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ABSTRACT
Purpose: To investigate whether self-assessed balance 

confidence and functional balance are associated with falls in 
older persons with hip fracture history. Methods: This study 
is a part of a larger study on functional capacity and exercise 
rehabilitation in hip fracture patients. Seventy-nine patients, 
operated at the local hospital for collum or trochanter fracture 
within one-half to 7 years, participated in the laboratory mea-
surements. Balance confidence was assessed with Activities-
specific Balance Confidence scale (ABC) and functional balance 
using the Berg Balance Scale (BBS). According to self-reported 
number of falls during the previous 6 months participants 
were classified as those with falls vs. no falls; recurrent falls (3 
or more falls) vs. occasional/no falls (< 3 falls); indoor falls vs. 
no indoor falls; outdoor falls vs. no outdoor falls. The relation-
ships between ABC, BBS, and fall status were tested by logistic 
regression.  Results: Lower BBS score was associated with all 
falls during previous 6 months (OR 0.929, 95% CI 0.875-0.987). 
Lower ABC score was associated with recurrent falling (OR 
0.974, 0.952-0.998), as well as lower BBS score (OR 0.876, 0.797-
0.962). Additionally, lower ABC and lower BBS scores were 
related to indoor falls (ABC OR 0.975, 0.957-0.993; BBS OR 0.913, 
0.852-0.978). Participants with outdoor falls did not differ from 
those with no outdoor falls in ABC scores or BBS.  Conclusions: 
Self-assessed balance confidence and functional balance are 
related to prevalence of recurrent and indoor falls in older hip 
fracture patients. Therefore use of Activities-specific Balance 
Confidence scale and Berg Balance Scale might be reasoned 
to expand in evaluating the probability for falls among at-risk 
elders. 
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INTRODUCTION
	 Falls among older adults are a common occurrence. Each 

year, approximately one third of persons over age 65 experi-
ence a fall. About 10% to 25% of falls lead to injuries, including 
soft tissue injuries and fractures.1-5 Fall-related injuries decrease 
mobility and increase morbidity.6-8 One of the most serious 
consequences of falling among older people is hip fracture, 
which occurs in approximately 1% of falls. The incidence of hip 
fractures seems to be increasing.9,10 Hip fracture increases the 
use of health and social care, need for help in daily activities, 
and also use of assistive devices.11 Approximately 20% of hip 
fractures lead to permanent placement in long-term care.12 
Higher mortality rates have also been observed among older 
adults with hip fracture.13

	 A variety of risk factors for falling have been identified. 
Falling is often related to higher age, previous falls, and chron-
ic and acute illnesses.1,3,14-19 Fear of falling and uncertainty 
of maintaining balance are also related to fall incidence.20-22 
Among healthy older people who reported fear of falling, the 
prevalence of all falls in previous 3 month was 60%, whereas 
among less fearful elderly it was 30%.23 Older adults reporting 
a fall during the previous year, were less confident in main-
taining balance in daily activities than other healthy older 
adults who have not fallen.22,24  Fear of falling and uncertainty 
of maintaining balance may have significant implications on 
older adults’ ability to live independently. 

	 Impaired balance has been recognized as a risk factor for 
falls.25 Lajoie and Gallagher suggested that elderly persons 
that score 50 on the Berg Balance Scale (BBS) would present a 
10% change of sustaining a fall, whereas a score of 38 or lower 
indicates 90% change of falling.22

Hip fractures cause mobility limitations and other adverse 
health consequences, which together or separately increase 
the risk for falls. Further, previous fall, which lead to the hip 
fracture may have affected self-assessed balance confidence. 
Therefore older people with hip fracture may be considered 
as the high risk group for future falls.26 Limited research efforts 
have focused on risk factors based on fall status, specifi-
cally occasional versus recurrent falls, or indoor versus outdoor 
falls. 

The purpose of this study was to determine whether bal-
ance confidence or functional balance is related to falling 
prevalence or location of falls among older people with previ-
ous hip fracture. 
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MATERIAL AND METHODS
Participants

This study is a part of a larger study on functional capacity 
and exercise rehabilitation in hip fracture patients, started in 
2004. Study population consists of all 60- to 85-year-old patients 
operated at the local hospital for collum or trochanter fracture 
within 6 months to 7 years prior to the baseline measurements. 
Almost all of the subjects had a low-energy fracture due to fall-
ing. Those with neurological diseases (including memory disor-
ders), progressive severe illnesses, or inability to walk outdoors 
without other person’s assistance were excluded. A total of 452 
potential participants with previous hip fracture were informed 
by a letter about the study. Those who were willing to par-
ticipate were interviewed by telephone (N=132) to insure that 
inclusion and exclusion criteria were met. Of those interviewed, 
79 former patients (54 women and 25 men) were eligible and 
willing to participate in laboratory measurements. Forty-seven 
percent of the participants had the hip fracture surgically man-
aged with an internal fixation (ORIF) and 53% had joint replace-
ment. Participants signed an informed consent document prior 
to baseline measurement. The study plan was approved by the 
Ethics Commission of the Central Finland Health Care District.

Medical examination
Medical examination by a physician and a research nurse 

focused on identifying possible neurological, cardiovascular, 
and musculoskeletal conditions which would be contraindica-
tions to take part in measurements. The presence of chronic 
conditions and use of medications were documented accord-
ing to health questionnaire, current prescriptions, and medical 
records.  The background data of the study population is pre-
sented in Table 1.

Fall status
Participants were classified as having no falls, falls (one or 

more), no or occasional falls (0-2 falls), recurrent falls (3 or more), 
indoor falls, and outdoor falls based on self-reported fall history 

during the previous 6 months.  Four sets of statistical com-
parisons were performed between (1) participants with falls vs. 
those with no falls, (2) participants with recurrent falls vs. those 
with occasional/no falls, (3) those with indoor falls vs. no indoor 
falls, and (4) those with outdoor falls vs. no outdoor falls. 

Self-assessed balance confidence
Activities-specific Balance Confidence scale, ABC27, was 

used to measure confidence in carrying out specific activities 
without falling or becoming unsteady. ABC scale consists of 16 
items, where subjects were asked to report their confidence 
levels when they are doing different activities, including those 
performed outside the home. Answers in every specific activ-
ity were rated from 1 (no confidence) to 10 (total confidence). 
Higher total score (range 16-160) indicates good balance con-
fidence. The ABC scale is used in various studies also among 
older persons and it has acceptable measurement properties.28-

30  Among healthy older adults, Chronbach alpha was 0.96 and 
retest reliability was r = 0.92.27

Functional balance
Functional balance was measured using the Berg Balance 

Scale, BBS31, which evaluates a person’s ability to perform dif-
ferent tasks related to subjects’ skills to sit down, stand up, 
reach, turn around them, look over the shoulders, and stand on 
one foot. Ability to perform each of the 14 tasks is rated from 
0 (incapable) to 4 (safe and independent). Total score ranges 
between 0 and 56 and higher scores in BBS represent good 
functional balance. The results from previous studies have 
shown that the internal consistency, test-retest reliability, and 
construct validity of the BBS are adequate for measuring bal-
ance in older adults.30-34

Data analysis
Mean differences in baseline characteristics, ABC and BBS 

between groups were tested with independent sample t-test. 
Two separate logistic regressions were used to analyze the data 

Table 1.  Baseline Characteristics of Study Population 

	 Women (N=54)		  Men (N=25)	

Variables	 mean ± SD	 range	 mean ± SD	 range	 p-value‡

Age (years)	 76.0 ± 6.2	 60-85	 73.6 ± 7.4	 60-82	 0.145

Height (cm)	 159.0 ± 5.8	 144-174	 172.7 ± 7.3	 158-187	 0.001

Weight (kg)	 68.0 ± 11.2	 42-99	 77.9 ± 12.0	 47-100	 0.001

Chronic diseases*	 3.4 ± 1.9	 0-9	 2.8 ± 2.0	 0-8	 0.178

Medications†	 5.6 ± 2.9	 0-11	 4.0 ± 3.5	 0-14	 0.037

*Number of chronic diseases assessed by a physician
† Regularly used medication, prescribed by a physician
‡ Independent samples t-test
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with fall status as the dependent variable and self-assessed bal-
ance confidence (ABC score) and functional balance (BBS score) 
as independent variables. The analyses were performed to the 
whole group. The relationship between different fall status and 
ABC, and fall status and BBS was examined first unadjusted. 
Models were then adjusted for age, gender, chronic diseases, 
and medications. These potential confounders were selected 
based on previous studies.4,14,35 From the logistic regression 
models odds ratios (ORs) and 95% confidence intervals (CIs) 
were estimated. A p-value < 0.05 was considered statistically 
significant. All statistical analyses were performed using SPSS 
12.0 version.

RESULTS
Out of 79 participants, 38% (n=30) had experienced at least 

one fall during the previous 6 months. Ten percent (n=8) were 
classified as recurrent fallers (3 or more falls). Sixteen percent 
(n=13) had experienced indoor falls and 21% (n=17) of partici-
pants had fallen outdoors.  There were no significant differences 
in age, chronic diseases, or medications according to fall status. 

Mean scores in ABC and BBS within groups are presented 
in Table 2. The mean ABC score was lower, though not sig-
nificantly, among participants with falls compared to nonfallers. 
BBS score was significantly lower among participants who had 

fallen during the previous 6 months. The ABC score of those 
with occasional/no falls was significantly higher compared to 
the recurrent fallers. Also BBS scores were higher among those 
with no recurrent falls. Among participants with indoor falls, 
the mean value of ABC score and BBS were significantly lower 
compared to the participants with no indoor falls. No mean 
differences were observed between outdoor fallers and those 
with no outdoor falls in ABC scores or BBS. 

Table 3 presents the association between fall status and 
balance confidence. ABC score was not associated with falls in 
general. However, in unadjusted models, lower ABC score was 
associated with recurrent and indoor falls. Adjustment with 
the confounders did not change the estimates in indoor falls. 
However the relationship between ABC and recurrent falls was 
no longer significant after the adjustment. 

Table 4 shows the association between fall status and func-
tional balance. In unadjusted models BBS was associated with 
all, indoor, and recurrent falls. Adjustment with the confound-
ers did not change the estimates. Likewise in ABC, BBS was not 
related to outdoor falls.

DISCUSSION
This study examined 4 different outcome measures for fall 

events among hip fracture patients: all falls, recurrent falls, 

Variables	 Frequency	A BC 				    BBS 	

		  n	 (%)	 Mean ± (SD)		 p-value	 Mean ± (SD)  	 p-value 

Falls

	 No falls	 49 	 (62%)	 100	 ±	 31		  48	 ±	 6	

	 Falls	 30 	 (38%)	 85 	 ± 	 39	 0.081	 43	 ±	 11	 0.011

Recurrent falls

	 No recurrent falls	 71 	 (90%)	 97	 ± 	 31		  47	 ±	 7

	 Recurrent falls	 8 	 (10%)	 68	  ± 	 51	 0.023	 36	 ±	 13	 0.001

Indoor falls

	 No indoor falls	 63 	 (80%)	 100 	 ±	 32		  48	 ±	 7

	 Falls indoors	 16 	 (20%)	 72	 ±	 35	 0.004	 41	 ±	 11	 0.004

Outdoor falls

	 No outdoor falls	 58 	 (73%)	 94	 ±	 35		  47	 ±	 8

	 Falls outdoors	 21 	 (27%)	 95	 ±	 34	 0.869	 46	 ±	 9	 0.721

ABC=Activities-specific Balance confidence scale
BBS=Berg Balance Scale

Table 2.  Mean Scores in ABC and BBS for Different Fall Categories in 60- to 85-year-old Men and Women with Hip Fracture 
History
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indoor falls, and outdoor falls. Our results suggest that self-
reported uncertainty in maintaining balance and also objec-
tively measured reduced balance ability in daily activities are 
related to the odds of recurrent and indoor falls in older hip 
fracture patients. Functional balance was associated also with 
falls in general. The odds ratio used in our analyses compares 
the relative odds of falls in each group.  An odds ratio below 
one indicates that increase (that is, a score change in the ABC 
or BBS scores) is associated with a decrease of probability of 
falls.  Therefore, in this specific group of older people with 
previous hip fracture, ABC scale and BBS proved to be relevant 
indicators in identifying persons with higher probability espe-
cially for indoor and recurrent falls. 

A few previous studies have separated the factors, which 
are related to outdoor and indoor falls. Bergland et al sug-
gested that factors related to indoor and outdoor falls are dif-
ferent. They found that indoor falls are associated with slower 
walking speed, the poorer functional capacity, morbidity, and 

poor cognition. Older people with faster walking speed and 
visual impairment were more likely to fall outdoors.36 Further, 
Close et al reported that indoor falls increased the prob-
ability for new falls more than twofold in older people aged 
> 65.37 In our study older people with indoor falls were less 
confident in maintaining balance and also had lower scores 
in functional balance test. Findings from the previous and 
present study suggest that older people who fall indoors 
have compromised balance and may have more functional 
limitations and serious health outcomes compared to those 
who do not fall.

Some previous studies have compared recurrent fallers 
and occasional/nonfallers. Factors related to recurrent falls 
have been identified, including previous falls, dizziness, 
and fear of falling.38 Low levels of physical activity and poor 
performance in walking test have also been found to be 
associated with recurrent falls.39 We found that functional 
balance was related to recurrent falls in older hip fracture 

Table 4. Association between functional balance (measured with BBS) and fall status. Logistic regression models for risk 
for fallers vs. non-fallers, recurrent fallers vs. occasional fallers, indoor fallers vs. non-indoor fallers and outdoor fallers vs. 
non-outdoor fallers (N=79). 

Fall status	 Unadjusted OR	 p-value	A djusted OR*	 p-value
	 (95% CI)		  (95% CI)

Falls	 0.93 (0.88-0.99)	 0.017	 0.91 (0.85-0.99)	 0.019

Recurrent falls 	 0.88 (0.80-0.96)	 0.006	 0.87 (0.77-0.98)	 0.021

Indoor falls	 0.91 (0.85-0.98)	 0.010	 0.91 (0.83-0.99)	 0.027

Outdoor falls	 0.99 (0.93-1.05)	 0.717	 0.97 (0.90-1.04)	 0.404

*Adjusted for age, gender, chronic conditions and mediations
Note: OR = odds ratio; CI = confidence interval
BBS=Berg Balance Scale

Table 3. Association between self-assessed balance confidence (measured with ABC scale) and fall status. Logistic regression 
models for risk for fallers vs. non-fallers, recurrent fallers vs. occasional fallers, indoor fallers vs. non-indoor fallers and 
outdoor fallers vs. non-outdoor fallers (N=79). 

Fall status	 Unadjusted	 p-value	A djusted OR*	 p-value
	 (95%CI)		  (95% CI)

Falls	 0.99 (0.97-1.00)	 0.084	 0.99 (0.97-1.00)	 0.114

Recurrent falls 	 0.97 (0.95-1.00)	 0.032	 0.98 (0.96-1.01)	 0.250

Indoor falls	 0.98 (0.96-0.99)	 0.007	 0.98 (0.96-1.00)	 0.037

Outdoor falls	 1.00 (0.99-1.0)	 0.857	 1.00 (0.98-1.01)	 0.590

*Adjusted for age, gender, chronic conditions and mediations
Note: OR = odds ratio; CI = confidence interval
ABC=Activities-specific Balance Confidence Scale
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patients. The test developers consider a BBS score of 45 as a 
cut point reporting that older adults who scored higher than 
45 are less likely to experience a fall than those who scored 45 
or below.40 In our study the BBS scores for the entire sample 
ranged between 17 and 56. Among participants who had 
experienced recurrent falls, the mean BBS score was 36 ± 13 
and among those with indoor falls 41 ± 11. Also when com-
paring with the suggested cut off point, it seems that in our 
study population the probability for falls is increased among 
those with indoor and recurrent falls.

Self-assessed balance confidence was also associated with 
recurrent falls. In previous studies, the association between 
balance confidence and falls has varied in magnitude. In the 
same way as in present study, also Lajoie and Gallagher22 
reported that fallers had significantly lower scores in ABC 
scale compared to nonfallers. They reported that an ABC cut-
off score of 67% (approximately the score of 107) could be 
used for identification of older adults who present a substan-
tial probability for falls.22 Conversely Cho et al has reported 
that there was no significant relationship between balance 
confidence (measured by ABC scale) and frequent falling in 
balance-impaired older adults.41  Previous studies have report-
ed that among older people with history of falls, the mean 
score of balance confidence ranges between 48 and 54 and 
in healthy older adults between 68 and 88.22,24 In our study 
the ABC range was much larger ranging from 19 to 157. Our 
results are probably affected by our exclusion criteria, because 
persons with more severe health or functional limitations did 
not participate in this study. On the other hand, a number of 
our subjects had very low ABC score even though they were 
community-dwelling and independently living older people.  
However, lower ABC scores can be considered as the factor, 
which is associated with recurrent falls. The ABC scale could be 
a useful tool in identifying persons with increased probability 
for recurrent falls and fall-related serious consequences on 
health and functioning. 

More than one third (38%) of subjects with previous hip 
fracture had fallen during the previous 6 months. This rate is 
higher than the about 30% per year reported in many previ-
ous studies, which have focused on healthy older people.25,42 
This was not surprising, because the study was focused on 
older people with previous fall-related fracture, who are likely 
to have a higher probability for falls than the general popula-
tion.  The falling rate was high in this specific group despite 
the fact that out of 79 participants, 46 persons (58%) used 
walking aids outdoors and 17 persons (22%) used walking 
aides indoors.  

Previous studies have found interventions which have 
positive effect on self-assessed balance confidence and func-
tional balance. Exercises that affect on vestibular system, 
strength training, and postural training have been able to 
promote significant improvements in functional balance and 
in balance confidence.43-47 Education programs with discus-
sions about concerns regarding falling and factors associated 
with falls have had positive effects on self-assessed balance 

confidence.48 Because low balance confidence and poor func-
tional balance are related to prevalence of falls, interventions 
such as these may have potential of preventing falls in older 
adults. 

A few study limitations should be noted. Our findings 
may not be generalized to all older people, because of hip 
fracture patients’ increased probability for falls. Further, the 
retrospective design of this study may limit the presented 
results. There may be recall bias in the self-reported numbers 
on falls. Cummings has reported that approximately 13% to 
32% of older people, depending the period of recall, with falls 
in the previous year failed to recall them.49 This recall bias may 
underestimate the prevalence of falls in our study population. 
It should also be noted that our group of recurrent fallers 
is relatively small (n=8). Although we found statistically sig-
nificant association between recurrent falls and ABC and BBS, 
further studies with larger sample are warranted.

Self-assessed balance confidence and functional balance 
are related to prevalence of recurrent and indoor falls in older 
hip fracture patients. Functional balance is associated also 
with falls in general. The use of ABC scale and Berg Balance 
Scale might be reasoned to expand in evaluating the prob-
ability for falls among at-risk older people. Interventions 
targeted to improve these areas may prevent falls, but further 
experimental studies are warranted. 
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We have raised $9,528 towards our goal. Thank you to everyone who has 
donated so far!  You can assist us by making a contribution of money, or of 
your time/knowledge. If even half of our members respond to this ad, we will 
easily reach our goal. Please read on for more details. 

1. 	ALL  donations to the APTA Foundation can be allocated to the 
	 Geriatric Fund.
	 The Geriatric Fund supports physical therapy research related to the aging 
	 adult. Please consider a donation and encourage friends, colleagues, and 
	 patients to do the same. Every little bit helps. Together we can advance 
	 physical therapy practice for the older adult!  

	 To have your Foundation contributions earmarked for geriatrics, just 
	 write “Geriatric Fund” in the memo portion of your check or on the 
	 credit card form.  
        		                              					   
	                              Geriatric Fund
2.	 Give us names of potential corporate donors.
	 Many of you are aware of, or have contacts at, companies 
	 or institutions that might consider making a donation to the Geriatric Fund. 
	 Please take a moment to send company names (and the names of 
	 colleagues/individuals who might have a relationship with them) 
	 to jessicasabo@apta.org.

More information about the Geriatric Fund: www.apta.org/foundation

APTA Foundation Geriatric Fund
Supporting Geriatric PT Research

2007 Matching Campaign
The Section on Geriatrics will match up to 

$50,000 in donations made this year!




