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OBJECTIVES: To determine whether a functional-task ex-
ercise program and a resistance exercise program have dif-
ferent effects on the ability of community-living older
people to perform daily tasks.

DESIGN: A randomized, controlled, single-blind trial.

SETTING: Community leisure center in Utrecht, the Neth-
erlands.

PARTICIPANTS: Ninety-eight healthy women aged 70
and older were randomly assigned to the functional-task
exercise program (function group, n = 33), a resistance ex-
ercise program (resistance group, n=34), or a control
group (n = 31). Participants attended exercise classes three
times a week for 12 weeks.

MEASUREMENTS: Functional task performance (Assess-
ment of Daily Activity Performance (ADAP)), isometric
knee extensor strength (IKES), handgrip strength, isometric
elbow flexor strength (IEFS), and leg extension power were
measured at baseline, at the end of training (at 3 months),
and 6 months after the end of training (at 9 months).

RESULTS: The ADAP total score of the function group
(mean change 6.8, 95% confidence interval (CI) = 5.2-8.4)
increased significantly more than that of the resistance
group (3.2, 95% CI=1.3-5.0; P=.007) or the control
group (0.3, 95% CI= —1.3-1.9; P<.001). Moreover, the
ADAP total score of the resistance group did not change
significantly compared with that of the control group. In
contrast, IKES and IEFS increased significantly in the re-
sistance group (12.5%, 95% CI=3.8-21.3 and 8.6%,
95% CI = 3.1-14.1, respectively) compared with the func-
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tion group (—2.1%, 95% Cl= —5.4-1.3; P=.003 and
0.3%, 95% CI= — 3.6-4.2; P =.03, respectively) and the
control group (—2.7%,95% Cl = —8.6-3.2, P =.003 and
0.6%, 95% Cl= —3.4-4.6; P=.04, respectively). Six
months after the end of training, the increase in ADAP
scores was sustained in the function group (P =.002).

CONCLUSION: Functional-task exercises are more effec-
tive than resistance exercises at improving functional task
performance in healthy elderly women and may have an

important role in helping them maintain an independent
lifestyle. J] Am Geriatr Soc 53:2-10, 2005.
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Asedentary lifestyle is considered to be one of the most
important factors contributing to loss of independent
performance of daily tasks.'=3 Many randomized trials have
demonstrated the positive effect of regular exercise on older
people’s muscle strength, flexibility, aerobic capacity, and
balance?~” and on reducing the risk of falls and fractures
and preventing (coronary) disease,>® but the effect of cur-
rently available exercise programs on the performance of
daily tasks remains unclear.>>” Moreover, the diversity of
programs available makes it difficult to determine which
type of exercise has the most effect on the performance of
daily tasks.37-8

Resistance strength training is the type of exercise most
frequently tested in trials involving older adults,” but im-
proved muscle strength does not consistently result in im-
proved functional task performance.”*'° Although several
exercise studies have focused on selected intermediate out-
come measures, such as muscle strength, balance, and gait
analysis,> 12 it has not been demonstrated that an in-
crease in these outcome measures automatically results in
improved performance of daily tasks.

Furthermore, several studies have reported that the
muscle strength gain induced by resistance programs is lost
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after a short detraining period.!®> When physical exercise is
stopped (detraining), the body adjusts to the diminished
physiological demand, and the beneficial adaptations may
be lost.' Because older adults are more likely to interrupt
an exercise program because of ill health,!> exercise pro-
grams should aim to elicit longer-lasting effects.

To improve the ability of older people to perform daily
tasks, an exercise program was developed focusing on
functional tasks of everyday life, tasks that are affected
early in the aging process.'® In a pilot study, the new func-
tional-task exercise program proved to be feasible and well
tolerated by community-living older women.!” The aim of
the present study was to determine whether the functional-
task exercise program and a resistance exercise program
have different training and detraining effects on the ability
of community-living older people to perform daily tasks, as
measured using the Assessment of Daily Activity Perform-
ance (ADAP).

METHODS

Design and Participants

Community-dwelling women aged 70 and older were re-
cruited by means of advertisements placed in the local
newspaper for inclusion in a single-blind, randomized, con-
trolled trial. The medical ethics board of the University
Medical Center Utrecht in the Netherlands approved the
study. Figure 1 shows the flow of participants through the
trial. Of the 156 respondents, 50 were excluded after tel-

‘ 156 responded to advertisement ‘

Excluded by criteria (n =50):
Not medically stable (n = 16)

Need a rollator to walk outside (n = 6)
Younger than 70 (n = 4)
Withdrew after hearing information (n = 20)
Played sports >2 times/wk (n = 4)

!

106 screened by physician

Excluded (n = 8):
Hypertension (n = 2)
Angina pectoris (n = 1)
Cardiovascular risk (n = 2)
Breast cancer (n= 1)
Lost interest (n = 2)

|

‘ Volunteers randomized (n = 98) ‘
I

} )

Resistance group (n = 34) ‘ Function group (n = 33) ‘ ‘ Control group (n =31) ‘
Withdrew (n = 6): Withdrew (n = 3): Withdrew (n = 5):
Hip fracture (n = 1) Dental injury (n=1) ‘Wrist fracture (n = 1)
Pneumonia (n = 1) Acute paralysis (n = 1) Lost interest (n = 4)

Eye operation (n = 1)
Lost interest (n = 3)

Lost interest (n = 1)

At 3-month assessment (n = 28)‘ ‘ At 3-month assessment (n = 30)‘ ‘ At 3-month assessment (n=26) ‘

Withdrew (n=4):
Depression (n = 2)
Brain tumour (n = 1)
Social problems (n = 1)

Withdrew (n = 3):
Died(n=1)
Lung cancer (n=1)
Hip operation (n = 1)

Withdrew (n = 3):
Lung cancer (n = 1)
Hip operation (n = 1)
Lost interest (n = 1)

‘Al 9-month assessment (n = 24) ‘ ‘Al 9-month assessment (n = 27) ‘ ‘AL 9-month assessment (n = 23) ‘

Figure 1. Trial profile.

ephone interviews, during which it was determined, using a
validated questionnaire, whether participants were medi-
cally fit enough to participate in an exercise program for
older people.'® Exclusion criteria included recent fractures,
unstable cardiovascular or metabolic diseases, musculo-
skeletal disease or other chronic illnesses that might limit
training or testing, severe airflow obstruction, recent de-
pression or emotional distress, or loss of mobility for more
than 1 week in the previous 2 months. Respondents who
exercised at a sports club three times a week or more were
also excluded. Of the 106 potential participants who were
screened for medical history and underwent a physical ex-
amination, eight subjects failed the examination. During
the screening procedure, the physician also administered
the Specific Activity Scale (SAS).'® The 98 women who met
the inclusion criteria gave written informed consent and
were randomly assigned by computer using a random num-
bers table to the new functional-task exercise program
(function group, n = 33), the resistance exercise program
(resistance group, n = 34), or the control group (control
group, n = 31).

Exercise Interventions

The exercise programs were followed at a local leisure cen-
ter in the Utrecht region during three periods of 12 weeks
(January to March, April to June, and September to
December 2001). The control group was run concurrently
with the exercise groups. Exercises were performed three
times a week in 1-hour sessions for 12 weeks, with sessions
separated by 1 day of rest. Group size varied from six to 12
participants per session for both exercise programs. At least
two experienced instructors (physiotherapist and sports
teacher) supervised training sessions.

During the exercises, participants in both programs
registered their exercise performance in a personal file to
provide themselves and their instructors with feedback
about their progress. Sessions were divided into a 10-
minute warm-up period of aerobic exercises, a 40-minute
core exercise period, and a 10-minute cool-down period of
flexibility exercises for limbs and trunk. The core exercises
were specific to the group assignment; all other components
were consistent across groups. The warm-up and cool-
down periods were undertaken as group activities and ac-
companied by music. The core exercises of both programs
were performed in training pairs (dyad training),?® with
emphasis on interaction and enjoyment. Training partners
took turns between observational and physical practice
(dyad alternate). Exercise intensity in both exercise pro-
grams was set at 7 to 8 on a 10-point rating scale perceived
exertion scale (1 = very, very light; 10 = very, very hard).?!
Several studies have demonstrated that these ratings of per-
ceived exertion scales can validly provide information
regarding the intensity of resistance exercise.>!23 Partici-
pants in the function group were instructed to increase the
weight carried, the number of repetitions, or the distance
walked if an exercise was rated only “somewhat hard.”
Resistance could also be increased by putting on a weighted
vest (1-10 kg) during the tasks. Participants in the resist-
ance group were instructed to increase the load if an ex-
ercise was rated only “somewhat hard.”
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Functional-Task Exercise Program

The aim of the 40-minute core exercises was to improve
daily tasks in the domains first affected in older adults,!®
namely, moving with a vertical component, moving with a
horizontal component, carrying an object, and changing
between lying-sitting-standing position (detailed exercise
protocol available from the authors). During each exercise
class, participants performed tasks for at least two of these
domains in three sessions of five to 10 repetitions. The 12-
week program was divided into a practice phase (2 weeks), a
variation phase (4 weeks), and a daily tasks phase (6 weeks).

Exercises in the practice phase consisted of short, sim-
ple tasks. The weight transported and repetitions were not-
ed. In the variation phase, participants applied these basic
tasks in various training conditions, such as environment,
attributes, and interaction between participants. Trainers
registered the time it took to complete a task in this phase.
Participants were encouraged to perform the tasks as
quickly as possible and to increase the weight carried, the
number of repetitions, and the distance walked. The daily
tasks phase consisted of a combination of the four domains,
to make the tasks as similar to daily tasks as possible. Again,
time, weight, distance walked, and number of repetitions
were noted.

During each phase, the instructors could complicate or
simplify motor, environment, and cognitive aspects of the
tasks depending on the participant’s ability. Each aspect
could be changed in a stable and a variable way. For in-
stance, during the task “rise from a chair, step onto a raised
platform (20 cm), and take different objects from a high
shelf” from the daily tasks phase, the motor aspects could
be altered by collecting more objects (stable) or carrying the
objects in different manners (variable). The environment
could be adapted by changing the height of the raised plat-
form (stable) or by letting two participants of different
training pairs step together onto one raised platform (var-
iable). The cognitive aspects could be altered by collecting
the objects in a certain combination (e.g., by color) (stable)
or by letting two participants collect the objects in a certain
combination (e.g., if one person takes a green object, the
next person has to collect a red object) (variable). Detailed
description of the exercises used can be obtained from the
authors.

Resistance Exercise Program

The core resistance exercises were designed according to the
American College of Sports Medicine recommendations for
exercise and physical activity for older adults® and based on
the exercises of the Fit for Your Life resistance training
program.?* The aim of the exercises was to strengthen the
muscle groups that are important for daily task perform-
ance, namely, elbow flexors and extensors; shoulder
abductors, adductors, and rotators; trunk flexors and ex-
tensors; hip flexors, extensors, abductors, and adductors;
knee flexors and extensors; and ankle dorsal and plantar
flexors. In a typical progressive resistance protocol, three to
four muscle groups were trained in three sets of 10 repe-
titions. Dumbbells (0.5-8 kg) and elastic tubing (three re-
sistances of elastic bands) were used for resistance during
elbow, shoulder, and trunk exercises. Ankle weights (0.25—
10 kg) were used for resistance during hip and knee exer-

cises. To strengthen ankle plantar flexors, body weight was
used for resistance by raising the body up as high as possible
on the toes. Participants alternated upper and lower body
exercises to prevent overuse injuries, with approximately 2
minutes of rest allowed between sets. If an exercise was
rated only “somewhat hard,” the participants were in-
structed to increase the load by using heavier dumbbells, by
putting more weight in the ankle weights, or by using an
elastic band with a higher resistance level. The elastic bands
could also be shortened for more resistance. The number of
repetitions and the resistance level of each set were regis-
tered in participants’ personal files. The exact set of exer-
cises used can be obtained from the authors.

Control Group

The nonexercising subjects of the control group were asked
to keep to their normal pattern of activity during the
3-month intervention period.

MEASUREMENTS

An experienced examiner who was blinded to the training
conditions performed assessments at baseline, after the 3-
month intervention period, and after a 6-month detraining
period (at 9 months) at the Mobility Laboratory of the De-
partment of Geriatric Medicine at the University Medical
Center Utrecht. At the beginning of the assessments, par-
ticipants were specifically instructed not to reveal the type
of exercise program followed. To verify the blinding status,
the examiner filled out a form at the end of the 3-month
measurements stating whether the participant had revealed
her treatment status. The examiner was also asked to es-
timate the treatment status of the participant (function, re-
sistance, or control). Physical functional performance was
measured using the ADAP and the Timed Up and Go
(TUG). Muscle function tests included isometric knee ex-
tensor strength (IKES), isometric elbow flexor strength
(IEFS), handgrip strength (HGS), and leg extension power
(LEP).

Preliminary investigations of community-living adults
demonstrated the TUG, IKES, HGS, and LEP tests to be
reliable and valid.?*> The ADAP has been found to be a
reliable instrument. In a test-retest design, the examiner of
the present study tested 19 community-living, older women
(mean age + standard direction 73.8 &+ 3.1) with a 1-week
interval. The intraclass correlation coefficient (r) was 0.96
for ADAP total score and ranged from 0.75 to 0.95 for
domain scores. The ADAP total score correlated signifi-
cantly with the 36-item Health Survey physical component
summary (PCS) scale (r=0.64) and physical functioning
scale (r=0.67) and IKES (r=0.80). The IEFS test was
found reliable (intraclass correlation coefficient = 0.96) in a
test-retest design with 15 older women (mean age
80.4 £ 6.5) and a 1-week interval between measurements.
The IEFS correlated significantly with a fixed strain gauge
(AFG-Advanced Force Gauge, Mecmesin Inc., Santa Rosa,
CA) (r=0.78) (unpublished results).

Physical Functional Performance

Physical functional performance was quantitatively
assessed using the ADAP.'7 This method, which allows
the participant to perform at maximal ability by
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maximizing the weight carried and working at the fastest
speed possible or reaching the greatest distance, was pat-
terned after the Continuous-scale Physical Functional Per-
formance (Cs-PFP) test, as demonstrated to be reliable,
valid, and sensitive to change in function.!”>%27 The Cs-
PFP test was modified to Dutch dimensions for bed size (190
cm x 200 cm x 60 cm height), height of the kitchen coun-
ter (114 cm), and height of the washing machine (88.5 cm).
The functional reach test replaced vertical reach.?® Meas-
urement protocols and participant instructions were stand-
ardized. For functional reach, the protocol of Duncan et al.
was followed.?® Like the Cs-PFP test, the ADAP includes 16
common tasks, such as transferring laundry and boarding a
bus, performed at maximal effort. The ADAP provides a
total score and five physical domain scores: upper body
strength, lower body strength, flexibility, endurance, and
balance and coordination. In general, scores on a specific
task can contribute to one, two, or three domains. Tasks
quantified by weight carried and time are carrying a weight-
ed pan, pouring water from a jug into a cup, carrying weight
up and down a bus platform, and carrying groceries. Tasks
quantified by time alone are transferring laundry from a
washer to a dryer, putting on and removing a jacket, sweep-
ing the floor, vacuuming, making a bed, climbing stairs,
getting down onto and up from the floor, pulling open a
door, closing a hook-and-loop strap over the shoe, and
picking up four scarves from the floor. Tasks quantified by
distance are 6-minute walk and functional reach.

Each task was scaled from 0 to 100 according to the
formula:

Observed score = (Observed score — lower limits) /

(upper limits — lower limits) x 100

If the observed score was less or equal to the lower limit, the
score was 0. For an observed score greater than or equal to
the upper limit, the score was 100. Unattempted tasks re-
ceived a score of 0. Time was converted to speed (1/t) so that
higher numbers reflect a better function for each of the units
measured: weight, distance, and speed. The exact upper and
lower limits used can be obtained from the authors.

Timed Up and Go Test

In this test, the time an individual needs to rise from a
standard arm chair (seat 46 cm high), walk 3 m, turn
around, return to the chair, and sit down again is meas-
ured.'”-2%39 The test was performed three times as quickly
as possible. The quickest time, recorded in seconds, was
used for analysis.

Muscle Function Tests

IKES was measured in both legs using a fixed strain gauge
(AFG-Advanced Force Gauge).'”?%-3! The highest score of
five attempts was recorded in newtons. IEFS was measured
in both arms using a handheld dynamometer (microFET,
Hoggan Health Industries, Draper, UT).>17>32 The highest
score of three attempts was recorded in newtons. HGS was
measured using a mechanical handgrip dynamometer
(Takei Kiki Kogyo 5101, Tokyo, Japan).”'” The best score
of five attempts was recorded in kilogram force. LEP was
measured in both legs using the Nottingham power rig
(NUMAS, University of Nottingham Medical Faculty

Workshops, Nottingham, UK).>»!7>33 The measurements
were repeated until no further improvement was seen, up to
a maximum of 10 pushes.?’ The highest recorded power
output was recorded in watts.

Statistical Analysis

All data were analyzed using SPSS statistical software (SPSS
Inc., Chicago, IL). In a pilot study, a sample size of 30 to 35
participants per group was estimated to provide more than
80% power at a significance level of P<.05 to detect a
difference between exercise groups of 10% to 15% in
ADAP total score and IKES.

Univariate analysis of variance was used to test for dif-
ferences in baseline characteristics between intervention
groups and to test for differences between dropouts and
participants that completed the study. SAS scores were
compared between groups using the Kruskal-Wallis non-
parametric test.

Peak values over the left and right legs, arms, or hands
of IKES, IEFS, HGS, and LEP were averaged and used for
analysis. Three-group analysis of variance with a post hoc
Bonferroni correction was used to compare changes in test
performance between interventions. Changes were calcu-
lated as the mean change and mean percentage change be-
tween scores at baseline and 3 months and between scores
at baseline and 9 months.

RESULTS

The baseline characteristics of the participants are shown in
Table 1. Mean age was 74.7 £ 3.5 (range 70-82) in the
function group, 74.8 &+ 4.0 (range 70-83) in the resistance
group, and 73.0 & 3.2 (range 70-84) in the control group.
More than half of the participants were widowed (control
group 55%, resistance group 44 %, function group 58%).
No significant differences between the groups were found in
baseline scores for ADAP scores or muscle function. The
distribution of SAS scores demonstrated that randomizat-
ion was successful. The examiner guessed the correct inter-
vention in only 37% of the cases (chi square=0.519;
P =.47).

Between the baseline and 3-month measurements,
three participants in the function group, six in the resist-
ance group, and five in the control group withdrew (Figure
1). After 6 months of detraining, three participants in the
function group, two in the resistance group, and three in the
control group dropped out (Figure 1). The baseline data for
participants that withdrew did not differ from those for the
74 participants who completed the study.

Training compliance, defined as the number of exercise
classes attended as a percentage of the total number of
classes, was 83.0 = 26.6% (range 0-100%) in the func-
tion group and 74 & 34.6% (range 0-100%) in the resist-
ance group. Without dropouts, participants in the function
group attended on average 90 + 9.1% of the exercise class-
es (range 66-100%), and participants in the resistance
group attended on average 90 + 8.1% of the exercise class-
es (range 71-100%). The following adverse events were
reported and required adaptation of the personal training
program in the function group: muscle pain (n = 8), osteo-
arthritic joint pain (n = 5), prosthetic joint pain (n = 4), and
lower back pain (n = 4) and in the resistance group: muscle
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Table 1. Baseline Characteristics

Control Group

Resistance Group Function Group

Characteristic (n=231) (n=234) (n=233)

Age, mean + SD 73.0 £ 3.2 74.8 £ 4.0 74.7 £ 3.5
Marital status, %

Married 42 50 36

Single 3 6 6

Widowed 55 44 58
Disease status, %

Hypertension 30 28 33

Arthritis 30 28 23

Prosthetic hip/knee 4 13 20

Diabetes mellitus 4 0 3

Medication 3 or more 26 16 23

Osteoporoses 11 16 10
Height, meters, mean + SD 1.62 £ 0.06 1.62 £ 0.08 1.63 £ 0.06
Weight, kg, mean + SD 71.3+11.4 70.7 £ 121 69.4 +£9.0
Specific activity scale class, %

1 14(45) 14(41) 14(42)

2 15(48) 19(56) 18(55)

3 2(7) 1(3) 1(3)

4 0 0 0
Assessment of daily activity

performance test, mean + SD

Total score 47.7 £ 9.6 45.7 + 8.1 47.4 +£9.9

Upper body strength 50.5+11.7 493+ 6.5 50.6 £ 9.3

Lower body strength 40.8 £ 10.5 39.5+8.9 40.3 £ 11.3

Flexibility 491+ 114 49.4 + 9.9 54.8 +11.5

Balance and coordination 419+ 96 39.4 +£10.4 40.1 £11.2

Endurance 46.6 = 10.0 44.4 + 9.7 457 £11.0
Timed Up and Go, seconds 51+1.0 54+1.0 51+1.1
Muscle function, mean £+ SD

Isometric knee extensor strength, N 306.4 + 77.1 282.5 + 90.5 307.3 £ 79.5

Handgrip strength, kgF 221 +£3.9 21.9 + 441 21.7 £ 3.7

Isometric elbow flexor strength, N 165.5 + 27.6 158.6 + 34.6 166.2 + 29.1

Leg extensor power, W 127.5 + 45.8 105.8 + 39.9 1139+ 374

SD = standard deviation; kgF = kg force; N = newtons, W = watts.

pain (n = 10), osteoarthritic joint pain (n=5), prosthetic
joint pain (n = 3), and lower back pain (n=4). One par-
ticipant in the resistance group strained a hamstring muscle,
as a result of which two exercise classes were missed and the
personal training program was adapted. Despite these re-
ported complaints, all participants completed the exercise
programs.

Table 2 shows that, at the end of the 12-week training
period, the function group had a higher ADAP total score
and greater upper body strength, lower body strength, up-
per body flexibility, balance and coordination, and endur-
ance than the control group. Changes in TUG scores did not
differ between the function group and the control group.
ADAP balance and coordination was better in the resistance
group than in the control group, but no difference was seen
for ADAP total score, upper body strength, lower body
strength, upper body flexibility, endurance, or TUG.

The function group had a significantly greater increase
at the end of the 12-week training period in ADAP total
score, lower body strength, balance and coordination, and
endurance than the resistance group. No difference in the

effect of exercise between the function group and the re-
sistance group was found for ADAP upper body strength,
upper body flexibility, or TUG.

At the end of the 12-week training program, the change
in IKES, IEFS, and HGS was not significantly different be-
tween the function and control groups. LEP increased sig-
nificantly more in the function group than in the control
group. IKES and IEFS were increased more in the resistance
group than in the control group, but no change was seen in
HGS. LEP increased significantly more in the resistance
group than in the control group. The resistance group had a
significantly greater improvement in IKES and IEFS than the
function group. Figure 2 shows the mean percentage change
in strength measures after the training period. Mean per-
centage change in IKES and IEFS was significantly higher in
the resistance group than in the control and function groups.

Nine months after baseline, the changes in ADAP total
score, upper body strength, lower body strength, balance
and coordination, and endurance of the control group were
significantly different from those of the function group but
not the resistance group (Table 3).



7

EXERCISE TO IMPROVE DAILY FUNCTION IN OLDER WOMEN

JANUARY 2005-VOL. 53, NO. 1

JAGS

'SHEM = A\ ‘SUOIMIU = N [BAISIUI 9DUIPYUOD = [7) ‘UOHRIASP PIEPUEIS = (IS

*dno13 uonouny pue dnoigd 9oueISISAT UIIMIF( UOSLIEAWOD 10J UOIIIIIIOD TUOLIdJUOY B YIM YAONY ;

*dnoig [013u0d pue dnoig 3S1IXI UIIMIS] UOSLIEAWOD 10§ UOIIILIOD IUOLIJUOY B YIM (YAQNY) OUBLIEA JO w_wbmzxﬁw
*dnoi8 [011U05 21038 YIUOWI-¢ PUE JUIISE( UIMII] IBUBYD ULIW 18] ]

'$3102s (H[ 1) 09 pue d) pawi], 105 3d30xa ‘Juswaaoadwr 23e2IpUl $3100s IFUBYD IANISO{ 970N

000'k ) 9'12-20 GIZF T G0 0'1l2—90 8GZF 8O0l 61 8€-8/L— L9CFOL— M ‘Jamod losus)xe Ba
€0’ 00} 1'69/L— VILFOL— 90" 89l—¥¥  09LF90! 00’ 1'9-09— 9VILF00 N ‘Uibuais Joxaly Mog[e duleWos|
001 001 S0-90— SLF L0 00’k ¥0-80— SIF20-— 8" SO’} — 0Z2FEe0— 46 ‘yibusns dubpueH

Kolo) 001 92-99L— 2S2FO0L— L00° €'Ge-02k L'0ETFLee 8e L'/-G'€2— L'ZEF 2'8— N ‘Uibuails Josus]xe aauy Ol1oWOs|
001 ¥8’ 20-€0— LOF 10— 00k 20-€0— LOFIO— S’ ¥'0-20— LOF L0 spuodss ‘DN L

S00° 100> L'0L-8'S L'SFO08 60" GG} LSFEE G6° l'e—ee— L'STF L0— 2ouUBINPUT
0’ 00> 2 H—29 99F /L8 S0 69-2¢ 09F9Y v L1202 L'SFTVO0 UOIBUIPJO0D pue soueleq
L0° 100> O'LI-8'€ S6F VL vI° 6G6-1'2— 2O0LF6t 20 90-01'G— 6GF0E— Anaixely Apog Jeddn

(Kolo) 00>  26-G'S 6vFvL 00’k L0} 8V F 62 500 1'e-9°0 0EF61L Yyibuais Apoq Jemor]
1N =lo) L'9-b'2 6V FEeP 00'L L€-10 LY F 6L 80° 1220~ YeEFEL ybuais Apoq Jaddn

100 100>  t'8-2¢'S ey F 89 90" 0'G6-¢'} 8YvF e 69 61-€1— 8EFE0 [elol

aouewlopad Ayanoe Ajiep Jo JUBWISSasSSY
enjead Onead 1D %S6 as Fues|y eneAd D %S6  dS FUesiy  onjead 1D %56 as F uesiy alnses|\
uonouNS SNSIBA (o€ = u) dnoun (82 = u) dnoin (92 = u) dnoin
aouejsisay uonoun4 aoue)sisay |04u0)

SOINSEITA IUOJA-¢ PUE JUI[ASeq UIMIdY SIINSEITN dwodnQ ur safuey) *g d[qel,




8 DE VREEDE ET AL.

JANUARY 2005-VOL. 53, NO. 1 JAGS

25
O resistance
20 .
° L B function
2 15 control
5
o\° 10
€
0 N
_5 -
-10

IKES IEFS HGS LEP

Figure 2. Mean percentage change muscle function tests be-
tween baseline and 3-month measurements. P <.05 analysis of
variance with a Bonferroni correction for comparison between
*resistance and control groups and fresistance and function
groups. IKES = isometric knee extensor strength; IEFS = iso-
metric elbow flexor strength; HGS = handgrip strength; LEP =
leg extension power.

The changes in IKES, IEFS, and HGS between baseline
and 9 months were not significantly different between the
control, resistance, and function groups. LEP was signifi-
cantly higher for the resistance and function groups than for
the control group.

DISCUSSION

To the authors’ knowledge, this is the first randomized,
controlled trial to demonstrate that functional-task exercise
improves the performance of daily tasks by healthy com-
munity-living older women significantly more than resist-
ance strength exercise does. Moreover, this improvement
was sustained after a 6-month detraining period. Although
isometric knee and elbow strength was greater in the re-
sistance group than in the function and control groups im-
mediately after training, this gain in muscle strength was
lost after 6 months of detraining.

The effects of functional-task exercise on functional
performance correspond with those reported by two other
studies'®2” on the Cs-PFP test, after which the ADAP was
patterned. After a 6-month period of combined stair climb-
ing, lower body endurance, and resistance exercise, im-
provements in the Cs-PFP total, upper body strength, lower
body strength, and endurance scores were found,?” and
strength training was found to have a limited effect on the
Cs-PFP test.'® Recent reviews of randomized, controlled
trials have found that the effects of resistance exercise pro-
grams on functional-task performance of older adults were
inconsistent and of modest magnitude.?” The fact that most
exercise programs are not consistent with the principles of
training specificity could explain this. According to this
principle, the nature of the implied stimulus determines the
nature of the physical change.' Thus, exercises should fo-
cus on the complex interplay of cognitive, perceptual, and
motor functions that are involved in the performance of
daily tasks.3* Furthermore, daily task performance is most
frequently assessed using questionnaires about activities of
daily living.”-3% Nevertheless, these instruments often fail to
detect changes because of ceiling effects in relatively healthy
participants.”>?® In addition, in many trials, an increase in

muscle strength or gait speed is equated with improved
daily task performance,*11-13:3¢ although this association
has not been indisputably demonstrated.

This is the first study to show that functional-task and
strength-training programs have different effects over time
after detraining. Although the improvements in ADAP
score achieved in the function group lasted over the
6-month detraining period, this was not the case for the
muscle strength gains in the resistance group, thereby con-
firming the results of another study that showed a loss of
muscle strength with strengthening regimens during a de-
training period.'® Nevertheless, the changes in LEP were
significantly higher for the resistance and function groups
than for the control group, although it should be borne in
mind that changes in physical activity during the 6-month
detraining period could have influenced the results at the
9-month follow-up. Because the exercises of the functional-
task exercise program resembled daily tasks, the partici-
pants may have been stimulated to become more active in
their free time. In contrast, the resistance exercises are less
transferable to daily life situations, and so the resistance
group participants were probably less likely to continue
with these exercises in their free time. Further research on
this topic is necessary to determine whether the functional-
task exercise program has a different motivational effect on
activity than the resistance exercise program.

The recruitment strategy used, namely, advertisements
in the local newspaper, may have recruited a relatively
healthy population. It was assumed that, by excluding the
most active respondents (respondents who exercised at a
sports club more than two times a week), a more repre-
sentative group of participants would be obtained, although
the SAS scores showed that the respondents were in mod-
erate to good health, a finding that the results of the TUG
test and IKES supported.?3-3”

A possible weakness of this study was that, because
25% of the included participants did not participate in the
9-month follow-up, a selection bias may have occurred at 9
months. Nevertheless, t test analyses of baseline scores
demonstrated that the dropouts between the baseline and 3-
month measurements and between the 3-month and 9-
month measurements did not differ from the participants
who completed the study and that dropout did not lead to
an altered group composition. Also, exercise intensity in
both exercise programs was moderate to high. Although the
increases at 3 months in IKES and IEFS in the resistance
group were consistent with earlier results obtained with
comparable resistance exercise programs,”12:36:38 the
American College of Sports Medicine has suggested that
higher intensity resistance training could induce higher
strength gains.® Further research is needed to determine
whether higher strength gains are required to translate into
functional gains.

In conclusion, this study demonstrates the functional-
task exercise to be more effective than a resistance exercise
program on the performance of daily tasks by healthy com-
munity-living older women. Moreover, the effects of the
functional-task exercises were preserved for longer than the
gain in strength achieved with resistance exercises. Future
research should consider specific functional tasks when de-
signing exercise interventions to increase the ability of older
individuals to perform daily tasks.
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