
The Prevalence of Early Balance DysfunctionEarly Balance Dysfunction
& Associated Risk Factors 

in Community-dwelling Older People

Xiao Jing Yang (PhD candidate)

Supervisors: 
A/Prof. Shyamali Dharmage2

Prof. Keith Hill1,3, 
Ms Kirsten Moore1, 

National Ageing Research InstituteNational Ageing Research Institute11

The University of MelbourneThe University of Melbourne22

La La TrobeTrobe University University 3



Background—why study balance?

� Balance dysfunction is known as an important falls risk 
factor in older people (RR=3.2, 95% CI: 1.6-5.4)
Falls are:

� Common: 1 in 3 older people falls each year
� Painful: 10% of these falls result in serious injuries (e.g. fractures)

� Costly: injurious falls costed $AUD 498 million in 2001, and this is 
projected to triple by 2051

� The ability to balance is essential in maintaining older 
people’s independence and mobility.



Background—why screen early?

� Early balance problems are prevalent and 
often undetected in aged population

� Poor balance and strength is modifiable

� Enables early interventions, therefore better 
outcomes may be achieved

� One step forward in falls prevention: don’t 
wait until it’s too late



Early identification of balance dysfunction

Very frail older people / with
Advanced balance impairment

Healthy, active older 
people

Ideal range for
for early screening 

Continuum of balance performance

Starting to feel a little unsteady,
have minor falls or near fallsResidential care, or receiving 

considerable home supports

Range commonly seeking health
professional assistance



Research questions

� What is the prevalence of early balance 
dysfunction in a sample of older people living 
in the community?

� What are the risk factors associated with 
early signs of balance dysfunction in older 
people?



Methods

� Cross-sectional data

� Data were from a RCT evaluating the 
effectiveness of a home-based exercise 
program in reversing older people’s early 
balance dysfunction

� Involved a comprehensive balance 
assessment



Overview of the RCT

6 months
Follow-up Control group

Repeat assessment

Intervention group

Group with 
early balance dysfunction

Group with normal 
balance performance

Baseline screening for early 
balance dysfunction (EBD)

Cross- sectional       
data



Inclusion criteria

� 65+ years 
� living in the community (at home or in a retirement 

village)
� community ambulant

� no walking aid or using a single point stick
� no more than one fall in the past 12 months

� concerned about balance, confidence or near falls



Ideal test battery for EBD

� Measures various aspects of balance ability

� Consists of reliable and valid tests
� Includes tests that are sensitive enough to 

detect subtle changes in balance 
performance and changes over time

� Is quick, less expensive, easy to administer



A comprehensive balance assessment
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Clinical measures: dynamic balance

Functional Reach Test (FRT)
Step Test (ST)



Clinical measures—lower limb muscle strength

� Five times sit-to-stand 
test from a standardised 
chair

� Hand-held dynamometer: 
measures three groups of 
leg muscles
� hip abductors
� quadriceps

� ankle dorsiflexors



Clinical measure: mobility & gait

Six metre walking test: uses a 10 metre
walkway, with measurement over the 
central 6 metres
� Gait velocity: (m/min)

� Stride length: (m)



Laboratory measure: Modified Clinical Test of 
Sensory Interaction of Balance (MCTSIB)



Laboratory measure: Limits of Stability (LOS)



Laboratory measure: Rhythmic Weight Shift (RWS)



Laboratory measure: 
Walk Across (WA)



Laboratory measure :Step/Quick Turn (SQT)



Laboratory measure: 
Sit to Stand (STS)



Other information collected at baseline

� The Human Activity Profile 
(HAP);

� The Assessment of Quality of 
Life (AQoL);

� Falls History (in the past year);
� The Modified Falls Efficacy 

Scale (MFES)

� Date of birth, marital status and 
living arrangement;

� Medical and health conditions
� Medication use;
� Physical activities and gait aid 

use
� History of balance concern and 

activities when concerned 
about balance

� Height and weight.



Statistical analysis

� Descriptive statistics –report the proportion of 
participants who were classified as having EBD in 
this study sample, and calculate associated 95% CI

� Multiple logistic regression --information (e.g. gender, 
age, activity level, medical history, medication use 
etc.) were investigated in univariate and multivariate 
analyses to identify those factors associated with 
EBD while adjusting for the confounding effects of 
each other



Recruitment

� 225 participants have been 
recruited from metropolitan 
Melbourne

� Recruiting methods include:
� Presenting to Veterans’ groups 

(RSLs) & other older people 
groups (e.g. Probus groups);

� Promoting through newspapers 
and newsletters, (e.g. DVA 
newsletter, Herald Sun)

� Posters & flyers



Sample Characteristics: demographic profile

� N=225

� Age: mean age 79.7 years, (95% CI: 78.9-
80.5 years)

� Gender: male 56%, female 44%
� Marital Status: 53.8% lived with a spouse or 

partner



Sample Characteristics: independent living

� All were community-dwelling: 93.3% lived at home, 
and 6.7% were in a retirement village

� All were community ambulant
� 42 (18.7%) participants used a single point stick

� Participants were generally active: regular walking 
(78.2%); sports (26.2%); exercise class (12.4%); 
gym program (9.4%)

� Services received: 27.1% received home help, and 
4% received meals on wheels



Sample Characteristics: medical history 
and medication use

Medical conditions:
� Visual problems: 30.2%; 

� Arthritis: 56.9%; 

� Hypertension: 54.7%
� Dizziness: 33.3%; 

� Back pain:40.9%; 

� Joint replacement: 
16.4%

Medication use:
Total number of prescribed 
medications: ranged from 0-14, 
Mean=4.

� Psychotropic medicine: 12.1%
� Cardiac medicine: 14.7%
� Antihypertensive medicine: 51.8%
� Polypharmacy: 47.1% were taking 

more than 3 medications; 34.2 % 
were taking more than 4 medications



Sample Characteristics: concerns about 
balance or confidence

� 36% participants reported a fall in the previous year

� History of balance concerns: 
� 59% had developed within 2 years
� 82% reported gradual onset

� 25.8% felt balance was noticeably getting worse

� Frequently reported balance concerns:
� While walking or turning

� First stand in the morning

� When getting dressed /showing



Classification of “normal balance performance”

� No gold standard available
� For the purpose of this study, used “having 

normal scores on ALL clinical measures, and no 
more than 3 abnormal scores on laboratory 
measures”

� Classification and clinical judgment showed 
good agreement (tested in a sample of 35 
participants)



Results: the prevalence of early balance 
dysfunction

� At baseline, 168 (74.7%) 
participants were classified 
as having early balance 
dysfunction (95% CI: 69%-
80%)

� This group’s balance 
performance lies between 
healthy older people and a 
sample of falls clinic patients, 
and is much closer to the 
healthy sample. 

1 2 3

8

10

12

14

16 � 16

� 8

�14

���������	
����

���
�

������
��
���
�������������

����������
�� ����

� ���
������
� ��� ������
���� ����
 ��

 
!�
"��
�����
�

�����������������#��

��������� �
�� ����������������
�������$%�&

Step test-worst leg (95%CI)



Comparing “normal” and “EBD” groups: static balance

Modified CTSIB

Error Bars show 95.0% Cl of Mean Bars show Means
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Comparing “normal” and “EBD” groups: 
dynamic balance

Error Bars show 95.0% Cl of  Mean

Bars show Means
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Comparing “normal” and “EBD” groups: 
lower limb muscle strength

Error Bars show 95.0% Cl of Mean

Bars show Means
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Comparing “normal” and “EBD” groups: gait

Error Bars show 95.0% Cl of Mean

Bars show Means
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Conclusion 1:  

� The majority of community ambulant older people 
who reported concerns about their balance 
appeared to have early signs of balance 
dysfunction

� The classification used in the study seems to be 
able to well discriminate between the two groups 
on various measures



Results: potential risk factors for EBD-
univariate analysis

0.932 (0.901-0.963)61.5 (59.7-63.4)69.8 (67.3-72.4)Activity level (HAP 
score, AAS)

0.522 (0.330-0.826)9.16 (8.97-9.35)9.67 (9.48-9.87)Fear of falling 
(MFES score)

0.903 (0.904-0.957)62.7 (60.5-64.9)74.8 (71.8-77.9)Walking velocity
(m/min)

2.485 (1.081-4.819)78.85%60%Reported concerns 
about walking

8.594 (2.006-36.815)23.8%3.5%Walking aid use

2.709 (1.367-5.369)44%24.6%Living without a 
spouse

1.102 (1.048-1.159)80.6 (79.7-81.5)76.9 (75.5-78.3)Age (years)

Univariate Odds Ratios 
(95% CI) 

EBD group:
Prevalence (%) or Mean 
& 95%CI (N=168)

Normal group: 
Prevalence (%) or Mean & 
95%CI (N=57) 

Variable (factor) 



Results: potential risk factors for EBD-
univariate analysis (cont’d)

1.973 (1.073-3.627)58.9%42.1%History of 
hypertension

1.082 (1.009-1.161)25 (24.3-25.8)23.4 (22.3-24.6)Quality of life (AQoL
score)

1.963 (1.060-3.637)60%39.3%Antihypertensive 
medications use

1.150 (1.013-1.305)4.1 (3.7-4.6)3.2 (2.6-3.8)Total number of 
prescribed meds

2.941 (1.247-6.937)29.2%12.3%Polypharmacy 
(more than 4 meds)

Univariate Odds Ratios 
(95% CI) 

EBD group:
Prevalence (%) or Mean 
& 95%CI (N=168)

Normal group: Prevalence 
(%) or Mean & 95%CI 
(N=57) 

Variable (factor) 

In univariate analysis, some of the traditional falls risk factors did not appear 
to be associated with EBD in this sample, e.g. being female; psychotropic 
medication use; presence of arthritis in lower limbs



Results: potential risk factors-
multiple logistic regression

Variables in the Equation

.034 .032 1.133 1 .287 1.034 .972 1.100
-.887 .407 4.758 1 .029 .412 .186 .914
-.149 .060 6.115 1 .013 .862 .766 .970
.674 .823 .671 1 .413 1.962 .391 9.842

.802 .434 3.417 1 .065 2.230 .953 5.221

-.038 .019 4.270 1 .039 .962 .928 .998
-.467 .309 2.290 1 .130 .627 .342 1.148
-.050 .026 3.763 1 .052 .951 .904 1.001
.380 .510 .554 1 .456 1.462 .538 3.971
.481 .504 .911 1 .340 1.617 .603 4.339
.608 .584 1.082 1 .298 1.836 .584 5.768

11.834 4.869 5.907 1 .015 137927.5

AGE

With Spouse
AQoL score
Walking Aid
Concerns re
walking
Walking Velocity
FOF-MFES
Activ ity lev el-AAS
Hy pertension
Antihy pertensiv e
Poly pharmacy
Constant

Step
1

B S.E. Wald df Sig. Exp(B) Lower Upper
95.0% C.I.f or EXP(B)



Conclusion 2:

Older people who are less active,living without a 
spouse, have lower quality of life or slower walking 
speed appear to have increased risk of developing 
early balance dysfunction



Implications in practice

� Older people who report “feeling unsteady”
may need further investigation and 
appropriate interventions

� Many traditional falls risk factors may not 
predict early balance dysfunction in relatively 
healthy and active older people



Directions for future research

� What’s the proportion of older people who have 
concerns about their balance in the community? 
(random sample required)

� Explore the best definition of “normal balance” for 
older people

� Explore the interaction between restricted activities, 
fear of falling and balance dysfunction

� Are older people with early balance dysfunction 
more sensitive to interventions?

� Cost-effectiveness of early screening and exercise 
interventions
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