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A B S T R A C T

The purpose of the study was to assess the effects of 12-month risk-based multifactorial fall prevention

program on postural control of the aged. Five hundred and ninety-one (97%) eligible subjects were

randomized into an intervention group (IG) (n = 293) and a control group (CG) (n = 298). The effects of the

program were measured on standing, dynamic, and functional balance.

In standing balance, the velocity moment of semi-tandem standing decreased in IG (median change

�0.54 mm2/s) but increased in CG (+3.84 mm2/s) among all women (p = 0.011) and among the women

aged 65–74 years (�1.65 mm2/s and +2.80 mm2/s, correspondingly) (p = 0.008). In a dynamic test,

performance distance tended to decrease in IG (�26.54 mm) and increase in CG (+34.10 mm) among all

women (p = 0.060). The women aged 75 years or over, showed marginally significant differences between

the groups as regards changes in performance time (�2.66 s and �0.90 s) (p = 0.068) and distance

(�92.32 mm and +76.46 mm) (p = 0.062) of the dynamic balance test in favor of IG. Men showed no

significant differences in the changes between the groups in any balance measures.

� 2007 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Falls and unstable balance are common serious clinical
problems among aged people. A pooled data set demonstrated
that the major risk factors for falls are muscle weakness and
deficits in balance and gait (Rubenstein, 2006). Multifactorial
interventions are consistent with the generally multifactorial
causation of falls (Gillespie et al., 2003).

Randomized controlled exercise interventions to reduce falls and
the risk factors for falling have been successful in improving the
balance of aged people with high risk for falling (Barnett et al., 2003;
Brouwer et al., 2003; Song et al., 2003; Nitz and Low Choy, 2004),
while others have not (Rubenstein et al., 2000; Latham et al., 2003;
Lord et al., 2003; Steadman et al., 2003). Only a few randomized
controlled multifactorial fall prevention studies including assess-
ment of the effects of the intervention on postural control have been
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conducted among the community-dwelling aged. A study per-
formed among aged subjects with at least one risk factor for falling
showed a significant reduction of persons with balance impairment
at follow-up compared to the baseline (Tinetti et al., 1994). A study
carried out among community-dwelling aged persons without
specified risk factors for falling also showed significant improve-
ment in functional balance (Yates and Dunnagan, 2001).

The purpose of this study was to assess the effects of
randomized controlled 12-month risk-based multifactorial fall
prevention on the standing, dynamic, and functional balance of the
aged. We also investigated whether the effects on postural control
differ by gender and age.

2. Methods

2.1. Subjects

This study is part of a fall prevention trial among the aged living
in Pori, Finland. Details regarding the design and methodology of
the trial have been reported elsewhere (Sjösten et al., 2007).

mailto:majosa@utu.fi
http://www.sciencedirect.com/science/journal/01674943
http://dx.doi.org/10.1016/j.archger.2007.09.006


Fig. 1. Center of pressure target arrangements for the dynamic test. Subjects were

asked to move their center of pressure along a track shown on a computer screen.
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Briefly, the inclusion criteria were: age 65 years or over, at least one
fall during the previous 12 months, Mini Mental State Examination
�17, able to walk 10 m independently with or without walking
aids, and living at home or in sheltered housing. Persons willing to
participate and fulfilling the inclusion criteria (n = 591) (97% of
those interviewed by a geriatrician) were randomly assigned into
an intervention group (IG) (n = 293) and a control group (CG)
(n = 298). The subjects were randomized separately in two age
groups (65–74 and �75 years) after the baseline assessment using
consecutively numbered sealed envelopes.

2.2. Balance measurements

Balance measurements in both groups were completed at
baseline and after 1 year. The measurements were done by two
trained physiotherapists. The follow-up measurements were non-
blinded. Balance was measured using the Good Balance1 system
(Metitur, Finland) consisting an equilateral triangular force plat-
form connected to a computer. The following measurements were
carried out with subject standing on the force platform: (1) normal
standing for 30 s with eyes open, hands hanging down loosely, feet
comfortably apart, and gaze fixed on a mark (a cross on the
opposite wall at 2 m) at eye level; (2) normal standing as above for
30 s but with eyes closed; (3) semi-tandem (the first metatarsal
joint of one foot besides the other foot’s calcaneus) standing for
20 s with eyes open, hands hanging down loosely and gaze fixed on
a mark as before. The tests were performed three times in the same
order for every subject, starting with the easiest test and advancing
to the more difficult tests. One trial for the tests 1 and 2 and two
trials for test 3 were done first. These three tests are referred to as
‘‘standing balance tests’’.

For movement of the centre of pressure, three balance outcome
variables were calculated for all standing balance tests: ante-
roposterior sway velocity, mediolateral sway velocity, and velocity
moment, which refers to the first moment of velocity calculated as
the mean area covered by the movement of the centre of pressure
during each second of the test, taking into account both the
distance from the geometrical midpoint of the test and the speed of
movement during the same period (Era et al., 1996). The lowest
value of the velocity moment was used as an indicator to choose
the test for the analysis. The effects of body height were
compensated for by adjusting the absolute sway measures of
anteroposterior and mediolateral sway velocity according to the
height ([sway variable/subject’s height in cm] � 180) (Era et al.,
1996). In the velocity moment, the effect of body height was
compensated for according to the following formula: sway
variable/subject’s height in cm2 � 1802.

In the dynamic balance test the subjects were asked to move
their center of pressure along a track shown on a computer screen.
The target arrangements of the test are shown in Fig. 1. The
performance time (time used to complete the test) and the
distance (the extent of the path traveled by the centre of pressure
during the test) were measured. The test with the shortest
performance time of five repetitions was entered in to the analysis.

The Berg Balance Scale (BBS) (Berg et al., 1989) was used as a
functional balance measure. The other measurements done are
presented elsewhere (Sjösten et al., 2007).

2.3. Intervention for fall prevention

The 12-month fall prevention program was based on an
individual risk factor analysis and it was customized to suit each
participant’s health. The details of the program have been described
elsewhere (Sjösten et al., 2007). The intervention consisted of an
individual geriatric assessment, individual counseling and guidance
in fall prevention, home hazards assessment, group physical
exercise, lectures, psychosocial activity groups, and home exercise.
The subjects were divided into three exercise groups according to
their physical functional abilities. Exercise was done in groups of 4–
10 participants every second week under the guidance of a
physiotherapist. Each session (45–50 min) began with warming
up (5 min), including brisk walking and upper body movements.
Balance, coordination, and weight-shifting exercises (15 min)
included standing on one foot, toes, and heels, semi-tandem stance
and squat, tandem stance and squat, reaching forward, bending
down, marching in place lifting the knees, and walking exercises
such as heel-toe walking, walking backward, stepping sideward,
walking the figure of eight, and tandem walking. Circuit training for
muscle strength (20 min) included training of the lower extremities
(hip and knee extensors and flexors, ankle plantar and dorsal flexors)
and the abdominal and back muscles using the participants’ body
weight. Muscle strength training consisted of sit-to-stand, one-leg
squat, and toe and heel rises. Each exercise was performed for 45 s,
and the cooling time between the exercises was about 30 s,
including the transition from one exercise to another. Two to four
circuits were performed with 3–5-min cooling between the circuits.
Cool-down (5–10 min) included stretching of the trained muscle
groups and relaxation exercises. The intensity of the sessions was
increased progressively (levels 1–4) according to the subjects’
fitness level. The intensity was measured after each session by the
Borg Rating of Perceived Exertion Scale (Borg, 1998). Exercises could
be performed by holding onto a rail if necessary due to the
participants’ health. The use of the rail was gradually minimized
during the intervention.

The subjects were advised to perform physical exercises similar
to those performed in groups three times a week at home. The
subjects got written information based on the content of the group
exercise sessions and were encouraged to record their daily
physical activity in exercise diaries.

The subjects in CG attended one session of counseling and
guidance on specified risk factors of falling during the 12-month
follow-up.
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2.4. Ethics

The study was conducted according to the guidelines of the
Declaration of Helsinki. The Ethics Committee of Satakunta
Hospital District approved the study protocol. The participants
gave informed consent.

2.5. Data analyses

A total of 66 subjects dropped out (37 in IG and 29 in CG)
during the follow-up of 12 months. The main reasons were
health problems (n = 18), death (n = 9), dissatisfaction with
the study (n = 2), and motivational (n = 2) or financial reasons
(n = 2). Subjects with baseline and follow-up data of at least
one balance measurement were included in the analyses
(n = 525) (89% of those eligible). Of the 525 subjects, 256 (37
men and 219 women) belonged to IG and 269 (49 men and 220
women) to CG.

The data were analyzed on an intention-to-treat analysis basis.
The differences in the demographic variables between IG and CG
were analyzed using the chi-square test, Fisher’s exact test or
Mann–Whitney U-test. Kolmogorov–Smirnov’s test was used to
test the normality of distributions.

Mann–Whitney U-test was used to test the differences in
balance outcome variables between the groups at baseline and in
the changes between the groups during the follow-up. Firstly, the
differences in changes were analyzed for all men and women.
Secondly, corresponding analyses were performed in the two age
Table 1
Baseline characteristics of the participants (n = 525) in the intervention (n = 256) and c

Intervention group

Men, n = 37, n (%) Wom

Agea (years) 72.0 (69.0–76.0) 72

Age

<75 years 24 (65) 143

�75 years 13 (35) 76

Marital status

Married or co-habiting 29 (78) 83

Single 3 (8) 14

Widowed, divorced or

judicial separation 5 (14) 122

Living place

Home 36 (100) 211

Sheltered housing 0 (0) 8

Living circumstances

Living with a spouse or another person 32 (86) 85

Living alone 5 (14) 134

Education

More than basic 10 (27) 62

Basic 26 (70) 155

Less than basic 1 (3) 2

Use of walking aids

No 33 (89) 180

Yes 4 (11) 39

Use of prescribed medication

<4 15 (41) 112

�4 22 (59) 107

MMSEa 28.0 (27.0–29.0) 28

GDSa 3.0 (2.0–7.0) 4

ADLa,b 31.0 (31.0–32.0) 32

No statistically significant differences between the groups were found either among m
a Median (lower quartile–upper quartile). MMSE: Mini Mental State Examination; G
b ADL comprised of eight variables: the capability of using toilet, washing up, taking a s

bed, eating, and cutting toenails. Each variable consisted of five categories, and the rang
groups (65–74 and �75 years) of men and women. p-Values less
than 0.05 were considered statistically significant and p-values
between 0.05 and 0.080 marginally significant. Data are expressed
as median and lower quartile–upper quartile. SAS System for
Windows, version 9.1 (SAS Institute Inc., Cary, NC) was used in
statistical analyses.

3. Results

3.1. Dropout analysis

Among men, there was a marginally significant difference
between those who completed the study (n = 86) and those who
dropped out (for reasons other than death) (n = 7) in BBS (53.0,
49.0–54.0 and 46.0, 31.0–52.0, correspondingly) (p = 0.060).
Eighty-four percent of men completing the study lived with a
spouse or another person and 16% lived alone, while the
corresponding proportions among the male drop-outs were 29%
and 71% (p = 0.004).

Among women, there were significant differences between
those who completed the study (n = 439) and the drop-outs
(n = 50) in median age (72.0, 68.0–76.0 and 77.0, 73.0–84.0)
(p < 0.001), Mini Mental State Examination (28.0, 26.0–29.0 and
27.0, 25.0–28.0) (p = 0.006), GDS (4.0, 1.0–8.0 and 5.0, 2.0–13.0)
(p = 0.045), managing the activities of daily living (32.0, 31.0–
32.0 and 29.0, 23.0–32.0) (p < 0.001), and BBS (53.0, 50.0–55.0
and 47.5, 38.0–52.0) (p < 0.001) in favor of those who completed
the study.
ontrol groups (n = 269), by gender

Control group

en, n = 219, n (%) Men, n = 49, n (%) Women, n = 220, n (%)

.0 (68.0–76.0) 74.0 (70.0–77.0) 71.5 (68.0–76.0)

(65) 28 (57) 150 (68)

(35) 21 (43) 70 (32)

(38) 40 (82) 95 (43)

(6) 1 (2) 16 (7)

(56) 8 (16) 109 (50)

(96) 49 (100) 205 (93)

(4) 0 (0) 15 (7)

(39) 40 (82) 98 (45)

(62) 9 (18) 122 (55)

(28) 7 (14) 65 (30)

(71) 41 (84) 153 (70)

(1) 1 (2) 2 (1)

(82) 39 (80) 183 (83)

(18) 10 (20) 37 (17)

(51) 28 (57) 122 (55)

(49) 21 (43) 98 (45)

.0 (26.0–29.0) 27.0 (26.0–29.0) 28.0 (26.0–29.0)

.0 (2.0–8.0) 3.0 (1.0–6.0) 4.0 (1.0–8.0)

.0 (30.0–32.0) 32.0 (31.0–32.0) 32.0 (31.0–32.0)

en or women.

DS: Geriatric Depression Scale; ADL: Activities of Daily Living.

hower, taking a sauna, dressing-up and taking off one’s clothes, getting in and out of

e of the sum score of ADL was 8–40. A bigger figure indicates better performance.



Table 2
Anteroposterior and mediolateral velocities of sway and velocity moment in three standing balance tests at baseline and after a 12-month intervention in the intervention

and control groups, by gender

Intervention group Control group p-Value

Baseline Follow-up Baseline Follow-up

Men

Test 1 n = 35 n = 49

Anteroposterior velocity (mm/s) 7.9 (5.8–9.5) 7.5 (5.9–8.5) 7.2 (6.4–9.7) 7.5 (6.3–8.8) 0.761

Mediolateral velocity (mm/s) 3.7 (2.9–4.4) 3.6 (2.6–5.0) 3.7 (2.8–5.2) 3.5 (2.8–4.8) 0.476

Velocity moment (mm2/s) 10.0 (7.0–15.3) 8.9 (5.9–12.6) 8.9 (6.4–15.3) 9.1 (6.2–13.5) 0.713

Test 2 n = 35 n = 48

Anteroposterior velocity (mm/s) 12.4 (9.5–15.6) 11.7 (9.1–17.4) 13.7 (9.8–17.9) 12.0 (10.1–18.0) 0.768

Mediolateral velocity (mm/s) 5.1 (3.9–7.0) 4.9 (3.4–5.9) 5.2 (3.7–7.4) 4.3 (3.3–7.1) 0.861

Velocity moment (mm2/s) 20.1 (10.6–30.0) 15.6 (12.0–28.9) 20.8 (12.6–37.9) 16.5 (10.9–32.5) 0.489

Test 3 n = 34 n = 43

Anteroposterior velocity (mm/s) 12.7 (9.9–15.3) 14.9 (11.6–15.9) 14.7 (11.1–17.3) 15.4 (11.2–19.9) 0.790

Mediolateral velocity (mm/s) 16.7 (15.1–24.2) 20.8 (16.5–25.7) 18.9 (16.6–22.5) 19.9 (17.2–25.2) 0.601

Velocity moment (mm2/s) 51.7 (41.3–64.9) 65.8 (40.8–88.1) 59.5 (47.6–79.4) 67.4 (41.1–96.5) 0.340

Women

Test 1 n = 211 n = 216

Anteroposterior velocity (mm/s) 6.4 (5.3–8.3) 6.5 (5.3–8.1) 6.3 (5.3–8.0) 6.4 (5.2–8.1) 0.885

Mediolateral velocity (mm/s) 3.3 (2.8–4.6) 3.5 (2.8–4.5) 3.3 (2.6–4.2) 3.2 (2.6–4.1) 0.144

Velocity moment (mm2/s) 8.0 (5.6–12.6) 7.5 (5.8–11.7) 7.4 (4.9–11.2) 7.0 (5.0–11.2) 0.919

Test 2 n = 206 n = 215

Anteroposterior velocity (mm/s) 10.6 (8.3–14.6) 10.2 (7.9–13.7) 10.6 (7.8–13.3) 10.4 (7.8–13.9) 0.356

Mediolateral velocity (mm/s) 4.5 (3.6–6.2)a 4.5 (3.6–6.1) 4.1 (3.2–5.7)a 4.3 (3.2–5.5) 0.762

Velocity moment (mm2/s) 15.1 (9.6–26.4) 14.1 (10.0–22.7) 13.7 (9.3–22.6) 13.6 (8.6–20.6) 0.328

Test 3 n = 193 n = 200

Anteroposterior velocity (mm/s) 11.4 (9.4–14.2) 11.6 (9.2–14.4) 11.2 (9.0–14.1) 11.3 (9.2–14.7) 0.399

Mediolateral velocity (mm/s) 16.6 (13.6–20.5) 17.5 (14.5–20.4) 15.9 (12.9–19.4) 16.7 (13.6–20.7) 0.546

Velocity moment (mm2/s) 46.0 (32.7–63.6) 46.4 (34.3–63.6) 43.2 (32.2–61.1) 45.6 (32.1–67.9) 0.011

Values are median (lower quartile–upper quartile). A smaller figure indicates better performance.
a Marginally significant (p = 0.060) differences between the groups at baseline.
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3.2. Baseline characteristics

Among the 525 subjects who completed the study, there were
no significant differences between the groups in the baseline
characteristics among either men or women (Table 1).

3.3. Participation rates

The mean participation rate (the number of attended sessions
divided by the number of sessions offered during the intervention)
of the IG subjects were 64% among men and 63% among women in
Table 3
Performance times and distances of dynamic balance test and Berg Balance Scale (BBS) s

groups, by gender

Intervention group

Baseline Follow-up

Men

Dynamic test n = 33

Time (s) 15.5 (13.4–19.1) 13.7 (12.1–15.7)

Distance (mm) 925.8 (830.6–1237.3) 1014.9 (825.5–1137.4)

n = 37

BBS 53.0 (50.0–54.0) 54.0 (50.0–56.0)

Women

Dynamic test n = 195

Time (s) 15.7 (12.9–19.3) 13.4 (11.4–16.6)

Distance (mm) 1006.8 (854.8–1249.5)a 977.1 (842.8–1143.1)

n = 218

BBS 53.0 (50.0–55.0) 54.0 (51.0–56.0)

Values are median (lower quartile–upper quartile). A smaller figure indicates better pe
a Marginally significant (p = 0.079) differences between the groups at baseline.
group exercises, 26% and 38% in lectures, and 22% and 29% in
psychosocial groups, respectively. Men performed home exercises
on an average of 2.5 (SD 2.2) and women 2.6 (2.0) times per week.

3.4. Changes during the intervention

In standing balance, there was a significant difference in the
changes between the groups in the velocity moment of semi-
tandem standing with eyes open among women (Table 2). This
difference was in favor of IG. In the less demanding standing
positions in tests 1 and 2 (normal standing, eyes open and closed),
cores at baseline and after a 12-month intervention in the intervention and control

Control group p-Value

Baseline Follow-up

n = 47

15.8 (13.4–19.2) 15.7 (11.9–19.0) 0.366

1004.8 (820.7–1212.2) 1030.7 (856.4–1289.2) 0.473

n = 49

53.0 (49.0–54.0) 53.0 (50.0–55.0) 0.247

n = 203

15.6 (13.2–18.8) 14.4 (11.9–17.2) 0.264

968.1 (824.4–1165.1)a 971.0 (835.3–1187.7) 0.060

n = 219

53.0 (49.0–55.0) 53.0 (50.0–55.0) 0.772

rformance in dynamic test and a bigger one in Berg Balance Scale (BBS) score.



Table 4
Statistically significant or marginally significant differences in the changes between the groups in standing and dynamic balance among women aged 65–74 years and 75

years and older

Intervention group Control group p-Value

Baseline Follow-up Baseline Follow-up

Women <75 years

Test 3 of standing balance n = 133 n = 145

Velocity moment (mm2/s) 41.2 (30.8–58.9) 40.1 (32.6–56.8) 40.8 (31.2–52.6) 42.0 (30.7–56.2) 0.008

Women �75 years

Dynamic test n = 61 n = 57

Time (s) 16.6 (14.4–21.6)a 14.9 (12.4–17.4)a 17.3 (14.2–22.0)a 15.6 (13.1–19.0)a 0.068

Distance (mm) 1085.3 (936.6–1406.3) 1046.4 (914.5–1195.4) 1040.4 (873.4–1336.9) 1062.3 (948.5–1364.5) 0.062

Values are median (lower quartile–upper quartile). A smaller figure indicates better performance. Median change in IG was�2.66 and in CG�0.90. No significant differences

between the groups in baseline values either among women 65–74 years or among those 75 years and older.
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no significant differences in the changes between the groups were
found among women. Men showed no significant differences in the
changes between IG and CG in any standing balance test.

The CG women performed marginally significantly better in the
distance of dynamic balance test than the IG women at baseline
(Table 3). The difference in the changes between the groups in the
distance of dynamic balance test was significantly in favor of the IG
women. No other significant differences in the changes between IG
and CG were found either among men or women. Functional
balance tested by BBS did not involve significant differences in the
changes between the groups in men or women.

Subgroup analyses of the subjects aged 65–74 years and those
of 75 years or over revealed significant or marginally significant
differences in the changes between the groups among women, but
not among men (limited data for subgroups in Table 4). In standing
balance, there was a significant difference in the changes between
IG and CG in the velocity moment of semi-tandem standing which
improved in IG compared with CG among the women aged 65–74
years. Marginally significant differences in the changes between
the groups emerged in the performance time and distance of the
dynamic balance test among the women aged 75 years or over.
These differences in the changes between the groups were also in
favor of IG.

4. Discussion

The purpose was to determine whether a risk-based multi-
factorial fall prevention program improved the postural control of
the community-dwelling aged with a history of falling. Most
participants (84%) were women, which is consistent with the fact
that more women than men are at risk of falling (Campbell et al.,
1990). In standing balance, a positive effect was found only in the
velocity moment of semi-tandem standing, which was the most
demanding standing position used. This effect was found among all
women and those aged 65–74 years. In the dynamic balance test,
performance distance improved in IG but decreased in CG among
all women and those aged 75 years or older. Greater improvement
in IG than CG was found in the performance time of the dynamic
test only among the women aged 75 years or older. No statistically
significant differences in changes were observed among men.

The effects of prevention program on postural balance were
good but not excellent. The absence of a greater effect on postural
control could be due to several reasons. The participants aged 65
years and older and having experienced at least one fall during the
previous 12 months may not have been frail enough to improve
their balance due to the program. Forty-two percent of both men
and women had experienced only one fall during the previous 12
months. A prospective study of a community population 70 years
and older demonstrated that about 15% of falls result from an
external event that would cause most people to fall (Campbell
et al., 1989). People experiencing such falls are usually younger,
more active and cognitively able, with no need for further action
because of the fall (Campbell and Robertson, 2006). Only 11% of our
participants scored 45 or less in BBS at baseline, which has been
used as an indicator of an increased falling risk among the aged
(Bogle-Thorbahn and Newton, 1996; Steadman et al., 2003).
Another reason for the absence of a greater effect may be that the
exercises were not intensive enough. The group exercises were
performed twice a month. The participation rates in the exercise
sessions were 64% among men and 63% among women. The
subjects were also advised to perform physical exercises similar to
those performed in groups three times a week at home, and 32% of
men and 38% of women did so. Women participated in lectures and
psychosocial groups more often than men, hence showing better
compliance than men. Participation in fall prevention trials is low
and variable (Campbell and Robertson, 2006). Acceptance has been
especially low with interventions some people find unacceptable,
such as psychotropic drug withdrawal (Tinetti et al., 1994;
Campbell et al., 1999). However, participation in actual programs
is assumed to be greater (Campbell and Robertson, 2006). Thirdly,
drop-out analysis revealed that the women who failed to complete
the study were older and had poorer physical, cognitive, and
psychological functional abilities than those completing. Hence,
those most likely to benefit from the intervention (Tinetti et al.,
1996; Campbell et al., 1997; Robertson et al., 2002) were not
reached.

In the study, non-parametric statistical tests were used due to
the distributions of the outcome variables were extremely skewed.
In addition, there was no need to use baseline variables as
covariates because no differences were detected between the
groups in baseline characteristics.

Our results are in line with an earlier randomized controlled
multifactorial fall prevention study implemented among 250 fall-
prone community-dwelling aged persons, where the number of
subjects with balance impairment diminished during the median
follow-up period of 4.5 months (Tinetti et al., 1994). Another
randomized controlled study also showed that significant
improvements in functional balance can be gained by a 10-week
home-based multifactorial fall prevention among the community-
dwelling aged without a specified risk factor for falling. The sample
size of the study was only 37, and the follow-up period was short
(10 weeks) (Yates and Dunnagan, 2001). Our intervention was long
(12 months), and the effects on falls, injurious falls and all-cause
mortality will be followed up for 5 years. With 591 subjects
recruited, this is also by far the largest risk-based multifactorial fall
prevention trial in Finland.

The measurements of postural balance used in our study have
been established as reliable. The test–retest reliability of standing
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balance tests in normal standing with eyes open and closed
(Hofmann, 1998; Sihvonen and Era, 1999) and in the performance
time and distance of the dynamic balance test have been found to
be good (Sihvonen et al., 2004). The reliability and validity of the
Berg Balance Scale has been tested among elderly persons (Berg
et al., 1995), and it is one of the most widely used functional
balance tests.

The multifactorial nature of the intervention makes it difficult
to conclude which aspects of the program facilitated the positive
effects. It could be assumed that the most effective components for
balance improvements were the group exercise sessions and home
exercises. Day et al. (2002) examined the benefits of each
component of their multifactorial fall prevention intervention
and found the exercise program most effective in preventing falls
and improving balance. Home hazard management and vision
screening and referral were not markedly effective when used
alone but added value when combined with an exercise program.
The reduction in falls was associated with improved balance.

4.1. Conclusions

Twelve-month risk-based multifactorial fall prevention pro-
gram had favorable effects on the postural control of women only
in the most demanding standing balance test used. The improve-
ments of performance distance and time in dynamic balance test in
women aged 75 years and older in our study may demonstrate
more confident postural control close to the limits of stability.
Whether these improvements are associated with a reduction of
falls among women will be analyzed later.
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Sjösten, N., Salonoja, M., Piirtola, M., Vahlberg, T., Isoaho, R., Hyttinen, H., Aarnio, P.,
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