenia project.




Mortality

Incidence Adjusted model Country-income
interaction
p value*
All-cause mortality 3379 (24%) 116 (113-1-20); p<0-0001 07607
Cardiovascular mortality 1184 (0:.9%) 117 (111-124); p<0-0001 0-9731
Non-cardiovascular mortality 2195 (1-6%) 117 (112-1-21); p<0-0001 0-7674
Myocardial infarction 1539 (1-1%) 1-07 (1-02-1-11); p=0-0024 0-9345
Stroke 1212 (0.9%) 109 (1-05-1-15); p<0-0001 09255
9392 1%/ TU3({0-996-1-06); p=U»US_so 7710
Cancer 2042 (1:5%)  0-950(0-919-0-982); p=0-0024t 00264
Pneumonia 1047 (0-7%) 0-991 (0-947-1-04); p=0-715 07465
Hospital admission for 505 (0-4%) 1.04 (0-974-1-12); p=0-2278 0-3407
pneumoniaor COPD
Hospital admission with 1111 (0-8%) 103 (0-981-1-08); p=0-241% 0-0146
respiratory illness
Injury from fall 2894(20%)  0-968 (0-939-0-998); p=0-0348 01873
Fracture 1981 (1-4%)  0-966 (0-931-1-00); p=0-0689 03094

Numbers are HR (95% Cl) or number (%). COPD=chronic obstructive pulmonary disease. HR=hazard ratio. HR are
adjusted for age; sex; education level; employment status; physical activity level; tobacco and alcohol use; daily
dietary energy intake; proportion of caloric intake from protein; self-reported hypertension, diabetes, heart failure,
coronary artery disease, and chronic obstructive pulmonary disease; and self-reported prior stroke or cancer;
body-mass index and waist-to-hip ratio. *p values refer to the interaction between grip strength by tertile and
country income. Other p values refer to main effects estimates. tFor cancer, subdistribution HRs stratified by country
income were 0-916 (0-880-0-953; p<0-0001) for high-income countries, 1-01 (0-950-1-08; p=0-7) for middle-income
countries, and 1-12 (0-934-1-34; p=0-2) for low-income countries. $For hospital admission for any respiratory illness,
subdistribution HRs stratified by country income were 1-00 (0-946-1-06; p=0-9) for high-income countries,

1-08 (0-968-1-20; p=0-2) for middle-income countries, and 1-16 (1-00-1-34; p=0-045) for low-income countries.

Table 2: Incidence and HR for all-cause mortality and subdistribution HR for outcomes per 5 kg reduction
in grip strength




Mortality continued
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Figure 3: Case-fatality rates for incident cases of myocardial infarction, stroke, cancer, hospital admission for
pneumonia or COPD, pneumonia, injury from a fall, and fracture, stratified by grip strength tertile
COPD=chronic obstructive pulmonary disease. Ml=myocardial infarction. Resp hosp=hospital admission for

pneumonia or COPD.




Why is it important? Healthcare costs

e Sarcopenia associated with:
o Increased risk of hospitalization
o Increased cost of hospitalization
o Increased total cost of healthcare
o Decreased quality of life



Why is it important? Healthcare costs

Table 2
Spearman correlations (r) between muscle, health and economic outcomes (n = 227)

ADL function Quality of life Health care costs
r P Value r P Value r P Value

SMI, kg/m?

Men -0.07 43 0.05 57 -0.08 39

Women -0.03 78 -0.06 S7 -0.01 93
Grip strength, kg

Men 041 <01 0.37 <01 -0.39 <01

Women -0.54 <01 0.35 <01 -0.42 <01
Gait speed, m/s -0.64 <01 0.48 <01 -0.49 <01
Chair stand, seconds 0.51 <01 -0.35 <01 0.30 <01
SPPB score, 0-12 -0.66 <01 0.47 <01 047 <01

ADL, activities of daily living (based on GARS score); SMI, skeletal muscle index; SPPB, short physical performance battery.




Why is it important? Healthcare costs

Table 3 Logistic regression models for the association of

sarcopenia and muscle strength with hospital costs

OR  95% CI p*

Model 1

Sarcopenia (yes vs no) 5.70 1.57-20.71 0.008

Age (years) 1.03 0.99-1.08 0.157

Gender (male vs female) 0.47 0.26-0.86 0.015
Model 2

Muscle strength (low vs high) 2.40 1.12-5.15 0.025

Age (years) 0.99 0.95-1.04 0.782

*P < 0.05 was considered statistically significant.




Diagnosis



Diagnosis: Overview

SARC-F
NEGATIVE o
or clinical No sarcopenia;

suspicion rescreen later

POSITIVE
OR PRESENT

Muscle strength NIV
Grip strength,
Chair stand test

No sarcopenia;
rescreen later

In clinical practice,
Sarcopenia this is enough to
probable* trigger assessment of
causes and start
intervention

Muscle quantity [Ny
or quality
DXA; BIA, CT, MRI

Sarcopenia
confirmed

Physical
Performance
Gait speed, SPPB,

Sarcopenia
severe

TUG, 400m walk



Diagnosis: Questionnaires

e SARC-F
o 5-item self-reported questionnaire; easily used in practice
o Valid, consistent at identifying patients at risk for sarcopenia-
related adverse outcomes
e SarQoL
o Predicts sarcopenia complications that impact quality of life
o Assesses patient’s perception of disease
o Not as well validated
o May serve as proxy to measure treatment efficacy



Diagnosis: SARC-F

Component

Question

Scoring

Score

Strength

How much difficulty do you have
in lifting and carrying 10
pounds?

None =0
Some =1
A lot or unable = 2

Assistance in
walking

How much difficulty do you have
walking across a room?

None =0
Some =1
A lot, use aids, or unable = 2

Rise from a chair

How much difficulty do you have
transferring from a chair or bed?

None =0
Some =1
A lot or unable without help = 2

Climb stairs

How much difficulty do you have
climbing a flight of 10 stairs?

None =0
Some =1
A lot or unable = 2

Falls

How many times have you fallen
in the past year?

None =0
Some =1
A lot or unable= 2

TOTAL SCORE




Diagnosis: SARC-F

Table 4 Construct validity: longitudinal comparisons for health outcomes among participants with high (>4) vs. low (<4) SARC-F scores*

African American Health SARC-F scores>4
Odds ratio (95% Cl) P-value*
Hospitalized overnight in the past year 2.43 (1.46-4.05) <0.001
Gait speed < 0.8 m/s 2.46 (1.13-5.34) 0.023
Mortality 1.87 (1.17-2.98) 0.009
Unstandardized coefficients P-value*
B (SE)
Instrumental Activities of Daily Living (IADLs; 0-8) 0.78 (0.27) 0.004
Chair stands (s) 3.14 (1.1) 0.004
Grip strength (kg) -1.07 (1.0) 0.288
Short physical performance battery (0-12) —0.29 (0.08) <0.001
Baltimore Longitudinal Study of Aging SARC-F scores >4
Unstandardized coefficients P-value*
B (SE)
IADLs (0-7) 1.24 (0.22) <0.001
Grip strength, right hand (kg) -2.44 (1.19) 0.041
Grip strength, left hand (kg) —2.96 (1.26) 0.019
Odds ratio (95% Cl) P-value*
Mortality 3.00 (1.57-5.73) <0.001

Cl, confidence interval; SE, standard error.

*Linear regression for continuous outcomes and logistic regression for dichotomous outcomes. Mortality analyses adjusted for age and

gender. All other analyses adjusted for age, gender, and baseline value of the outcome variable being examined.



Diagnosis: Strength Testing

e Grip strength
o Simple and inexpensive
o Requires calibrated dynamometer under defined test conditions
with appropriate reference population
e Isometric torque methods
o Measures lower extremity strength in patients with hand arthritis
or deficits from stroke
e Chair sit to stand
o Proxy for leg strength
o Easy to perform in clinical setting



Diagnosis: Grip Strength
REVIEW

A review of the measurement of grip strength
in clinical and epidemiological studies: towards
a standardised approach

HeLen C. RoBERTS 2, HAYLEY |. DENISON?, HELEN |. MARTIN?, HARNISH P. PATEL'?, HOLLY SYDDALL?,
Cyrus CooPerR?, AVAN AIHIE SAYER '



Diagnosis: Grip Strength

Figure 1. Southampton protocol for adult grip strength

measirement.



Diagnosis: Grip Strength

Females

80

s~ 27 kg

Grip strength (kg)
40

20

0 20 40 60 80 100
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Figure 2. Normative data for grip strength across the life course in men and women in the UK (Dodds RM, ¢ a/. PLoS One.
2014;9:¢113637). Centiles shown are 10th, 25th, 50th, 75th and 90th. Cut-off points based on T-score of = -2.5 are shown for

males and females (527 kg and 16kg, respectively). Color-coding represents different birth cohorts used for the study
(Figure adapted with permission from R Dodds and PLOS One).



Diagnosis: Sit to Stand

The sit-to-stand muscle power test: An easy, inexpensive and portable
procedure to assess muscle power in older people

Julian Alcazar™”, Jose Losa-Reynaa’b’C, Carlos Rodriguez-Lopeza’b, Ana Alfaro-Acha®™,
Leocadio Rodriguez-Maifias™“, Ignacio Ara™", Francisco J. Garcia-Garcia™“", Luis M. Alegre™”""

2 GENUD Toledo Research Group, Universidad de Castilla-La Mancha, Toledo, Spain

Y CIBER of Frailty and Healthy Aging (CIBERFES), Madrid, Spain

© Department of Geriatrics, Hospital Virgen del Valle, Complejo Hospitalario de Toledo, Toledo, Spain
9 Department of Geriatrics, Hospital Universitario de Getafe, Madrid, Spain



Diagnosis: Muscle Mass

e Current area of study
e Difficult to incorporate into practice currently
e Dual-energy X-ray Absoptiometry (DXA)
o Reproducible measure of appendicular skeletal mass
o Not portable and influenced by hydration
e Bioelectrical impedance analysis
o Estimates muscle mass based on whole-body conductivity
o Math used needs validation
e Calf circumference
o Used by WHO
o Shown to predict survival and physical performance in older adults



Diagnosis: Muscle Mass

Table 2
Unadjusted means (standard errors) of frailty index, physical performance and
physical function measures (dependent variables) according to calf circumference.

Unadjusted mean (standard error) calf
circumference

<31 cm >31cm P
(n=108) n = 158)
Frailty measure
Frailty index score 246 (0.14) 1.48 (0.09) <0.001
Physical performance measur¢s
Short Physical Performance 5.23 (0.40) 7.88 (0.26) <0.001
Battery
4-m walking speed (m/s) 0.39 (0.03) 0.56 (0.02) <0.001
Muscle strength measure
Hand grip strength (kg) 2444 (142) 35.17 (1.14) <0.001
Functional status measures
ADL scale score 242 (0.27) 0.86 (0.15) <0.001
IADL scale score 3.90 (0.26) 237 (0.18) <0.001

Frailty index score ranges from O (low grade) to 5 (high grade).

The Short Physical Performance Battery score (composed by usual gait speed, bal-
ance, and chair stand tests) ranges from O (worse performance) to 12 (best per-
formance). ADL: Activities of Daily Living (range 0—7, a higher number indicates
higher impairment). IADL: Instrumental Activities of Daily Living (range 0-7, a
higher number indicates higher impairment).



Diagnosis: Physical Performance

e Gait speed
o Recommended by EWGSOP2 due to feasibility and ability to
predict sarcopenia related outcomes
e Short Physical Performance Battery
o Composite that includes gait speed, balance test, chair stand
o Used mainly in research - takes at least 10 min to administer
e Timed Up and Go (TUG)
e 400m walk test



Diagnosis: Gait Speed

Figure 2
Cut-points of gait speed at usual pace and risk of adverse
outcomes found in literature

Extremcly fit [24)

Healthy older population
Lower risk of health events and better survival
[19, 20, 52]

Cognitive decline within 5 years [30] I

Dcath and hospitalisation within 1 ycar [24] |
=~ 1.Oms

Mobility and ADL disability at 2 years
Mortality at 2 years and 3.8 years [36]

<08 ms’'

Death. hospitalisation, institutionalisation, and
falls [43]

inetiucionaliestion. and
<0.6ms institutionalisation, and mortality [24, 36]

= 1 Functional dependence and severe walking
S disability [33, 51]

Extremely frail [24]

Institutionalisation, identifics highly dependent
older people [50]




Diagnosis: Summary

Table 3. EWGSOP2 sarcopenia cut-off points

Test Cut-off points for men Cut-off points for women

EWGSOP2 sarcopenia cut-off points for low strength by chair stand and grip strength
Grip strength <27kg <16 kg
Chair stand >15 s for five rises

EWGSOP2 sarcopenia cut-off points for low muscle quantity

ASM <20 kg <15kg

ASM/ height” <7.0kg/m’ <5.5kg/m’
EWGSOP2 sarcopenia cut-off points for low performance

Gait speed <0.8m/s

SPPB <8 point score

TUG 220s

400 m walk test Non-completion or 26 min for completion

References

Dodds (2014) [26]
Cesari (2009) [67]

Studenski (2014) [3]
Gould (2014) [125]

Cruz-Jentoft (2010) [1]
Studenski (2011) [84]
Pavasini (2016) [90]
Guralnik (1995) [126]
Bischoff (2003) [127]
Newman (2006) [128]




Prevention and Treatment



Prevention and Treatment: Diet
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Fig. 1. Protein status: factors leading to lower protein intake in older persons.



Prevention and Treatment: Diet
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Fig. 2. Protein status: factors leading to higher protein needs in older persons.



Prevention and Treatment: Diet

Table 1
Practical guidance for optimal dietary protein intake and exercise for older adults
above 65 years.

Recommendations

For healthy older adults, we recommend a diet that includes at least 1.0-1.2 g
protein/kg body weight/day.

For certain older adults who have acute or chronic illnesses, 1.2—1.5 g protein/kg
body weight/day may be indicated, with even higher intake for individuals
with severe illness or injury.

We recommend daily physical activity for all older adults, as long as activity is
possible. We also suggest resistance training, when possible, as part of an
overall fitness regimen.




Prevention and Treatment: Diet

Biomarker-Calibrated Protein Intake and Physical Function
in the Women’s Health Initiative

Jeannette M. Beasley, PhD,* Betsy C. Wertheim, MS," Andrea Z. LaCroix, PhD,* Ross L. Prentice,
PhD,* Marian L. Neuhouser, PhD,* Lesley F. Tinker, PhD,* Stephen Kritchevsky, PhD,*
James M. Shikany, DrPH,! Charles Eaton, MD,* Zhao Chen, PhD, ** and Cynthia A. Thomson, PhD"* *



Prevention and Treatment: Diet
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Figure 2. Physical performance measures over time, according to quintile of protein intake, calculated using generalized estimat
ing equations. Models were adjusted for age, income, education, race and ethnicity, body mass index, smoking status, alcoho
consumption, physical activity, hormone therapy use, whether the participant lived alone, having a healthcare provider, numbe
of falls, disability, depression, self-reported history of medical conditions (emphysema, diabetes mellitus, hypertension, arthritis
and cancer), calibrated total energy intake, and clinical trial arm.



Treatment and Prevention: Exercise

= Choosi

= Choosing

[ ] - )

= WIserw Our Mission Clinician Lists For Patients

An imtiative of the ABIM Foundation

Getting Started Lists of Recommendations Search Recommendations APTA - Under-do

American Physical Therapy Association

View all recommendations from this society

Released September 15,2014

Don’t prescribe under-dosed strength training programs for older adults.
Instead, match the frequency, intensity and duration of exercise to the
individual’s abilities and goals.

Improved strength in older adults is associated with improved health, quality of life
and functional capacity, and with a reduced risk of falls. Older adults are often
prescribed low dose exercise and physical activity that are physiologically inadequate
to increase gains in muscle strength. Failure to establish accurate baseline levels of
strength limits the adequacy of the strength training dosage and progression, and thus
limits the benefits of the training. A carefully developed and individualized strength
training program may have significant health benefits for older adults.
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Exercise: Frequency Matters

Table 2. Association of physical activity with the sarcopenia incidence propottion over a 5-year petiod

Sarcopenia incidence (%) Unadjusted model OR (95% CI) Model 1 OR (95% CI) Model 2 OR (95% CI)

Amount of MVPA at baseline

Never (n = 799) 14.8 Ref Ref Ref
Rarely-occasionally (n = 527) 10.4 0.67 (0.48-0.95) 0.78 (0.54-1.12) 0.79 (0.54-1.14)
Moderate-high (» = 814) 9.0 0.58 (0.42-0.79) 0.68 (0.49-0.94) 0.64 (0.45-0.91)

Ref, reference group. Model 1 is adjusted for age, sex, education and marital status. Model 2 further included BMI, smoking status, total number of comorbidities,
depressive symptoms, weight loss and cognitive function.



Exercise: Intensity Matters

HIPRST MIPRST Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 85% Cl IV, Random, 95% ClI
Cassilhas 2007 1315 1872 20 11053 1707 19 142% 1.15[0.46, 1.83] _—
Fatouros 2005 917 82 20 768 94 18 13.0% 1.66[0.91, 2.41] -
Fatouros, Tournis 2005 1022 146 14 859 129 12 11.6% 1.14[0.30, 1.98] =
Harris 2004 24404 7167 13 22272 8347 17 134% 0.26 [-0.46, 0.99] -1
Kalapotharakos 2004 4312 1149 11 3154 1003 12 11.0% 1.04[0.16, 1.92] S—
Tsutsumi 1998 3068 827 12 2873 8 12 121% 0.23[-0.57, 1.03] I L
Vincent..Magyari 2002 3471 167 22 3056 114 24 162% 0.29[-0.29, 0.87] T
Willoughby 1998 188 032 7 183 043 7 85% 0.62[-0.46, 1.70] -1
Total (95% Cl) 119 121 100.0% 0.79 [0.40, 1.17] -

Heterogeneity: Tau? = 0.15; Chi® = 14.00, df = 7 (P = 0.05); I* = 50%
Test for overall effect: Z = 3.99 (P < 0.0001)

Fig 3

2 4 0 1 2

Favors MIPRST Favors HIPRST

HIPRST versus MIPRST for lower-limb strength. Abbreviations: IV, inverse variance; Std., standard.
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Motivational interviewing to
increase physical activity in people
with chronic health conditions: a
systematic review and meta-analysis
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Role of the Primary Care Physician

Std. Mean Difference

IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

Motivational interviewing Control

Study or Subgroup Mean SD Total Mean SD Total Weight
Ang etal. 2013 113.04 934 107 9098 934 109 24.0%
Befort 2008 2705 206.52 21 261 20652 23 4.9%
Bombardier 2013 2285 99 44 2244 92 48 10.0%
Carels 2007 218 96 19 150 133 16 37%
Greaves 2008 4.07 6.227 49 243 27012 36 92%
Hardcastie 2008 2,284 2918.24 203 2198 291824 131 357%
Quirk 2012 330 916.7 8 396 14667 11 21%
Reid 2011 328.8 2264 56 2615 2697 40 104%
Total (95% Cl) 507 414 100.0%
Heterogeneity. Tau®= 0.00; Chi*=5.69,df=7 (P= 0.58), F= 0%

Test for overall effect Z= 2.84 (P = 0.004)
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Figure 2. Forest plot of comparison physical activity all conditions.




Social Determinants
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Social Determinants

Table 1 Total and domain-specific MVPA outcomes by income tertile among men, Health Survey for England 2008, 2012 and 2016

Income
All Lowest Middle Highest Middle versus Highest versus
lowest lowest
Difference (95% Cl) P-value® Difference (95% Cl) P-value®
N 11,199 3197 3729 4273
Total MVPA:
Any: % (95% Cl) 85 (84, 85) |75 (73,77) 86 (85,87) 90(89,91) |11 (9,13) <0001 15(13,17) <0.001
Sufficient: % (95% CI)° 66 (65, 67) 54 (52,56) 68 (66,69) 74 (72,75) 13 (11,16) <0001 19(17,22 <0.001
MVPA hours/week:mean (SE) 97 (012 81(023) 103(0.21) 104(0.18) |2.2 (16,28 <0001 22(1.7,28) <0.001

MVPA-active hours/weekmean (SE)® 115 (0.13) 104 (027) 11.7(0.23) 114 (0.19) 13 (06, 1.9) <0001 09(03, 1.6 0.004



Social Determinants

Table 2 Total and domain-specific MVPA by income tertile among women, Health Survey for England 2008, 2012 and 2016

All Lowest Middle Highest ~ Middle versus Highest versus
lowest lowest

Difference (95% Cl) P-value® Difference (95% Cl) P-value®

N 13,683 4605 4627 4451

Total MVPA:
Any: % (95% Cl) 81 (80, 82) |74 (73,76) 81 (80,82) 86 (85, 88)[ 7 (5, 8) <0.001 12(10,14) <0.001
Sufficient: % (95% CI)° 56 (55, 57) 49 (47,50) 56 (54,57) 63 (62,65 7 (5,9 <0001 14(12,16) <0.001
MVPA hours/week:mean (SE)° 68 (009) 58(0.15 69(0.149) 76(0.16) [1.1(0.7,1.5) <0001 18(3,22 <0.001

MVPA-active hours/weekmean (SE)* 84 (0.10) 76 (0.17) 83 (0.16) 86(0.17) 0.7(03,1.2) 0.001 1.0 (06, 1.5) <0.001



Summary

Sarcopenia is a disease characterized by adverse muscle changes that cause
o Decreased strength
o Decreased muscle quantity and/or quality
o Poor physical performance in severe cases

Sarcopenia is associated with adverse health outcomes and increased costs
EWGSOP2 provides framework for clinical diagnosis and evaluation
Treatment mainstays are exercise and dietary protein intake

Role of the primary care doctor includes recognition, motivational
interviewing, and awareness of social determinants
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