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Randomized Controlled Trial of Weight-Bearing Versus
on–Weight-Bearing Exercise for Improving Physical Ability
fter Usual Care for Hip Fracture
atherine Sherrington, PhD, Stephen R. Lord, PhD, Robert D. Herbert, PhD
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ABSTRACT. Sherrington C, Lord SR, Herbert RD.
andomized controlled trial of weight-bearing versus n
eight-bearing exercise for improving physical ability a
sual care for hip fracture. Arch Phys Med Rehabil 2004
10-6.

Objective: To compare the effects of weight-bearing a
on–weight-bearing home exercise programs and a co
rogram on physical ability (strength, balance, gait, functi
erformance) in older people who have had a hip fractur
Design: Randomized controlled trial with 4-month follow-u
Setting: Australian community-dwellers (82%) and re

ents of aged care facilities who had completed usual care
fall-related hip fracture.
Participants: One hundred twenty older people entered

rial, 40 per group (average age� standard deviation, 79�9y)
nd 90% completed the 4-month retest.
Intervention: Home exercise prescribed by a physical th

pist.
Main Outcome Measures: Strength, balance, gait, a

unctional performance.
Results: At the 4-month retest, there were differences

ween the groups in the extent of improvement since the in
ssessment for balance (F10,196�2.82,P�.001) and functiona
erformance (F6,200�3.57, P�.001), but not for strengt
F12,190�1.09, P�.37) or gait (F8,200�.39, P�.92). The
eight-bearing exercise group showed the greatest imp
ents in measures of balance and functional perform

between-group differences of 30%–40% of initial values
Conclusions: A weight-bearing home exercise program

mprove balance and functional ability to a greater extent th
on–weight-bearing program or no intervention among older
le who have completed usual care after a fall-related hip fra
Key Words: Exercise therapy; Hip fractures; Physi

herapy; Rehabilitation.
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ALLS AND FRACTURES in older people are of maj
public health significance. One in 3 older people exp

nce 1 or more falls each year1 and about 1 in six 50-year-o
estern women will have at least 1 hip fracture before

ie.2 It is estimated that by 2050 the total global cost of
ractures will be $131.5 billion annually.3 Unfortunately, out
omes after hip fracture are often poor.4

Despite such poor outcomes, few clinical trials have in
igated medium to long-term rehabilitation strategies after
racture. In a study of home exercise among 42 peop
onths after hip fracture,5 we found greater improvements
uadriceps strength, weight-bearing ability, and walking s

n those who completed a daily weight-bearing home exe
rogram than in a no-intervention control group. Howe
nother study, by Tinetti et al,6 found a program of systema
ome-based physical and functional therapy7 to be no more
ffective than the usual home-based rehabilitation interve
fter hip fracture.
In addition to the paucity of research into the subject, t

s also a lack of consensus among researchers and clin
bout which exercise regimen is best for older people afte

racture. Traditionally, non–weight-bearing bed exercises
een prescribed.8 However, it has been argued that rehabi

ion exercise is most effective when it is closely related to
articular task that it is intended to improve (eg, standing
alking, stair climbing).9 This argument is based on eviden

hat the training response is specific to the method of tra
mployed.10 Exercise conducted in a weight-bearing pos
ie, standing) would be more relevant to daily tasks.

To address these issues, we conducted a randomized
rolled trial that compared the effects of weight-bearing
on–weight-bearing home exercise programs and those
o-intervention control program among older people who
ompleted usual care after a fall-related hip fracture.

METHODS

articipants

One hundred twenty older people participated in the st
he average age� standard deviation (SD) of subjects w
9�9 years (range, 57–95y). Eighty-two percent of the sam

ived in the community and the remainder lived in low-
igh-care residential aged care facilities. Ninety-six sub
80%) were women.

Subjects were recruited through 6 hospitals in Sydney,
ralia. Depending on the hospital, subjects were identified
ng visits to orthopedic and rehabilitation wards, from l
rovided by medical records departments, and through i
ation provided by ward staff. Subjects were excluded if
ere unable to complete the assessments or the home-ex
rogram because of (1) severe cognitive impairment, (2)

cal conditions, or (3) complications from the fracture resul
n delayed healing and associated weight-bearing restric
ubjects who did not meet the inclusion criteria were ident

hrough face-to-face or telephone interviews with them an

l
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heir caregivers and by information provided by hospital and/or
ged care facility staff.

Ethics approval was obtained from the South Western Syd-
ey Area Health Service Research Ethics Committee, the Hope
ealthcare Ethics Committee, and the Central Sydney Area
ealth Service Ethics Review Committee. Informed consent
as obtained from all subjects before their participation.

ssessment Procedure

Structured interviews and physical assessments were done in
ubjects’ homes before the intervention, and 1 month and 4
onths after the initial assessment. The first author and 2 other

hysical therapists conducted assessments. Assessors were not
linded to group allocation. With few exceptions, the same
ssessor conducted all 3 assessments for a particular subject.
o maximize standardization between testers, several training
essions were held and a measurement protocol was followed.
ootwear was standardized across the 3 assessments. Each
ssessment took approximately 45 minutes.

easurement Tools
Strength. The maximal voluntary strength of the knee

xtensor muscles was tested using a strap with a spring
auge.11 Subjects sat on a tall chair with a strap around the leg
0cm above the ankle joint. The hip and knee joints were at 90°
ngles. In 2 trials, the subject attempted to pull against the strap
ssembly with maximal force for 2 to 3 seconds, and the
reater force was recorded.
A hand-held dynamometer12 (positioned 5cm proximal to

he malleoli) was used to measure isometric force generation of
he hip abductor and hip flexor muscles. Subjects lay supine on

plinth with the hips in the anatomic position. Again, 2
ttempts were made for each test and the higher value recorded.

Lateral step-up ability was measured with the subject stand-
ng. With both feet adjacent, the subject placed 1 foot onto a
0-cm block and attempted to lift the other leg off the ground.
he subject’ s need for support was documented on a 5-point
cale (unable, required assistance from another person, re-
uired 2 hand supports, required 1 hand support, required no
and support). Although this procedure has previously been
escribed as part of an exercise program5 and is used clinically
o evaluate patient performance, its use as a measurement tool
as yet to be investigated.
Balance. Postural sway was measured with the subject

tanding on the floor and on a 7-cm medium-density foam
ubber mat, using a portable sway meter as described else-
here.11 Total sway path over 30 seconds was measured in
illimeters.
Functional reach,13 the distance a subject can reach forward

ithout moving the feet, was measured in centimeters using a
etractable tape measure. Two attempts were completed and the
etter effort was recorded.
The step test,14 which measures the number of times that a

ubject can step up onto a 5-cm block without hand support in
5 seconds, was assessed for each leg. For this test, the subject
tood in front of the block and placed the whole of 1 foot up
nto and then down off the block repeatedly.
Gait. Measures were first taken while the subjects walked

m at their usual comfortable pace with the least supportive aid
hat the examiner judged to be safe. Time taken was recorded
ith a stopwatch. Walking aid used and the number of steps

aken were also recorded. Subjects then walked 6m as quickly
s they could, and the same measures were repeated.

Functional performance. The Physical Performance and
obility Examination15 (PPME) involves measures of bed
obility, transfer skills, multiple stands from a chair, standing
alance, step-up ability, and ambulation. Assistance and time
aken for each category are quantified, and each is scored on a
-point scale (high pass, 2; low pass, 1; fail, 0). The maximum
ossible score is 12. The time taken to stand up from and sit
own on a 45-cm chair 5 times and to move from lying to
itting over the side of a bed were also recorded.

Self-report. The structured interview obtained informa-
ion on the following measures: self-rated fall risk, balance,
ealth, quality of night-time sleep, pain, mobility and activity
evels, and impairments relating to activities of daily living
ADLs).

ntervention
The study design involved 3 groups, a weight-bearing home

xercise (WBE) group, a non–weight-bearing home exercise
NWBE) group, and a control group. At their first appoint-
ents, subjects were allocated to groups using assignments

ealed in opaque envelopes. The randomization schedule was
roduced with a random number table, with subjects being
andomized to groups in blocks of 6.

The WBE group did its exercises in weight-bearing posi-
ions. This program has been implemented in several Sydney
ospitals, where it has been modified from programs used for
ehabilitation after stroke.9,16 The exercises were: sit-to-stand
repeated stands from a chair or adjustable-height exercise
linth), lateral step-up (as described in the testing procedure),
orward step-up-and-over (stepping onto a block with both legs
nd down off it again), forward foot taps (tapping 1 foot up
nto a block while supporting the weight on the other leg), and
stepping grid (stepping in different directions as guided by
arks on the floor). These exercises were initially conducted
ith tables, chairs, or walking aids used for support. The

xercises were progressed by increasing the number of repeti-
ions, lessening the hand support, increasing the height of the
locks, or decreasing the chair height.
The NWBE group carried out all exercises in a non–weight-

earing (supine) position as commonly prescribed after hip
racture.8,17 These exercises were: hip abduction (sliding the
traight leg out to the side), hip flexion (lifting the straight leg),
ip and knee flexion and extension (sliding the heel toward the
uttock by bending the hip and knee), end of range knee
xtension (straightening the bent knee over a wedge), and ankle
orsiflexion and plantarflexion. The exercises were progressed
y increasing the number of repetitions.
For the exercise groups, a physical therapist prescribed the

xercise program based on predetermined guidelines, after
onducting the initial assessment. One to 5 of the 5 exercises
ere chosen and the number of repetitions suggested was based
n the subjects’ performance of the exercises. Subjects were
rovided with line drawings of the exercises and asked to
omplete the program daily and to record the number of rep-
titions completed. Participants in the WBE group were pro-
ided with 1 or 2 blocks (5-10cm thick) to use for the step-up
xercises. A follow-up visit was made 1 week later to assess
erformance of the exercises, to provide feedback on perfor-
ance, and to revise the suggested repetitions. At 1- and

-month follow-up assessment visits, exercise performance
as also assessed, more exercises were prescribed, and the
umber of repetitions was increased if the subjects felt that they
ould do more.

The control group did not receive any interventions.

tatistical Analysis
Data were analyzed with multivariate general linear models.

ach model assessed the effects of intervention on the differ-
Arch Phys Med Rehabil Vol 85, May 2004
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A

nces between the preintervention assessment and 1- and
-month assessment performance on each of the 4 multivariate
hysical domains (strength, balance, gait, functional perfor-
ance). Multivariate analysis of variance (ANOVA) discrimi-

ant function coefficients were then computed to assess the
elative contribution of the domain variables to the significant
esults. Univariate analyses from the general linear model are
lso reported here. If they revealed significant between-group
ifferences (P�.05), the Hochberg post hoc test18 was used to
dentify differences between pairs of groups.

Between-group comparisons were conducted for preinter-
ention means and postintervention measures not covered by
he multivariate analyses (ie, lateral step-up, walking aid use,
elf-report measures, time between assessments) using factorial
group � time) ANOVA for continuous measures, the Mann-

hitney U or Kruskal-Wallis tests for ordinal measures, and
hi-square tests for dichotomous variables.

If continuous data were found to be skewed, logs of the
cores were computed and statistical testing was carried out on
he more normally distributed variables. For several variables,
ata for some subjects were unobtainable because of impaired
erformance. Where this occurred, the mean �3 SDs (in the
irection of impaired performance) was used as the test value.
All available data were analyzed by initial group assignment

ie, an intention-to-treat approach). The analyses were per-
ormed using SPSSa for Windows.

RESULTS

reintervention: Subject Characteristics
Subject characteristics are summarized in table 1. There

ere no clinically important or statistically significant differ-
nces between the 3 study groups at the initial assessment.

Table 1: Demographic, Health, Disability, and Mobility Characteris

Characteristics
Weight-Bearing Exe

(n�40)

Mean age (y) 80.1�7.5
Female 30 (75)
Community-dweller 31 (78)
Mean days since fracture 153.9�50.2
Left-sided fracture 19 (48)
Pain from fracture: mild or less 32 (80)
Mean medications taken 4.1�2.6
Mean illnesses reported 2.8�1.6
Health: excellent or very good 14 (35)
Balance: always steady 9 (23)
Fall risk: low 16 (40)
Falls in past 12mo: �1 17 (43)
Mental status: intact 28 (70)
Sleep quality: good or very good 21 (53)
Mean Katz ADLS score23 3.2�2.0
Undertakes sport 1 (3)
Walks for exercise 17 (43)
Able to do heavy housework 10 (25)
Able to climb flight of stairs 23 (58)
Able to walk 800m 16 (40)
Hours on feet per day: �4 17 (43)
Indoor walking: unaided 14 (35)
Outdoor walking: unaided 4 (10)
Mean FAC score24 4.4�0.9

OTE. Values are mean � SD or n (%).
bbreviations: FAC, Functional Ambulation Categories; Katz ADLS,
rch Phys Med Rehabil Vol 85, May 2004
ubject Adherence to Protocols and Experience of
xercise

All 120 subjects completed the initial assessment and 108
90%) underwent at least part of the 1- and 4-month assess-
ents. Figure 1 shows the proportion of subjects lost to fol-

ow-up at 4 months by group. In addition, 2 subjects at 1 month
nd 4 subjects at 4 months were unable to complete the entire
hysical assessment because of ill health. Subject numbers
ompleting each test are shown in tables 2 through 5.

Statistical testing did not reveal any significant differences in
he time between assessments for the 3 groups. The mean
umber of days between preintervention and 1-month assess-
ents was 33.8�17.0 for the WBE group, 31.9�7.0 for the
WBE group, and 30.5�4.5 for the controls; and between the
reintervention and 4-month assessments it was 120.5�12.9
or the WBE group, 119.4�7.7 for the NWBE group, and
18.9�9.4 for the controls.

There were no statistically significant differences in compli-
nce with the exercise program between the subjects in the 2
xercise groups who had follow-up assessments, as determined
y completion of exercise records and reports by the subjects.
t 1 month, 85% of the WBE group and 89% of the NWBE
roup were doing the exercises at least 3 times weekly; at 4
onths these figures were 69% and 73%. Data on actual

umber of repetitions completed (from subject exercise logs)
ere not analyzed because they were incomplete. There were

lso no statistically significant differences in subject reports of
ain from the exercises (at 1mo, 15% of the WBE group and
6% of the NWBE group reported moderate or marked pain; at
mo, these figures were 29% and 14%, respectively) or their
erception of the usefulness of the exercises (at 1mo, 70% of
he WBE group and 66% of the NWBE group reported mod-

f Intervention and Control Groups at Preintervention Assessment

Non–Weight-Bearing Exercise
(n�40)

Control
(n�40)

79.1�8.9 77.2�8.9
31 (78) 34 (85)
34 (85) 33 (83)

158.5�55.7 145.7�45.5
24 (60) 23 (58)
30 (75) 34 (85)
4.9�3.5 3.7�2.3
3.0�2.0 3.3�2.2

15 (38) 11 (28)
11 (28) 15 (38)
16 (40) 16 (40)
8 (20) 14 (35)

31 (78) 31 (78)
21 (53) 15 (38)
3.1�2.4 3.2�2.5
4 (10) 3 (8)

18 (45) 20 (50)
11 (28) 13 (33)
28 (70) 24 (60)
20 (50) 21 (53)
22 (55) 23 (58)
20 (50) 19 (48)
9 (23) 5 (13)
4.6�0.6 4.3�0.7

Activities of Daily Living Scale.
tics o

rcise
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rate or marked usefulness; at 4mo, these figures were 71% and
6%, respectively). There was a trend indicating a difference
etween the groups for the perceived difficulty of the exercises
t the 1-month assessment (15% of the WBE group and 8% of
he NWBE group found the exercises difficult or very difficult;

ann-Whitney U�429.5, z��1.73, P�.08), and a significant
ifference at the 4-month assessment (17% of the WBE group
nd 0% of the NWBE group found the exercises difficult or
ery difficult; Mann Whitney U�363.0, z��2.50, P�.01).

ffect of the Intervention on Physical Performance
Tables 2 through 5 show preintervention and 1- and 4-month

ssessment values for the continuous variables. Mean between-
roup differences and their 95% confidence intervals are re-
orted in the table footnotes.
At the 1-month assessment, no differences were found be-

ween groups in the extent of improvement since the initial
ssessment for strength (F12,198�.92, P�.53), balance
F10,200�1.47, P�.15), gait (F8,204�.47, P�.88), or functional
erformance (F6,204�2.03, P�.06).
At the 4-month assessment, there were differences between

he groups in the extent of improvement since the initial as-
essment for balance (F10,196�2.82, P�.001) and functional
erformance (F6,200�3.57, P�.001), but not for strength
F12,190�1.09, P�.37) or gait (F8,200�.39, P�.92). The stan-
ardized discriminant function coefficients for the variables
ithin the balance domain were �.306 for the step test on the

ffected leg, �.449 for the step test on the nonaffected leg,
.662 for functional reach, �.397 for sway distance on the

oor, and .092 for sway distance on foam. For the functional
erformance domain, these values were .852 for timed sit-to-
tand, .273 for timed supine-to-sit, and �.210 for PPME total
core.

There were also statistically and clinically significant
etween-group differences for several ordinal variables. A

Fig 1. Flow of subj
arger proportion of people from the WBE group became
ble to undertake the lateral step-up on the affected leg
ithout hand support at 1 month (WBE, 30%; NWBE, 11%;

ontrol, 8%; �2
2�7.32, P�.03) and on the nonaffected leg

t 4 months (WBE, 30%; NWBE, 11%; control; 8%;
2
2�10.15, P�.006). At 4 months, more people in the WBE
roup became able to walk unaided (WBE, 36%; NWBE,
%; control, 14%, �2

2�20.02, P�.001).

ffect of Interventions on the Self-Reported Measures
No differences between the groups were found for self-rated

all risk, balance, health, quality of night-time sleep, pain,
ctivity levels, Katz Activities of Daily Living Scale, or Func-
ional Ambulation Categories performance at either 1- or
-month assessments.

DISCUSSION
This study found between-group differences for the domains

f balance and functional ability but not for strength and gait,
ith the weight-bearing exercise group showing the greatest

mprovement. For the balance domain, the most important
ontributors to this effect were improved functional reach and
tep test abilities. This indicates that these subjects gained
etter control of their center of mass while reaching and while
tepping, presumably because the exercises they undertook
rovided a greater challenge to the postural control system. No
etween-group differences were evident for improvements in
ostural sway, which has been shown to be an important risk
actor for falling.19 However, performance on this test is vari-
ble, so improvements may be more difficult to demonstrate
han on other balance measures used. Previous exercise pro-
rams that have led to improved postural sway have been
upervised and of longer duration.20 This program involved
ew visits to subjects and was also conservative in its chal-
enges to the postural control system. Because the exercises

through the study.
ects
Arch Phys Med Rehabil Vol 85, May 2004
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A

ere carried out at home, often while the person was alone,
afety was a prime consideration in exercise prescription.

The greatest contribution to the between-group difference in
unctional abilities resulted from improved sit-to-stand perfor-
ance. The weight-bearing group improved the most on timed

it-to-stand. This indicates the potential of this exercise pro-
ram to improve functional abilities that may have implications
or an older person’ s ability to continue to live independently
n the community. Each subcomponent of the PPME is mea-
ured on a 3-point scale, therefore, the lack of marked changes
n the PPME score may indicate the poor sensitivity of the scale
o smaller changes.

Multivariate analysis of the strength domain did not reveal
ignificant between-group differences. However, the WBE
roup did show a greater improvement in knee extension
trength and lateral step-up ability. Greater improvements in
uscle strength may have resulted from programs that specif-

cally targeted strength by overloading muscles in a more
ntense and structured manner. There was also a correlation
etween improvements in sit-to-stand ability and in knee ex-
ension strength for both the affected (r�.28, P�.005) and
onaffected (r�.23, P�.02) leg.

Although the multivariate analysis of the gait domain found
o significant between-group differences, when compared with
he other groups, more people in the WBE group were able to
alk unaided at the 4-month retest. This suggests better walking

bility and greater confidence while walking, despite no change in
ait speed or stepping rate. It is possible that greater between-
roup differences in these gait parameters could have resulted if
he WBE program had specifically targeted these factors. A more
xtensive WBE program could also include activities to prepare
articipants to deal with real-life environmental challenges, such
s practice on ramps, stairs, and various surfaces.

Table 2: Strength Bet

Outcome by Group Preinterve

Hip abduction affected leg
WBE 47.8�2
NWBE 49.9�2
Control 46.1�2

Hip abduction nonaffected leg
WBE 63.1�2
NWBE 61.4�2
Control 60.8�3

Hip flexion affected leg
WBE 39.8�2
NWBE 38.8�2
Control 38.2�2

Hip flexion nonaffected leg
WBE 52.9�2
NWBE 56.4�2
Control 53.4�2

Knee extension affected leg
WBE 124.5�6
NWBE 108.8�4
Control 106.4�5

Knee extension nonaffected leg
WBE 146.6�7
NWBE 146.9�6
Control 139.8�6

OTE. Values are mean � SD (N). Subject numbers at 1 month: WBE
ontrol, n�36. At 4 months, post hoc tests revealed differences betw
ffected leg (mean difference, 31.8N; 95% confidence interval [CI], 9
.6–48.7; P�.04).
rch Phys Med Rehabil Vol 85, May 2004
The lack of between-group differences in the extent of
mprovement in self-reported measures of functional ability,
eneral health, or activity levels indicates that the between-
roup differences discussed above were not perceived to have
esulted in measurable effects on ability to perform everyday
ctivities. This may reflect that self-reported functional out-
omes may be difficult to change with exercise alone, because
hey are likely to be affected by psychosocial and environmen-
al factors as well as by physical ability.21

Although weight-bearing exercise is less commonly used in
urrent clinical practice than non–weight-bearing exercise, it
as not associated with adverse effects in this study. No falls
ere reported while doing the exercises, and subjects did not

eport more pain while doing the weight-bearing exercise pro-
ram than what was reported by subjects doing the non–
eight-bearing program. Subjects in the exercise groups also
ad a comparable level of compliance with the prescribed
xercise program, suggesting a similar acceptance of the exer-
ises. Subjects in the weight-bearing group found the exercises
oderately more difficult, which probably reflects the use of

reater muscle forces and more muscle groups to gain and
aintain the upright position required for the weight-bearing

xercises. It is possible that the weight-bearing exercises had a
reater effect on the physical outcome measures purely as a
esult of this greater level of difficulty.

This exercise program was conducted in the home, with little
upervision from the physical therapists, so it was not possible
o gather reliable information about the actual intensity of
raining, that is, the number of repetitions completed or the
uration of exercise sessions. As a result, we cannot provide
nformation about the amount of practice required to produce
he improvements in motor function that were found.

-Group Comparisons

1 Month 4 Months

55.7�28.1 57.9�27.9
54.1�26.0 56.3�24.3
52.4�25.4 53.0�28.0

66.6�25.0 72.2�31.3
65.9�27.0 68.8�27.2
62.9�30.9 64.8�30.1

47.6�25.3 50.4�28.3
45.8�24.8 49.3�23.1
41.5�22.4 43.3�26.4

57.9�24.9 60.8�29.4
60.4�25.5 62.9�25.3
59.1�26.5 55.3�26.7

141.0�56.3 152.9�75.9*
119.6�47.3 125.6�47.2
113.4�61.0 112.9�73.0

162.9�70.0 172.0�79.6*
153.3�68.5 152.2�60.3
145.5�80.2 139.2�78.9

3; NWBE, n�37; control, n�36; 4 months: WBE, n�32; NWBE, n�34;
he control and WBE groups for knee extension strength for both the
.0; P�.02) and the nonaffected leg (mean difference, 27.2N; 95% CI,
ween

ntion
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Nineteen percent of subjects in the exercise groups who
nderwent the final assessment were not doing the prescribed
xercises at that time. This compliance rate is consistent with
ther exercise intervention studies22 and is not surprising, be-
ause no contact was made with the subjects between the 1-
nd 4-month assessments. A program that incorporated more
isits or follow-up phone calls might have produced a higher
ompliance rate. A more intense program might also have led
o greater between-group differences in the outcome measures.

The WBE program was designed to reflect the way muscles
ork during daily weight-bearing tasks, such as standing up,

Table 3: Balance Betw

Outcome by Group Preinterve

Step test affected leg (steps)
WBE 7.0�5
NWBE 7.7�7
Control 8.3�6

Step test nonaffected leg (steps)
WBE 7.8�5
NWBE 7.6�5
Control 8.9�6

Functional reach (cm)
WBE 17.5�6
NWBE 18.4�9
Control 17.8�8

Sway distance floor (mm)
WBE 76.4�4
NWBE 75.9�5
Control 90.3�5

Sway distance foam (mm)
WBE 136.6�8
NWBE 146.3�1
Control 143.5�9

OTE. Values are mean � SD. Subject numbers at 1 month: WBE, n
ontrol, n�36.
P� .05. Univariate tests of between-group differences on change sc
nd control groups for the step test on both the affected leg (mean dif
ifference, 2.6 steps; 95% CI, 0.9–4.7; P�.008) and for the functional
BE and NWBE groups for the step test on both the affected (mean

ifference, 3.1 steps; 95% CI, 1.3–4.8; P�.003) and for the functiona

Table 4: Gait Betwe

Outcome by Group

Time to walk 6m at comfortable pace (s)
WBE
NWBE
Control

No. of steps taken in 6m at comfortable pace
WBE
NWBE
Control

Time to walk 6m at fast pace (s)
WBE
NWBE
Control

No. of steps taken in 6m fast pace
WBE
NWBE
Control

OTE. Values are mean � SD. Subject numbers at 1 month: WBE, n
ontrol, n�36.
alking, reaching, and stair-climbing. Larger improvements
or the WBE group were found for the measures that reflected
aily task requirements (functional reach, step test, sit-to-stand
bility, walking aid use, and step-up ability); there were no
easures in which the NWBE group improved more than the
eight-bearing group. It therefore appears that exercises that
ore closely approximate daily functional tasks are a better

hoice for this population.
The external validity of this study is likely to be high.

ubjects were representative of those with fractured hips, peo-
le with a wide range of ages (57–95y) were included, and

-Group Comparisons

1 Month 4 Months

10.0�6.4* 11.0�6.3*
8.3�7.3 9.4�6.7
9.4�7.0 9.0�7.3

11.4�6.0* 11.7�5.9*
8.7�6.5 9.1�5.8

10.3�6.4 9.9�7.2

21.0�9.0 24.8�8.8*
18.7�7.4 19.9�8.1
19.9�9.0 19.4�10.0

78.8�47.7 79.0�46.0
81.3�53.1 70.0�52.8
89.2�54.4 89.8�59.9

128.5�80.5 115.7�73.3
142.5�111.2 122.0�84.1
128.8�85.2 129.0�79.4

NWBE, n�37; control, n�36; 4 months: WBE, n�33; NWBE, n�35;

At 4 months, post hoc tests revealed differences between the WBE
ce, 2.8 steps; 95% CI, 0.9–4.8; P�.01) and the nonaffected leg (mean
(mean difference, 5.9cm; 95% CI, 2.1–9.6; P�.004) and between the

ence, 2.9 steps; 95% CI, 0.9–4.8; P�.01) and nonaffected legs (mean
h (mean difference, 7.1cm; 95% CI, 3.4–10.9; P�.001).

roup Comparisons

tervention 1 Month 4 Months

.3�10.0 12.3�9.0 11.8�9.2

.9�13.2 14.2�11.4 13.2�12.9

.2�10.9 13.3�12.1 13.2�11.7

.3�10.1 18.7�10.8 18.3�11.0

.6�6.4 17.0�5.2 17.3�7.1

.1�8.8 17.7�11.1 17.2�9.4

.4�8.6 9.2�8.4 9.2�9.1

.3�10.8 11.0�10.0 9.9�10.8

.2�10.2 11.9�15.7 11.0�11.6

.1�9.8 16.2�10.3 16.3�10.7

.1�5.8 15.6�5.3 15.7�6.0

.9�8.3 16.7�12.8 16.3�9.9

NWBE, n�37; control, n�37; 4 months: WBE, n�33; NWBE, n�36;
een

ntion
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A

here were few exclusion criteria. In addition, subjects were
ecruited from several hospitals, both public and private care,
nd from several different settings (orthopedic wards, rehabil-
tation wards, physical therapy departments). The subjects had
eceived several different treatment approaches before entering
he study and represented a range of socioeconomic and ethnic
ackgrounds.

CONCLUSIONS
This study indicates that a home-exercise program with

imited supervision can be of benefit after hip fracture. Weight-
earing exercise produced greater improvements than non–
eight-bearing exercise or no exercise, particularly in balance

nd functional performance. All participants had completed the
sual postfracture care, so it is evident that they had the
otential for further improvements in physical functioning,
articularly with a weight-bearing exercise program.
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