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Summary

The gims of thiz study werz Lo delenming e feasioility and
acreptability of an exarcise class run by health care projess-
ionals, and whether an eight-wask period of moderata intensity
grerse could improve the strength, flexibility, balance and
salactad functional abilities of woman aged 74 years and over,
Twenty wamean ware matthed for aga and randemly assigned
Lo gilther a contral of a training group. At the end of the first eight-
weeek paricyd the control groug undertock eining,

Mra- and post-training measurgments weare oblaimed rom nine
warmean [madian aga B1 yvearsy and pre- and post-control gnd
post-training esults obtainad for ning womsn [meadlan ana 61
yadrs), Shenglh, anthopomeatry, flaxitility, balance and functional
ahility wera maasurad.

Training comprisad one suparvised session (one hour) snd wo
unsupenised home sessions (supponad by an exercisa booklat)
per week for cight wecks, The training stimulus was one to thraa
zels of tour o eight repelilions of each erercize, uzing clastic
fithing, tin cans or spenge balls for resistance, Therg were
training-associated improvamants of 8-65% in quadriceps and
handgrip strength, flexizilite, balance and selactad tasta of
functional atyility,

Wie concluds thet repeated moderale nlenstly axercise which
invalves tha practice of functional tasks and mobility can produce
substantial increasas in strength, balanaa, lexibility and selacted
teats of functional atility.

Introduction

Crogs-sectional studies have shown Chal, even in
health, men and women across the age range 65
to 3% vears have differences in isometric knec
extengor strongth, izometric elhow Texor sLrength
and handgrip strength, consistent with loszes of
1-2% per annum (Skelton ef of, 1994; Anlansson
ef al, 19830 Disahility is disproporlionalely more
common in women (Batz ef ol 19581, Green et al,
19359 and, therefore, wormen shoald be the initial
target for intervention to help maintain Lhe
ability to perform evervday tasks and activities,

Wore Lhan 40 exercize Leaining studies have
considered one or more measures of strength, in
older subjects, Only o guarter of these have been
randomized and controlled, and even lewer have
considered functional ability or balance, & recent
randomised and controlled study, which con

sidered strenglh, power and Tonelional ability

in women aged 75 Lo 93 years, demonstrated
considerable inereases in strength (quadriceps
and biceps) and power (strength x gpecd), but
anly minimal improvemenls in lunclional ability
(Skelton of af, 1995} The training regimen
was aimed at inereasing muscle strength and
power of the muscles considersd necessary o
the functional tasks (Skelton ef «f, 1995, It
mighl be more beneficial to train for strength
using movements which closely mireer every-
day activities rather than train to increaze the
strenglh and power of individual musele groups
per ge.

Recend interest in ‘exercize prescription’, where
general practitioners send their patients to local
evmnasia for regular exercise to help in the
mandgament of their condilion, tends to ignore
the older age range of patients (ie over T3 years),
The aims of this study were, therefore, to
determine the feazibilily and acceplability ol an
exereige clags run by health care professionale
and to agaess the effects of cight weeks of strength
training and the practising of lunctional tasks on
strength, functional ability. flaxibility and balance
in women aged over 74 vears.

Methods

Exclusion Criteria and Subjecis

Vilunteers were recruited through a local genceral
medical practice with the belp of one of Lhe
practitioners and the practice nurse. The general
praclilivner ‘prescribed’ the exercize class (hy
discussing its potential benefits and giving them
a leaflet explaining what the class invalved) to the
[irsL 25 women (aged over TH, and having minor or
major funetional or mobility difficulties) who came
into her surgery. This constitutes only 5% of
wamen aged over TH who are patients of the
practice. The only exclugion criteria were any
diseazse or condition that would be adversely
Affecled by exercize. Five subjecls could nol take
part in the classes because of sther commitments
{the clagses only ran one day a weck). Four
subjecls were Laking medication to control blood
pressure, four have controlled heart failure, ene
has controlled thyroid discase, one has angina,
two have multiple sclerozis, one has early
Parkinzonizm, one has a history of transient
ischaemic attacks and current vertebrobasilar
insufficiency and Lwo have had Tower Timb joint
replacements.
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Twenty women were matehad by age itall years)
imedian age 81, range 74 to 8Y veara) and then
randomly allocated into the Gresl Lrs ining (1T} or
the control group (10G), After the 1TG compleied
the eighl. weeks of training, the 100 underwent
Lraining (2TG) and were their own controls, One
woman joined Lhe 1CG group for training and so
only pre- and post-fraining resulis wers obtained
for her, not pro-conteol.

Eihics

This study was approved by the local research
ethics commitlee, Faling Hospital NHS Trusl. and
all subjecls gave written informed consent.

Measurements

All tests were performed in the same order,
allowing rests to aveid faligue, at AM's practice.
All meaguremenis on an individual were made on
the same day and pre- and post-sludy measure
ments were made al Lthe same time of day and
by the zame observers without reference Lo the
baseline values but not blind to the group in
which the subject participated. Measuremenls
were made within ene week belore raining
and within one week alter Lraining, and took
approximately 1% hours to perform,

Lifestyle and Anthropometry

Fach subject completed three questionnaires
hefore and aller training. They compleled a
‘human activity profile’ (HAP) which included 94
ipnestions on their current capability to perform
very casy to very strenuous physical Lasks (Fix
and Daughton, 1988), The HAP seoring allows
caleulation of a maximum activity score (MAS)
which gives an ealimate of a subject’s highes!
level of energy expenditure and caleulution of an
adjusted activity score (AAS) which is an estimate
of the subject’s average level of cnergy expend-
iture (=2 measure of usual daily activities).

They alzo completed Lhe anplicized version of

the Philadelphia Geriatrie Contre morale scale
IPGEMS) which containg 17 questions with veadno
answers (Lawton, 1975; Morris and Sherwood,
1975}, and the periatric depression seale (GDS)
which has 15 guestions wilth ves/no answers
(Yesavage ef af, 19831 Pre- and post-training
measurements were made of height (freestanding
stadiometer), weight (heavy clothing and shoes
removed ), upper arm circumference and triceps
skinfold thickness (Weiner and Lourie, 1981,

Strength

Bilateral isometric knee exlenzor strength (TKES),
igometric elbow flexor strongth (IEFS) and
handgrip strength (HOS) wers measured as
previously reported (Skelton et gl 1994

Voluntary isometric knee extension sbrength
(TKEZ) was measured as the foree applied at the
ankle, with the subject seated in an adjustable
straight backed chair, the lower leg unsupported
and the knee flexed to 90°, lsometric elbow flexor
strength (IEFS) was messured as the force applied
at the wrisl, with the subjeet zented and the
shuulder and elbow flexed at 90°, Tlandgrip
strength (HGS was measured with a Takei Kiki
Kogyo hand-grip mechanical dynamometer, The
b=l of at least three atlempls for each measure-
ment was recorded. Repeatability of strength
meagurements, by this method, in elderly subjects
is good and has been reported elsewhere (Greiy
et al, 194941,

TFunctional Ability Tests
Funeclionnl Reach

The suhbjects were asked Lo stand with their feet
slightly apart and Lhen reach forward as far as
they could without taking their heels off the floor,
and without using the olher arm for suppor
{Duncan ef al, 1990), They wore asked Lo reach
three limes and the longest veach was recorded,

Cherr Rise

The subjects were asked to rise, wilh their arms
folded and at a comfortable pace, from a stool with
a level seat 0,42 melres from the floor (Skelton
et af, 1894) (RBritish Standards Institulion (B3I
recommended height for a toilel padestal plus an
amount added or a Loilet seat). The tesl was
performed once and the time recorded, The
subjects were then asked Lo rise, with their arms
folded. ten times consecutively at their vwn
comfortable pace and the time was recorded
(Cauka and MeCarty, 19810,

Timed U and G’ Toat

The subjeclts were asked to rise from a chair
fwilhout using their arms for support) and walk
3 metres, turn and return to the chair and sit
down, al their own comfortable pace i Podsiadlo
and Richardson, 1991), The whole movement was
timed,

. f Metre Walk

The subjects were asked towalk 6.1 m as {hal as
possible (Bassey ef af, 19921 the movement, was
timed and the number of steps Laken recorded,

Lifting a Bog on to a Shelf

Subjecls were asked to 1ift a bag of sugar (2 kg),
un Looa 1.34 metre high 2helf (1.3 m is the B8
recommended heighl of the bottom of a wall unit),
but slanding 0.3 m away from Lhe shalf (BSI
recommended width of 2 base unit in a kitchen),

Physiotherapy, March 1998, vol 82, no 3



161

The test was performed vnce using cach arm,
with the result for each arm recorded.

Iloor Rise

Suhjecls started the test from lying on their side
on the flaor, They were asked Lo rise to standing
in their own time without the wse of 8 hand hold,
The ezl was performed twice and the faster vise
recarded,

Stozr Walking

The subjects were asked Lo walk up and over a
small gtairease (three steps of 20 em up and three
steps of 15 em down) without stopping, al a
comfortable pace without using the handrail as
support. The task was timed and Lhe asseasor
recorded if the subjects hesitated or used the
handrails.

Cletting Tnto andd Out of o Bath

Parallel bars, a 10 cm and & 20 cm slep, and o
balh seal were used to simulate a bath. The rails
were get at 80 cm in heipghl, with the 10 cm step
on the outside of the bath’ and the 20 cm alep
inzide (with a bath seat scoured on top), so that
there was a riss of 50 cm inlo the *hath’, which i
acceptable to elderly people (Grandjean, 19735
The subjecls were asked to get into the bath,
sit on the bath seal, rise and get out of the
hath, in their own comfortable time, They were
piven Lhe oplion te use the rails for support if
needed. The whole movemenl was timed and
the assessor noted whether they used the rails
or hesitaled during the movement.

Halanee

The subjecls were asked to stand on one
ipreferred) leg, wilh Lhe eves open and then the
eves closed (Tverson ef af, 19900, Bolh lasks were
timed from the moment one leg was lifted off the
floor until balance was lost or Lhe lool placed on
Lhe floor again. Practice was given hefora Lhe
actual medsurement was taken, The subjects
were also asked to walk hackwards and the
numhber of steps taken before hesitation {or lnss
of halanee) was recorded,

Flexibriity

Shoulder [Nexibility was assessed by internal
rotation with elhow Aexion, wilth the subject aslked
to reach up the spine as far as poszible (right
arm). The distanece up the spine was graded on a
four-point acale (from the botlom of the buttocks
to between the shoulder blades). Shoulder Mex-
ibilily was also assessed as external rotation
with elbow flexion, with the subjsel asked to reach
behind the neelk and head (right arm). The
diztance along Lhe apine was graded on a four-

point scale (from helween the shoulder blades to
the top of the head), Hip extension was measured
uzing a geniometer, with the subject facing the
wall with both anterior superior lliac spines in
conlact with the wall at all times to minimiss
lumbar spine movemenl, Hip flexion was also
measured using a goniometer, bul with the
subject standing with buttocks and shoulders in
contact with the wall at all times to minimize
lumbar spine movement, Ankle plantarflexion
and dorsiflexion were also measured, using a
goniometer, with the subject seated,

Tnilerventions
Candrol Grroup

Mo active or placebo intervention was prescribed
for the |G They were asked to perform no more
or less activity than before the stady, Aller the
first group of exercisers finighed training. the
control group (210 underwent training,

Tramning Group

These subjeets attended one exercise class a
waek, at the praclice of the physiotherapist
CAMY, for cight weeka, They wers also asked Lo
complele Lwo unsupervised ‘home sessions’ per
weals, following an exercise prescription. Bach
participant was given an illustraled sxercise
booklet explaining the cxercizes and an exercise
diary to record the number of setz and repetitions
achicved for sach exercise during the home
BEREHINE.

Erercise Class

Each class involved a ten-minute warm-up and
stretch, covering the main musele groups being
trained, The 10- to A0-minute strenglhening
component of the class involved exercizes chosen
for their expected effecliveness, safety and case
of learning, These included exereizes which
mimicked the funetional ability tasks and balance
teats. The major muscle groups (rained were
shoulder and hip abductors, adductors, Mexors
and exlen=ors, elbow flexors and extenaors, knee
flexors and extensors. Particular attention
was placed on mobility and flexibility of the
joints, dynamic movement of the joints and
the mimicking of the funclinnal Lasks being
lested (e floor exercises, getting up off the
chair and walking),

Following a typical progressive resislance
prolocal, each exercise was performed as one to
three sets of four to eighil repetitions using for
registance body weight, tin cans (250 ¢, spunge
halls or elastic Lubing (three resistances — Medipost
Ltd, 100 Shaw Road, Oldham, Lanes OLL 4AYH
Initiallyv, resistances were chosen so thal the
suhjects could almoest complete three sots of four
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repetilions. As soon as a subject could complete
lhree sets of cighl repetitions of an RErise,
the resistance was increased (with the use of &

hawder resistance Theraband) and the number ol

repetitions reduced, Subjects progressed through
the dilferent resistances of elastic tubing at
different rates. A len-minute ‘warm-down'
component was included at the end of the class.

Mozt of the exercises used are in a booklet entitled
Exercise for Healthy Ageing published by
Besearch Tnto Ageing (Baird Huuse, 15/17 St

Cross Street, London ECIN 8UN, £33, Details of

the exercises used in the class may be ohtained
from the authors.

Malistical Analysis
Preliminary work indicated that a Lraining group

size of 18 would give an 80% probability of

detecting a 20% decrease in chair rise and kneel
rise time and a 10-15% increase in isometric knee
exlensor and elbow flexor strength (o < 0,05, Lwo-
tailed). Resulls are expressed, unless otherwise
stated, #2 means and standard deviations, and all
caleulations were made nsing the bilateral mean
of the subject’s strength. Any data Lhat were not
conlinuous in nature or were not normally
distributed had median percentage chanpes
calculated.

Al comparizons between or within groups were
made with single factor analysis of variance
(Minilah, [983). Where only Lwo samples are
involved, the t-distribulion has been traditionally
uzed to test significance. The t-teat, however, doog
not take into account varialions or trends within
grimps o between groups, only significant
differences. Single factor analyais of variance
tests thal lhere is no difference between the
groups and 15 hased on a comparison of the
obzerved variation between the groups (ie
betwesn their means) wilh that expected from
the observed variahility between subjects.
In other wards, it takes into consideration the
fact Lhat the control group data may change
tver the contrel perind, The samples do nal 411
have to be Lhe same size,

The two randomised proups were compared al
baseline {(1TG (n=100 s 10Q (n=10)). The control
group (10G) was compared al baseline with post-
sludy measurcments (n = 93 The 1TC (1= 10) was
compared with TG (n =107 at baseline. If there
was nu difference in 1CG over Lhe first eight weeks
and 176G and 2TG were not different at baseline
then the 1TG (8 weeks-0 weeks, n = 9 and 2T
i 16 wesks-8 weeks, n = 100 resulls were combined
Lo zee the effect of eight weeks of training on
strength, lexibility, balance and Muinetional
abilily.

Results

One woman (10G) was excluded after baseline
measurements but belore Lraining began becanse
her blood pressure caused concern to the
praclilinner, Two women dropped out {one 1TG
and one 2TG) during the study, for reasons not
aasociated wilh the exercise. Their results were
ineluded in baseline measurement comparison.
One woman joined Lhe 201G group for Lraining
but did not have pre-control measurements.
Rezults are reported frum the 19 exercisers
{nine 1TG and len 21G) and nine 100G suhjects
who compleled the study,

Compliance

Fourteen out of a total 19 exercizers attended all
classes and performed a1l home sessions. No one
attended fewer than six clags seasions, According
to the exercise diaries no one performed fewer
than 11 home sessionz (range 11-16 clisses).
Apart from the first two weeks of the study when
a number of people full #tiff afler training,
the exercises caused no digcomtorl. One woman,
with a history of hypertension and on multiple
medications, fainled owing to a tempora rv
arrhythmia during one of the clazses, The
praclitioner agreed thal she could continue
Ihe classos,

Analyais of variance confirmed thal there was no
dilference between Lhe pre-training baseline
measurements belween 100G and 170, or hetween
1TG and 276G (table 13, 1006 did not differ from
Lheir bageline measurements over the control
period. Analysis of variance was, Lherefore,
carried ool on the combined 1T and 276G data
= 1%,

Lifestyle, Anthropometry, Strength,
Flexibilily, Balance and Funectional Ability

There was no training-induced change in weight,
height, arm muscle ecircumference, physieal
aclivity as assessced by MAS and AAS or score on
the PGOMS secale (lable 25 The 8% reduciion in
depression score did not reach  statistical
significance but may have heen biologically
mportant,

There were training-induced improvements in
TRIES (F = 5,26, p= 0.03, 95% 1 = 5.1 to 35.8%).
IKES kg (F=6.24, p= 003, 95% CT = 4.0 1o 32.4%)
and HGS (1= 4.90, p = (0L04, 95% €1 = 2.4 to 35.8%)
but the #% improvement in [EFE was nob
statistically significant (p = 0.50, 95% O = =16 1o
20.2%) (fipure 1)

All subjects eould 1ift a 2 kg bag of sugar on to a
shelt with ome arm {left or right} hefore training
s no data analysis was perfirmed. There were no
tramning-induced imprevements in funclional
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Tahle 1: Pra-training anthropometry, lifestyle, strength, balance, flexibility

and lunctional ability results

oG 176G 2TG

Waight (ko) 59 [ s {8 g1
Hight [} 1h4.7 s 1543 178 1548 BE)
Armn muscle circumienzace jom) 2R6 132 240 2.2 =HooE
Mssimum gtivity seoret| w0 E0-EE o [RR-TE) [
Aciusted agtiviby score?lt 24 [43-87) G [40-T) b B W R
Priladeiphia GOMSE 10 [3-15) 12 (316 11 [4-15)
Goriatnic depression soosat 12 15=14] 14 [11-15] 1 [4-15)
Fsommelnig lnee exlensor

strengih (M) 1585 2L 28T LT 1967 (810
lznrmatric knee sdansor )

atranct (W) anr a8 A 3300
lzomesnic elbaw

flesseor shrengley () 13445 [25T1) 1264 5 139.5 (20.5)
Iandgrip strength (M) 1354 [46.1) 130.2 (56 G) 1438 423
Ralanne — RYRS e (men)t 47 D163 B4 (1h 159 51 (2611815
Balance - cyos closed [seo)f 20 IR0 20 (0= 1h [LOEES
YWalking backwaids [seps)| 45 (&6 12 [5=18) 9 [B-20E
Snoulder interral rotation (swore)t 3 &4 3 i1-4) A [2=1)
Shoulder extamal ratafion [sooeeit 3 1330 3 (23] 3 3-4)
Hip extension [ 1A (-1 12 {1017 1% (1217
Hig flesion {71 a0 (£4-90] b TR 1) o (7E-80
Ankle plantzrflexior (11 TEE (135180 181 (1501803 170 (140180
Ankle doredlexan (717 el an  fED-L S0 (B0-A0
Functanal reach (re) 56 T i T )] @14 (50
Cihiie fse (sec) | 1.0 (A1 L1712 I R 1 R |
Cihar nge = 10 58] | a1 (1956 TR 1630 204 |15-58)
Timed up and go (sec)t 11 (BO2E3 M7 (A37h A4 (F.2:25.2)
1 e walk (geelt T S| 44 (EREQ 40 713
S wata stepsit 1 1E=13] 1 713 K 1E)
Flosar rise: [zec)| e At G50 20112 BT ILEZIE)E
Sleir wealking (seci BB 45.0-0.46) B84 G5 445100
Gafting into 2 bath {zecit 182 [H4a-2ed)] 160 [7-40) 167 (86-27.0F
Table 2: Training-induced changes in anlhropometry,
activity, depressian and morale ag o

Fealie  pydlug % changs

Wigight (ko) o0s a7 =(1.5
Height {mit .44 .51 0.9
AT ITIn Sl Cireur-

faranca [cmit 0,00 o809 .1
IMakimurn activity scorg 0.94 0.34 4]
Adjusted delivity score N2 .40 a4
Phitadelphia GCMS .04 .85 -£.9
Garlatric depression score 2,28 0.td i

Dada from 1TE (8 weoks — O waeks) and 2TG (16 weaks =
Bowaeky), Fand pvalies obtained from single factor analysls

of variance. % change - median, axcepl T mean

Mean percentage changs

i
=
1

1 4

w*

=
o

R
R

Motes to table 1

Rezsulls are expressed as mean (sd)
axcept | median franga).

no=9tar 106 and 1TG, n= 10 for 2TG,
gxcapt &n =8, ¥n = 8.

TG bazeline measuraments = 104G posl-

study measurements plus ane subject
whi joined 2TG after the conteal period,
1 Maximum Activity Score and Adjustad
Activity Score frem lhe ‘Human Activity
Profile' {Fix and Daughton, 12635)
Philadalphia GOMS = Philadelphia
Geriatric Centre morale scale.

Balanco tosting was perfarmed an one
leq.

Shoulder mlemal and extemal rotation anz
oha scale of (-4,

Rag lift results are not given as all subjscls
could perform the task bafore and aftar
treining

] e
I
7
lzomeiie  someliz Hiwlgripz
knee il
BRIEE L3N]

Fig 1: Training-induced improvements in strength,
measured in nowtons, * p = 0.05, h = 18, p values
cbtained from single factor analysis of variance
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reach (I = 0,15, p = 0.70), time to risc out of 4 low
chair ten times (F = 0,03, p = 0.89), Lime to get in
and oul ol a bath (F = 0.81, p = 0.37) o1 time Lo
wallkk 6.1 m (F = 0,09, p = 0,771, Ther were
significant. improvements in chair rise time
ip=0.04), timed ‘up and po’ip = 0,021 Lime to
walle up and down a staivease (p = 0.04), time to
rise from Lhe floor (p = 0.01) and step rate over o
6.1 m course (p = (L.O5) (fig 2). One woman
(10GATG) was unable to rise from the Moor or get
in and out of the bath unaided hefore training bul
wis able to do o without help after Lraining,
Although Lime to get in and out of 4 hath did not
improve, 12 exercisers who hesitated on goetting
inte or out of the bath did not hesitate allerwards
fcompared Lo one control} and [vur exercisers
stopped uzing the rails for support fcompared 1o
one eontroll,

Only ene woman (160G was unable to balance on
une leg or wall backwards (hoth before and after
trainingt There was a training-induced Improve-
menl in one-legged stance (eves closed ) (F = 6.63.
p=0.02} but not in walking backwards (p = 0,14
ifig 33, Although the improvement in one legead
stance leves open) was median 42%, this was
not statistically sipnificant (p = 0.23)

There were training-induced improvements in
ankle plantarflexion (1 = 532, p = 0.08), hip
extension (F = 847, p = 0.01) and shoulder
internal rotation (F = 14.66. p = 0.0001} (fig 3).
There were no significant improvements in ankle
dorsiflexion ip = 0.08), hip flexion (p = 0.85) or
shoulder external rotalion (p = 0.26) but the
bageline data gave little room for improvement.

Discussion

Evenin health, the age-related decling in strength
and power means that there is a DArIeWingG
ol safety margins belween normality and Lhe
threshold values for funetionally important
activilies (Young, 1988). Crozs-sectional dala
supgest that muscle strength is lost at 1-2% 4 vear
i women over the age of 65 (Skellon et eed, 194
and for review — Young., 1988). This brings
older people perilously close to the poinl where
even a amall further decline in slrength (perhaps
caused by immobility due to illness) may render
some cveryday task impossible (o perform.
The eight weeks of progressive resistance
slrength, postural and lunctional task traini ne,
in this study, increased guadriceps strength
by approximately 20% in these elderly women.
I is likely that after Lraining the subjects were
stronger than they had been for many vears,
perhaps as many as cight o 12 Years on aver-
ape, and will have greater reserves of strength
if needed.

Strength may be an important limiting factor in

Gietting in anc oul
of 2 bath fima (se)

)
__%z?///////./////i% il
= |

R

Stair walking time
{gan)

Flaor rse fsac)

Slep ale
[BIEns n 8.1 )

V22

&7 mowalk
[

Tirad up ard o

[ W%/E{% i

Chair risc a2 10
[Ea)
i ]
S, *

Chair rise [soo)

Furcticnal reanch b7
{cm)

& 0 5 -0 s - 25
Percentage changao

Fig 2: Training-Induced improvements In functional ability.
All median % changes, except functional reach (mean %
change). *p 2005 1 p=0.01. n=19 except for floor rise
where n = 18. p values obtained from single factor analysis
of variance. Negative changes in time and number of steps
denate a reduclion (impravement) in time taken (or steps
taken) lo perform a task

Akl
dersiflexica ()

Ankle
alanlzrflegion ()

070 +
Hipz e ¢

Hip ewtenzan |7

A t

Shauldar extamal
retation (soore)

S I
|7

I | I | |
o 10 20 an an ol

Median percentage changs

Walking
buckwards (se0)

Balance - aves
claged tzan)

Balancs — eyas
opan {sac)

-
i

Flg 3: Training-induced impravements in balance amd
flexibility. *p=0.05, + p= 0.01, n =19 except for measurcs
ol balance where n = 18. p values obtalned from single
factor analysis of variance. There was no change in ankle
dersiflexion, hip flexion and shaulder external rotation

the maintenance of an independent lifestyle and
also in the prevention of falls, Falls account far
82% of all secidental deaths in the home in
the over-T5: (Wallis, 1991). There are countless
posaible reasons lor an increased incidence of
falling in old ape. Patients wilh recent hip
fraclure were found to be 404% weaker and T0%
lezs powerful than healthy women of the sume
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ape (Levy ef al, 1994 Whipple et al (1987) have
documented that nursing home dwellers with a
hiatory of falla enly had 62% of the quadriceps
strength of fellow residents not experiencing
talls, and only 37% of the strength of community
dwellers, An intervenlbion which would inerease
strength and balance might help in the prevention
of Falls, With only 11% of physiotherapists and
21% of oceupational therapizbs teaching elderly
people at risk of falling how to get up safely from
the Noor {Simpson and Salking 1993) there iz a
need for such tasks to be practised in a sals
environment, that is on a uniformly covered,
non-slip surface with szolid chaira available
for support, Initially subjects need advice and
cncouragement in a teaching situation before
atlempling to practize al home.

In our training groups, balance {time to stand
on one leg with eyves open and cloesed) improved
considerably, although the decreaze in eyes-open
time was not aignificant. In the literature, the
effects of exercize on balance are equivoeal. Some
studics have shown no improvement in postural
away aller exercise Lraining (MeMuordo and
Rennie, 1993 Crilly of af, 1989 Rikli and
Edwards, 1991), Binder e of (188917 showed
improvements instanding balanee Lime in B2%: of
participants after eight weeks of exercise. and
Judge ef af {19931 showed a 175 improvement in
Lthe mean displacemeanl of the cenire o pressure
in zingle stance after six months. People may
become wary of venturing outdeoors if their
balance is bad or they have a hizlory of Talls and
so they may reduce their mobility in a spiral of
disuze. The reported increase in strength and
bulance in this proup of women may help Lo
encourage prevention of this vicious circle.

Few studics have considered muscle strength and
Manetional ability changes allare Leaining inelder]y
people. Only one has considered more than two
[unctinonal taskd at onee (Skelton ef af, 1995). 1L
appears that the type of training used is very
important when considering improvements o
relevanl [unclional Laska, Skelion ef of (1995)
showed only minimal improvements in two out
of 12 functional ability tests (stepping up and
Lime Lo rise Mrom kneeling on Lhe Moor} despite
significant increases in strength and muscle
power, Howewer, the trainine exercises in that
ludy wers Lask independenl, =0 thal allhough Lhe
exercize was specific to increasing the strenpth
of the major musele groups it avoided any
exercises Lhal mimicked Lhe funclional Lasks
being assegsed, The siudy was designed to see if
an improvement in strength alone could allow the
rescromzing af 8 Munclionally imporlanl Lhreshold
of atrength and power.

MebMurdo and Rennie (1993), studying elderly

people in residential homes and using targeled
exercize, showed an increased ability to rise from
o low chair after training, but did not measure
Tower limb slrenglh. To improve funclional
abiality, perhaps training must be more specific
Lo Lhe Lazks Lhal need improving, jusl as alhleles
have to he specific in training for their particular
sport. In this study, where the relatively shorter
period ol eighl weeks included Lhe mimicking
of functional tasks during training, there were
significant improvements in chair rize, timed *up
and g, slair climbing Lime and MToor rise Lime,
These tasks are vital for maintenance of an
independent life, The following tasks did not
improve: rising Crom g chair len Limes, Mlunelional
reach, time to walk 6.1 m and time to get in and
out of a bath. Howewer, the number of steps taken
in @1 mdid decrease, suppesting an improved
gait, and there was a decreaze in the use of &
hand rail and leas hesitation when gelting into
or sut of the bath,

Another important aspect of maobility and
maintenance of function is flexibility, There is
little loss of range of movement in healthy elderly
Juinls bul arthrilis = 50 common in old age that
dizabling limitations of joint motion are not
unusual. In addition to arthritis, other conditions
which may lead Lo pain, bolh From the muselas
and/or the movement of the joints themselves,
may limit movement by direct effcct so that
the joink cannod be moved throagh iks foll ranps
or by a voluntary reduection in the range of
movement to avold pain or discomtbort. Whether
voluntary or involunlary, the effect of 4 reduclion
in use of a joint throughout its full range of
movement could lead a person into o further
spiral of disuse so Lhal (Texibility declines even
maore. Physical training has been reported ta
decrcase the age-related decline in flexibility
(Meblurdo and Rennie, T993). The changes seen
in flexihility over the training period in this study
wvaried. Hip extension {vital for meobility | improved
signilicantly, internal shoulder rotation (essential
for dresaing and bathing) and ankle plantar-
flexion (esgential Ior using the stairs) also
improved, There were no changes in ankle
dorsiflexion, hip flexion, or external shoulder
rulation, bul Lthe pre-Lraining messuremernls
gave little room for improvement,

PGUMS and GDE questionnaire scores did not
change over the eight-week period in our subjects,
GDE did improve alter 32 weeks of training in
one randomised, controlled study (MelMurdo
and Durnete, 19921, and perhaps a longer time
ig needed to elicil improvement. Altar Lraining
many women reported subjective benefits, These
included being able to dress and bathe more casily
in = 0), lesa arthritic pain (n = 21, less cramp
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(n = 2), an improved ability to rise from the flnor
(n =1}, and one woman who ig now able Lo play
foothall with her grandson,

The enthusiasm of the volunteers for the exercise
classes wus apparent from their expressed hope
that the programme eould be eontinued. In lghi,
of the improvements seen m this study and
Lhe recent interes! in ‘exercise prescription’, the
general practilioner, AM and Ds have now set up
Fil. Foll, # week] ¥ elass, near the surgery, for
Lhe subjects and other patients. Tts main aims
are Lo improve the physical and mental well.
heing of men and women over ¥4, Lo maintain
mobility and independence, and to reduce
drug use and need [ir primary and secondary
health care services.

Regular exercise helps prevent eonditions that are
common in old age, such as veteopnrosis, non-
insulin dependent diahe Les mellilus, peripheral
vascular disease, Ly pertension, ischaemic heart
disease and probably stroke {Young and Dinan,
1994, Paticnts with eh ronic asthma or anging
may avold physical activity because of their
symptoms during sxereize and incorrect percen-
tions by themsslves or hy their GP. Bul the loss
of ftness that results from decreased physical
activity can resull in the uECurrence of symptoms
at progressively lower lovels ol exercise intensity,
cven if the physical impairment due ty the dizease
I8 unchanged. Fxercige in the trestment of
deprassion can help nol only in the prevention of
anxiety and boredom bui, also by providing
informal peychological support from the people
around. Many disabled people vwe their disability
t some form of arthritis. Muscle weakness is
often seen in the presence of Joint disease and may
contribute to frther Joint injury. lsometric
cxercises prescribed by physiotherapists can
inerease muzele strength, In addition Lo its offucts
on heallh, exercise also provides importan!. social
contacts that older people often laclk, Confidenes
i2 seen to improve and as a result older people are
achieving beyond their previous limits. There has
been recent. interest in GP exercise prescriptions
forr lopal gymnasia, although there hag been little
mention of the applicability lor aver-75s. The
selling up of local exereise classes, either in
tonjunclion or in collaboration with a general
practitioner, may be one way of extending the
Cxercise preseription so thal it wil] inelude those
ilder peaple who do not fie] comfurtable visiting a
Symnasium, would prefer being with people of
their own ape, and would benefit from specific
exercizes to improve functional ability. Teachers
need lo be trained in ou rdiopulm ONATY resuscii-
ation and safe relevant cxervise for aldar people,
Input from Gps requires only recruitment, and
oceasional monitoring. Guidelines on galety and

programming ol exercise classes fur older people
and qualificalions of teachers are published
{Young and Dinan, 1984,

We conelude that a sim ple-to-lollow’ programmae
o progressive resistanece strenglhening, flex-
ibility, balanee and lunetional task-specitic
excreise can produce substantial increases in
selected (ests of funetinnal ability, balance,
flexibility and strength. This contributes to an
Improvement, in quality of life for older people,
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