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ABSTRACT

Loss of muscle strength as a result of normal agsngported to impair functional ability in varistcommunities.
The purpose of this study was to examine the agehath loss of muscle velocity, balance, and agilit adult
healthy Iranian females. A sample of 928 healtlayiltn females aged 20-60 years participated in shigly. The
subjects were divided into four age groups, eagitegenting a decade. Tests we studied includeaitelbalance,
and agility that performed and timed by a digitad@wvatch. The finding indicated thauscle velocity, balance, and
agility remained unchanged in the 20 - and 30 —ryeald age groups. But in the age of 40, begamgradually
decline. By increasing age muscle velocity, balamaeel agility began gradually increase One- way AMOtest
showed that muscle velocity, balance, and agiliffeed (P<0.01) among decades, except betweesdbend and
third decades (P<0.28). Age, muscle velocity, bedanagility and power displayed a significant rédatship
(P<0.001). Loss of muscle velocity, balance, anditagstrength seem to begin in the fourth decadidife. The
changes in muscle velocity, balance, and agilityeha significant relationship with aging.
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INTRODUCTION

In human, muscle mass and those force-generatjmacites typically decline with age (7, 22).Thi®pess known
as sarcopenia results in a cascade of eventsethetion in muscle strength impairs physical fumttin older
adults and increases their susceptibility to fallsch can result in injury and loss of independei(87).In addition
to the decline of muscle mass and strength wit) #ge speed of contraction slows(26, 28),likelg tlu selective
atrophy of type Il fibers(3,21).During dynamic caadtion in older adults, loss of functional capacésulting from
decreased muscular strength may be compoundedsbgathtractile sloweing.For example, rapid torquedpiction
is required to maintain balance after a postursiudbance(32).The relationship between joint toraneé angular
velocity is often used to quantify dynamic strenglimilar to the force-velocity relationship in lated
muscle(10.36).The ability to perform a dynamic tasten depends on boss torque production and teedspf
contraction , the product of is power.Therfore rf@enance during dynamic muscle contractions caexsmined
by measuring torque and power production acrossnger of velocities.Balance,or the ability to cohostural
sway, worsens with age, and this age- related mi=diias been associated with increased fall risk{he)
relationship between aging and decreasing confrbalance has become a topic of much discoursevastigator
attempted to identify means of reducing the rifatls and fall-related injures in older adultseé@eased muscular
strength has repeatedly been associated risklofgdB, 21, and 32).
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MATERIALSAND METHODS

A subjects of 928 Iranian females aged 20-60 yeaitmteered to participate in this study .Beforeoiment in the
study, each subject completed a screening questienvhich inquired about health ststus,medicapiast medical
history, and habitual physical activity level. Allibjects were healthy, and ranged from sedentanycr@ationally
active. Subject with any history of coronary arteligease, hypertension, or peripheral vascularadsevere
excluded. They were aware of the purpose of ths.t&@he characteristics of subjects grouped bydkeae shown
in table 1.

Tablel

Decade Age(yr) Weight(kg) Height(cm)
20-30(n=229) 26+7 6271100 161t5
30-40 (n=317) 34*2 686+ 107 162%2
40-50 (n=222) 453 69.4%f11.0 159%38
50-60 (n=160) 56X 6 7201t 96 158%3

Functional Ability Testing

Functional ability tests, which included velocisst, timed up- and- go(agility), and balance, wergormed and
timed in second (sec), using a digital stopwatdiese are quick and practical tests of basic mghiHiat form part
of a functional ability in different age groups.

Velocity Test

Each subject stood in post of a small line consistif 20 meter and they were instructed on the canttGo” to
walk up and down staircase at a comfortable paeey Were not allowed to stop or use the handrabuaport. The
task was timed.

Timed Up-and-Go Test (Agility)

The subjects were seated in a chair arm restsretdicted on the command “Go” to rise from the chathout
using the arms for support, run seven meters adolgyel corridor, turn, return to the chair, andddwn at their
own comfortable speed. The task was timed.

Balance Test
The subjects were asked to stand on their preféegedith open eyes. The task was timed from thenerd the leg
was lifted off the floor until balance was lostthe foot was placed on the floor again.

Data Analyses

One- way ANOVA was used to determine the differeag®ng the age groups. Bonferroni post-hoc testusad
to determine which group was different from theewstroups, with alpha level set at 0.05. Multipbgnession
analysis was also used to determine the naturelagibe of the relationship between muscle velobdiance, and
agility and age. The SPSS software statistical iamogwvas used to analyze the data.

RESULTS

A summary of the velocity, balance, and agility sw@@ments for each age group is presented in Tabléhe
velocity in the second decade was 6H083s and 6.3 .06s in third decade, respectively. A gradual decih the
velocity continued to the force decade. One-wayyaigof variance test showed no significant défece between
the agility in the second and third decade (P<0.ltByontrast, a significant difference was foundriuscle strength
among the age groups (P<0.001).

Table 2. Mean * SD of muscle strength and functional ability tests of different age groups

Decade agility velocity  balance)
20-30 (n=229) 10.03*+.06 6.03+.03 139+ 91
30-40 (n=317) 11.04*+ .03 6.30%+.06 136+ 65
40-50 (n=222) 13.23+.04 7.91+ .05 109% 37
50-60 (n=160) 1576+ .06 8.76+.09 65+ 47
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DISCUSSION AND CONCLUSION

In this study, muscle velocity, balance, and agil@mained fairly stable throughout the secondthird decade of
life. A gradual significant loss started at thertbudecade in these groups of subjects. It is leatr¢o somehow the
reduction in muscle strength and functional abititying the fourth decade was due to age-relatadgds or from

a sedentary lifestyle, or a combination of bothwdwaer, the significant correlation was found betwege and,

muscle velocity, balance, and agility among theextb in their fourth decade. Researchers may beugaged by
this study to review the relationship between thescte morphology and biochemistry, sensory inpdttae impact

of lifestyle on muscle strength and physical perfance of people in their forties. Whatever the eausf declining

muscle strength and functional ability, the foudécade is considered a turning point for musclensgth and

physical performance.

The gradual declines in muscle strength and funatiability as a result of aging have also beewntegl in various
communities (2, 5, 9, 18). This decline is relatechormal aging processes, (9, 11, 19) lifestyte] aocational,
behavioral, cultural and physical activities (1, B)owever, the degree and pattern of decline diffem one
community to another. These studies cannot be cadpaith our study because of differences in eqeiptand
procedures used in measuring muscle strength anfihotional ability. Also, specific comparisonseadifficult
because of the inconsistent grouping of the subjectarious studies.(11)

The results of this study, demonstrate a relatignbktween age, lower extremity muscle strength fandtional
ability. It has also been observed that increasgaihspeed is associated with a higher level o$ataiactivity (4,
8,11, 18). Thus, muscle strength generation isntisgéo ambulation.

The speed of the tested functional activity is imi@ot because of its implications for community aalion (21,
22) and because of its relationship with indepenhtieimg (23), risk for falls (24), and muscle stgth (12, 13).

In this study the loss of strength in the isomegi@adriceps began during the fourth decade ofllifanother study,
isometric quadriceps \strength began to declirtbérfifth decade (12). The awareness of losing heustcength and
endurance was also reported to occur at about @@5p These variations may be due to differenhiatometric
characteristics and habitual level of functionativdty of the participants in the various studiek2( 13, 25).
Differences in equipments and procedures used tsuane muscle strength may also contribute to thiati@ns.

Body weight and height have been shown to corretdtte quadriceps strength (12, 26). Habitual levephysical

activity and the degree of physical effort haverbesported to affect muscle strength (1, 2).

This study confines the extreme importance strefmttactivities of daily living (8, 9, 18). A regail quadriceps
muscle strengthening program may be helpful in taéiing functional activity involving the lower eximity (16).
Muscle strength has an integral role in the stmgcand function of joints and bone mass. The detweghich
muscle strength loss in the fourth decade of liii¢ affect the structure and function of joints abpdne mass in the
elderly is a question that needs to be answered(26)

Health care expenditures increase when subjects bedose their functional ability (14). This caulmply that
people aged 40 and older may spend more money althheare than the younger population. Consequetdly
lower health care expenditure for people aged 4Dver, it is necessary to find a proper solutiorreduce the
reported loss in functional ability. Regular phydiexercise, such as balancing, strength trainiogy;impact
aerobic exercises, body flexibility exercise anddhipnal exercise, and health promotion in the \pta&e, have
been documented to improve functional ability aef-seported health status in various communit@g)( These
exercises and health promotion in the workplacddcalso be used in Iranian to reduce declining fiomal ability.
The reduction in muscle velocity, balance, andigdiletween the fourth and the sex decades otbidd indicate
an increased risk of falling. Falls are the mogpamant reason for elderly people being admittethéohospital and
apprehension about falling is a source of distirs85% to 50% of community — dwelling elderly peedR4).
Quadriceps weakness has been associated with meased incidence of falls in elderly subjects. Ateivention
program of muscle strength and balance exercisbdas suggested to prevent falls (14).

In summary,muscle strength is able to determinddfel of physical activities that can be perfornteding the
aging process. Subjects in their fourth decadefefand above are at increased risk for a variétyhysical and
functional limitations. The figures produced inglstudy can provide therapists with a guide to rabrisometric
guadriceps strength level and functional abilityadfealthy and active population.
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