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Abstract

Aim: Studies about the relationships between muscle mass, muscle strength and physical
performance in Egyptian elderly are scarce.The current study aimed to investigate the
relationships between muscle mass, muscle strength and physical performance in a sample of
older Egyptians. Methods: The study was a case-control study conducted on 76 elderly subjects,
aged from 60 -75 years old,males and females,recruited from geriatric outpatient clinic, Ain
Shams University hospital. Subjects were divided according to gait speed ( measured by four
meters walking test)as indicator of physical performance into two groups,cases:38 subjects
withlow gait speed (<0.8 m/s),and controls: 38 subjects with normal gait speed (>0.8
m/s).Appendicular skeletal mass (ASM) was measured by dual-energy X-ray absorptiometry and
skeletal muscle index (SMI) was calculated ,whereas, grip strength was measured by
dynamometer(Jamar Hydraulic hand dynamometer)for all participants Results: Muscle mass was
not significantly different between the two groups whereas, Muscle strength was significantly
lower in subjects with impaired physical performance measured by gait
speed(89%,p=<0.01).There was a significant inverse correlations between muscle strength, height
and the gait speed in seconds (p=<0.01,p=<0.05) respectively. Low muscle strength and advanced
age were significant independent predictors of low gait speed among studied population.
Conclusion: Muscle strength has greater effect on physical performance than muscle mass among
elderly subjects. Programs that target muscle strength can have great impact on the physical
function and quality of life of the elderly.
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colleagues found that muscle mass decline
explained only 5% of the decline in strength
and the rate of strength decline was about

Introduction

One of the main characteristics of aging
process is loss of muscle mass, muscle
strength and subsequent functional decline.
The relationships between the three
parameters in elderly were a major research
guestion in the last decades all over the
world. The European Working Group on
Sarcopenia in Older People (EWGSOP)
recommends muscle mass, muscle strength
and physical performance as primary
outcome variables for intervention trials of
sarcopenia®.  Several studies  strongly
suggested that the loss of muscle strength
with aging was largely independent of the
loss of muscle mass @Kim and his

three times greater than the rate of lean mass
loss ®Low muscle strength is predictive of
functional limitation and physical disability
in older people®.With increasing age, there
was a 10-18% successive decline in
performance throughout the entire age
span®.

Grip strength is a good simple measure of
muscle strength. Isometric hand grip strength
is strongly related with lower extremity
muscle power and low handgrip strength is a
clinical marker of poor mobility and a better
predictor of clinical outcomes than low
muscle mass ©, in practice, there was also a
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linear relationship between baseline handgrip
strength and incident disability for activities
of daily living (ADL)

Several studies strongly suggested that the
loss of muscle strength with aging was
largely independent of the loss of muscle
mass and muscle weakness carried a greater
relative risk for the development of disability
than low muscle mass. The number and
magnitude of associations for low physical
performance or disability were found to be
greater for low muscle strength than low
muscle mass @

Scarce data are available regarding
Egyptian elderly,Hence the aim of the current
study is to assess the relationship between
muscle strength, muscle mass and physical
performance among community dwelling
elderly subjects.

Subjects and Methods

Design: A case control study was conducted
on 76 elderly participants (34 males and 42
females) aged 60-75 years,independent in
activities of daily living (ADL)&
instrumental activities of daily living(IADL) ,
randomly selected fromgeriatric outpatient
clinic,Ain Shams University
Hospital.Subjectswith cognitive impairment
as measured by mini-mental status
examination, liver cell failure, respiratory
failure, heart failure and renal failure,
hemoglobin less than 10 g\dl,peripheral
neuropathy, past or current history of
malignancy,severe knee osteoarthritis, any
history of inflammatory joint diseases,
neurological disorder or injury to upper
extremityand lower extremities that may
affect the tests performance were excluded
from the study.

Methods: After taking informed consent,
each participant subjected to full history
taking (demographic data, medical history,
review of medications),clinical examination.
Assessment of physical performance by four-
meters walking test,a cut-off point of <0.8
m/s identifies subjects with poor physical

performance®.Measurement of hand grip
strength of dominant hand using a
dynamometer  (Jamar  Hydraulic  hand
dynamometer; 5030J1Sammons Preston -
USA). low muscle strength was classified as
hand grip strength less than 30 kg and 20 kg
in men and women, respectively®
®)-Estimation of appendicular Muscle mass
was estimated by a dual energy X-ray
absorptiometry (DXA) (total —body) (GE
Lunar Radiation Corporation, 726 Heartland
Trail, Madison, WI 53717-1915).The lean
mass of the four limbs was summed from a
DXA scan as appendicular skeletal muscle
mass (ASM) divided by height squared and
defined a skeletal muscle mass index: (SMI)
as ASM/height2 (kg/m2)|Cut off point of
normal muscle mass measured by a DXA
scan is (SMI) 7.26 kg/m2, 5.5 kg/m2 in men
and women, respectively® .

Ethical considerations: Informed consent
was taken from every elder participating in
this study. The study methodology was
reviewed and approved by the ethical
committee, Faculty of Medicine, Ain Shams
University

Statistical analysis: Data was processed and
analyzed using SPSS (Statistical Package for
Social Science) software version 20.0.The
data was presented using frequency & its
related percentage. Comparison between
groups was done using chi-square test; Fisher
Exact test was used when the expected count
in more than or equal 25% of the cells was
less than 5.The risk factors for poor physical
performance were analyzed by both
univariate  and Logestic  regression
methods.Independent sample t-test was used
to compare between means of two
independent groups. A P value of 0.05 was
chosen as a level of significance. P>0.05 is
insignificant, P<0.05 is significant and
p<0.01 is highly significant.

Results

The current study revealed that more than
half of studiedpopulation (53.9%) had low
muscle strength while only 18.4% had low
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muscle mass , and sarcopenia were diagnosed
in 11.8% of total population . After
subdivision of subjects according to gait
speed as indicator of physical performance.
Cases with poor physical performance were
significantly shorter, thinner and had more
comorbidities than control group (table 1).
Cases had significantly lower muscle
strength ( 89.5% vs 18.4% ) and sarcopenia
(21.1% vs 2.6%) than controls(p=<0.01)
(p=<0.05) respectively. While low muscle
mass represents (21.1%) in cases and
(15.8%) in controls with no significant
difference between two groups. (table2).

Factors inversely correlated with gait speed
in seconds were muscle strength and height
(p<0.00, p<0.05 respectively) while muscle
mass, weight,BMI and age had non-
significant  correlations  (table3).Muscle
strength (p=<0.01) and age (p=<0.05) were
significant independent predictors of gait
speed using logistic regression model.
(tabled).

Discussion

A relationship between muscle strength and
physical performance may be of importance
in identifying individuals who would benefit
from early intervention to prevent loss of
muscle strength with age®®the current study
showed that low muscle strength is more
prevalent than low muscle mass in either
total population or subgroups , several
studies support the same findings thatthe loss
of muscle strength with age is much more
rapid than the parallel loss of muscle mass
denoting that muscle strength decreased with
aging before muscle mass? 213

While, the current study failed to find
significant difference in prevalence of low
muscle mass between two groups ,sarcopenia
is significantly more prevalent in caseswhich
demonstrate the key role of low muscle
strength in sarcopenia and support the use the
term “dynapenia” instead of sarcopenia to
describe the age related loss of muscle
strength  regardless muscle mass as
recommended by The European Working

Group on Sarcopenia in Older People
(EWGSOP) @

In agreement with several studies the current
study showed that cases are shorter, thinner

and have more comorbidities than control
group(14)(15)(4)(16)_

Studies concerning the relation between
muscle strength and physical performance
showed variable results with a general
agreement that muscle strength is an
independent predictor of physical
performance regardless the tools used for
measurement. While the role of muscle mass
showed diverse results and much debate exist
about its association with  physical
performance.

Several studies agreed with the current study
that muscle strength, not muscle mass, was a
significant independent predictor of gait
speed in older people and muscle strength is
associated with poor physical performance as
demonstrated by the significant inverse

correlation between muscle strength and gait
speed in seconds (7 (18) (19) (20) 2 (22) (23) (24) ()

(25) (26) (10).

Samuel and colleagues measured muscle
strength at the knee and hip joints using a
torque dynamometer, Functional assessment
was done by three-dimensional
biomechanical analysis of gait, chair rise and
sit-down, stair ascent and descent and body
mass  was assessed by anthropometric
measures. Theyfound that loss of muscle
strength was independently associated with
poorer functional ability".

Hicks et al (2011) found, in a longitudinal
analysis of 934 adults aged >65 years
followed after 3 and 6 years that low muscle
strength was particularly powerful risk factor
of functional limitation in elderly subjects.
Muscle strength was measured by knee
extension strength,grip strength, muscle mass
by DXA and Mobility function using gait
speed and self-reported mobility disability.

Hairi et al., (2010) confirmed the same
results, in a large study enrolled one thousand
seven hundred five community-dwelling men
aged 70 and above that muscle strength was
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the single best measure of age-related muscle
change and low muscle strength was
associated with physical disability in IADLs
and functional limitation.

Supporting our results in a cross-sectional
study of 542 older men and women aged
(65-97 years) using the baseline data from
the Korean Longitudinal Study on Health and
Aging. Short Physical Performance Battery
(SPPB) was wused to assess physical
performance and the appendicular skeletal
muscle mass (ASM) (kg) was measured
using DXA there was no association between
muscle mass and physical performance @ .

Also, Visserand colleagues found that there
was no association between total body
muscle mass or leg muscle mass and self-
reported disability for either men or women.
They measured skeletal muscle mass by dual-
energy X-ray absorptiometry (DXA)®”,

In contrast with the current study , a cross
sectional studyof Fifty-seven older males
and females aged (67- 81 years)
demonstrated that muscle mass was an
important  determinant  of  physical
performance among functionally-limited
elders. Functional performance was assessed
by Short Physical Performance Battery test
(SPPB) muscle mass was measured using
DXA, and muscle strength was estimated at
the hip joint using pneumatic double leg
press resistance machine .

Janssen et al., (2002) also found in a large
study enrolled four thousand five hundred
four adults aged 60 and above using data
from the Third National Health and Nutrition
Examination Survey (NHANES I1I) that low
skeletal muscle mass was significantly and
independently associated with functional
impairment and disability, Skeletal muscle
mass was measured using bioimpedance
analysis measurements and functional
limitations, was defined as difficulty in
performing at least three of five functional
living tasks® .

The discrepancy in results concerning the
relation between musclemass and physical
performance, signifies the role of considering

muscle quality as a determinable factor in
delineating the relation between muscle mass
and physical function.

Conclusion

Low muscle strength is associated with
impaired physical performance in elderly
subjects . Muscle strength and age is a
significant independent predictor of gait
speed among elderly. there is a significant
inverse relation between gait speed in
seconds and muscle strength and height.
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Tables and Graphs

Table 1: Comparison between the two groups as regard subjects' characteristics

Case Control

(n=38) (n=38)
Patient Characteristics A —— :Qstependent sample t-

Mean +SD Mean +SD

66.4 +5.2 66.3+5.3
Weight (kg) 724+133 | 79.7+17.1 2.08 0.04*
Height(cm) 155.4+9.1 | 160.6+8.8 2.49 0.01*
BMI 30.1+6.0 309+6.3 0.61 0.54
Number of medications | 3.1 +2.3 29+21 0.25 0.80
used
Number of co-morbidities | 3.2+ 2.0 23+14 2.06 0.04*
(*) Statistically significant p<0.05

Table 2: Comparison between the two groups as regard Muscle mass, Muscle strength and Presence
of sarcopenia

Variables Case Control
(n=38) (n=38) x2 test P-value
No.(%) No.(%)
Low Muscle Mass 8(21.1) 6(15.8) 0.350 0.55
Low Muscle Strength 34(89.5) 7(18.4) 38.609 0.00**
Sarcopenia 8(21.)1 1(2.6) 6.176# 0.01
Low muscle mass < 7.26 kg/m2 men low muscle strength <30 kg men

< 55 kg/m2 women< 20kg women

(*) Statistically significant p<0.05(**) Highly statistically significant p<0.01(#) Fisher exact test
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Table 3: Correlation matrix displaying relationship between gait speed in seconds, Muscle strength,
Muscle mass, Age, Weight, Height and BMI in the studied population.

Gait Speed Sig. (2-tailed)

Muscle strength 0.00**

0.22
0.81
0.85
0.04*
0.45

**_Correlation is significant at the 0.01 level (2-tailed).*. Correlation is significant at the 0.05
level (2-tailed).

Table 4: Logistic Regression Model Revealing Variables independently associated with Gait Speed in
the studied population

Odd ratio 95% C.1)

ge 0.04* 0.83 0.69-0.98

\Weight 0.36 0.95 0.87-1.05
Height 0.66 0.88 0.52-1.505

Education 0.69 1.38 0.27-6.87

Number of Comorbidities 0.74 091 0.53-1.56
Knee arthritis 0.13 4.13 0.63- 26.78
Cervical spondylosis 0.48 2.93 0.14-61.46
Muscle strength 0.00** 47.74 7.18-31.74
Sarcopenia 0.36 3.47 0.23-52.27

(*) Statistically significant at p<0.05(**) Highly statistically significant at p<0.01
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