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ABSTRACT

The expected lncrease on the proportlon of elderly people over the next-"’?j‘i

century underscore the eed to ldentlfy modlflable risk factors responsible for

'on thls populatlon i the nsk factors are welght and

arcopema whlch may contrlbute to .the’

:iconfuswnand controversy regardl_r\g th rlsks associated with these factors in

old age. OBJECTIVE: To evaluaf'k}f:the“~reflat|onsh|p between body composition (fat-

kmass and fat-free mass‘), and» ‘eletal,.“':‘rhuscle strength in relation to functional
performance in the elderly. DEélGN: Cross-sectional study. SETTING: Geriatrics
Clinic, Instituto Nacional de Ciencias Medicas y de la Nutricion Salvador Zubiran
“(Mexico City). PARTICIPANTS: The sample included 122 ambulatory elderly
patients (65 years and older) under geriatric evaluation, randomly selected
MEASUREMENTS: Body composition: % fat-free mass (FFM) and % fat mass
(FM) were estimated by the anthropometric method proposed by Durmn &’
Womersley, applying skinfold thickness measurements (four skinfold measures:

biceps, triceps sub scapular and iliac crest). Physical performance was evaluated

, by self—report on kthe ablllty to perform activities of daily living (ADLs) assessed by

';:kfas;;”an;;lnv'dicator'of muscle strength. RESULTS: A negative association was

,observed between low fat mass and disability. The increase in percentage of fat-

skl of disability. However, there s



mass was associated with a decrease in 2.3 times the nsk of dlsablhty on_basic -

2 6 tlmes the S

actlvmes (ADLs) OR of 0.43 (IC 95% 0.20-0.93) and a decr

,o.19-0.77).'

r;sk;of ‘dlsablllty on instrumental activities (IADLs) OR of 0;30,(|C 5%

'ciation between fat-free mass with fuh' ;

!qlri;"CONCLUSIONS. This findings suggest, contrary to the

L éérCOpénia VK tHéSié 'tbhvat low fat mass and low muscle strength have a negative

nctlonlng, while lean mass evaluate by fat-free mass is less

: kjlmpact over y

sugnlflcant in old age

Key words: body cbmﬁdé; on mass fat ee mass functlonal status, activities

of daily living, /nstrumental act/wt/es skeletal muscle‘strength s



INTRODUCTION

Functional limitation, defined as a restriction in the 'bhySicaJI (or’mental) "~
performance of tasks required for independent living, is a precursor of disability

, and a sngnlflcant predlctor of morbidity and mortality 2.

H'Whavioral factors '. According to this model, factors such

~’v";“-p;ath_ologya and disease and by lessening the impact of pathology on physical

functlomng 3,
A substantial body of evidence exists to support this model. Both cross-

~sectional and longitudinal studies show that regular exercise is associated with

; mamtenance of physical performance and functional status * Conversely, low

23 Cross-sectional

: levels of phySIc 'I ] tlylty are associated with loss of function

studies also suggest a direct association between body weight or

and functional limitation in relation to body composition and

reportedthat igher levels of fat were associated with a greater likelihood of
dlsablhty, while lower levels of lean of fat-free mass wire not 2 . The failure to

" observe a relation between low lean mass and functional limitation is contrary to



the hypothesis that_sarcopenia, the age-related loss of muscle mass, decreases
physucal performance and results in physical impairment 387, It is also contrary to

the |mprovements ln physmal performance observed after resistance training *

thls study was to assess cross-sectional association™of self-‘ :

'nctlon_ wnth absolute levels of lean and fat mass mdependently :

Vi aII' body size. In addition, since lean mat mass and fat free

and fqnctlonal limitation.




SUBJECTS AND METHODS

This is an observational study . The sample im;:luded Var'trotal ‘ofr 1227.
ambulatory elderly men and women patients (65 yearé and"oyldér)"trxﬁdger 'gefiafric
evaluation, randomly selected. D
Self-reported disability and strength 7 o
Physical performance was evaluated by self-report on the’ abili‘ty"’ tof. pérforrh .
activities of daily living (ADLs) assessed by the Katz index and :abiiity on
instrumental activities of daily living was assessed by Lawton index. Other’
mobility-related-at‘)illiti‘es’ were assessed by using 2 specific tasks: walking 1km (5-6
blocks) and walking up1osteps Grip strength was used as an indicator of muscle

strength *



L MOblllty —relate disability was assessed by using 2. specn”c task that have been

. shown to predlct mortality and nursing home admission in older walklng 1km and |

| k'kvwavlk;l.n ,up'10 steps. Mobility relate disability as an outcome vanable was analyzed

e created a categorical variable for which person who reported having

rformln one o more tasks received a disability score of 1 and

ulty ‘on all tasks received a score of 0.

s. an indicator of muscle strength. Grip strength was_
rrelated with lower-extremity strength in older person wnth'
’ | 'CoefﬁClents between 0.47 and 0.51. Grip strength : was

: measured quir{g agrlp strength dynamometer, The maximum strength (in kg) out of

. two attempts of the dominant *.

Body composition

Body weight and body height were measure and body mass index was
determinated. The body fat percentage was calculated from de sum of four skin
folds ( biceps, triceps, sub scapular and iliac crest) using the sex- and age-specific
prediction equation of Durnin & Womersley (1974 ). Person were categorized by
tertile of fat-free mass, this distribution is shown in Table 2.

Potential confounders

Chronic ililness. Prevalence of a variety of chronic condition was collected to the
medical registers: hypertension, diabetes mellitus, lung disease (bronchitis,
emphysema, and asthma), cancer, heart disease cardiopaties, neurological

diseases , kidney disease and arthritis.



- Cognitive - impairment was evaluated by the mlm-mental state eXamiﬁatiOh :

3 (MMSE) Depressmn score was determined by the Gerlatrlc Depresswn Scale wnth7

-values rangmg from 0 (not depressed) to 30 (very depressed) Self—rates health at T

'examlnatlon was reported as excellent, good, far or poor.

e E)thelje potentials confounders were education.

Statistical analyses
There was not differences between male and females . Logistic regression
analysis was used to assess the association of disability with tertile of (%)FM and -

(%)FFM after adjustment for potential confounders.



RESULTS

A descnptlon of the sample lS shown |n table 1. The final samples compnse

122 subject WIth an average ‘age of 79 years

bilit on“ actlvmes of danly I|V|ng was reported by 26. 8% and on_v

. .sF,unctlonawdli

|V|t|es of dally living was reported in 40%.

xplalne by age education, smoking, fat-free mass, body mass index, chronic

icondmons or depression. Table 3.
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DISCUSSION

To our knowledge, this is  the first report to show that a’ 'reateyr percentage

of fat-mass decreases the _risk-of:functional performance’ on: elderly patlents It is

important to pornt ou S of'FM ‘reported in the

tudy was 34.7% while those reported-

literature. ,The,,ave ag

ng that the highest tertile of MG had éf

previously fi ct

rment 78 However the mtermedlate tertlle ]

"rtant statistical difference, therefore is not :

cts" with a percentage of FM over the upper
ve:i"an' increased risk to develop functional
that in our study the subjects that were on

those on the intermediate tertile reported on

e onsnder that the MG on the elderly could have a srmllar role
ssocratlon when considering BMI and mortahty as reported

131516 g, we consrder that if this

""'dunng th' ‘las ecade' on the literature
B2 ,' paramete " s analyzed from a functional point of view we can conclude that either
: f’yra very Iow or a too high percentage could predict functional impairment and that

* the intermediate group has a low risk to develop it.

In reiation to the percentage of FFM our results are similar to those reported

in the literature. That is: %FFM it is not a conclusive factor on the functionality of

10



the subject, “such _:as it was demonstrated by Visser: a d lls::a:g"ainst the

7VSVarq;’)‘pe'hjayhS}potheéisJ* and as it has been demor{éitéted'ibyv_ this and other

studies, skeletz gth is more important than ~when considering

g rdlovascular risk on a high percentage of population at risk to develop

e 'functlonal dependency '8 20-



Table 1.
Caracteristic of the sample.

Age (years) 79 (64-97)
Education < 6 anos

wight (kg) 58.6 (34.8-99.8)
Haight (m) 1.33 (1.5-1.8)
Body mass index (kg/mt2) 25.3 (15.56-44.54)
(%)FM 34.7 (5.6-48.50)
(%) FFM 65.3  (51.50-94.40)
Wais-hip Index 0.92 (0.77-1.25)
Katz Index

Lawton Index
Disability on walking up 10 steps (%) 69.7

Disability on walking 1km(%) 73.8

Grip strenght (Kg) 16 (0-37)
Depression Index (GDS) 11 (1-28)
Mini-Mental State Examination (MMSE 24 (7-30)
Self-report healt (%) 23.2

> 3 Chronic condition (%) 26.9

Albumin (g/lt) 3.6 (1.6-4.7)
Cholesterol (mg/dl) 185 (82-289)

Lynfocites (pg/d!) 1,5 (0,226-3,4)




Table 2.
Distribution of the sample by (%)FM and (%)FFM (tertiles)

FATT MASS
Tertile | (low) <321 % 34.70%
Tertile Il 322-374% 34.70%
Tertile Il 374-40% 30.50%

FATT-FREE MASS

Tertile | (low) <62.6 % 33.70%
Tertile i 62.7-67.9 % 33.70%
Tertilelll 68.0-29% 32.60%




Table 3
Adjusted Odds ratios for funtional performance according to tertile of (%)FM, (%FFM)
and grip strength.

Katz Index Lawton Index Walking up 10 steps Walking 1 km
(%) FM p <0.03 p < 0.007 p- 0.6 p- 0.7
OR 0.43 OR 0.38
(C195% 0.20-0.93) (C1 95% 0.19-0.77)
(%) FFM p-04 p <0.02 p-0.09 p-08
Grip Strenght p < 0.002 p-01 p <0.04 p-0.4
OR 0.23 OR 0.49
(C1 95% 0.09-0.5) (CI1 95% 0.24-0.97)
MMSE(") P < 0.001 p < 0.002 p-07 p-08
OR 12,16 OR 3.1
(C1 95% 3.0-48.9) (C195% 2.0-20)

(*YMMSE was included becouse of its significant association
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