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INTRODUCTION
The process of ageing is conjoined with histological and functional 
mutations amongst the various systems inside the body along 
with decline in the physiological capacity which further heightens 
susceptibility to disease and lethality [1]. 

Elderly population can be classified as young old (60-69), the old 
(70-79) and the oldest old (80+) [2]. Indian population includes 
approximately 103.9 million elderly people, which constitutes about 
8.6 percent of the total population according to the “2016 report of 
elderly in India” [3].

Balance is the core element required to execute functional activities 
in elderly population. Shkuratova N et al., assessed the variations 
in responses to perturbations between young and elderly adults 
while walking and reported that decreased stride and step length 
was observed amongst elderly in an attempt to guard stability 
when compared with young adults [4]. As age progresses there is 
a marked decline in functioning of visual, vestibular, proprioceptory 
and motor system which contributes to balance deficits in elderly. 
These alterations in balance expose the elderly dwellers in the 
community to the catastrophe of falls [5].

Vision aids walking as the information obtained through optic flow 
is used to place feet in accurate position while walking in various 
terrains [6]. As age increases, there is a decrease in contrast and 
glare sensitivity, dark accommodation, altered depth perception 
which further lowers the ability of the elderly to maintain balance 
and skip obstacles while walking.

Visual cues are extrinsic feedback mechanisms used to enhance 
motor learning [7]. Visual cue training is an intervention which 
provides visual cues while training balance and walking in the elderly 
during therapy session. Visual cues are bright contrast coloured 
markings used to facilitate balance and gait. 

Falls betide at the interim of dynamic ambulatory activities in the 

elderly veterans but most of the studies in the vicinity are clogged as 
it is bordered to provide visual feedback training in standing hence, 
scarce is known regarding the impact of visual feedback training in 
walking. [8]. The task of walking to visual cues is extra attentionally 
onerous analogously with other cueing techniques. Most of the 
visually guided training methods are expensive hence, there is a 
need to find a cost-effective and feasible technique that can be 
used in rural settings [9].

There is exigeous evidence on the singular effect of visual cue training 
on balance and gait in elderly; hence, the study was undertaken 
with an objective to find the effect of visual cue training in elderly. 

MATERIALS AND METHODS
The study is a single blind randomized control trial in which subjects 
were blinded. Subjects were recruited from Assaigoli Abhaya 
Ashraya old age home, Mangaluru. The study was conducted from 
May 2014-June2016. The experimental hypothesis of the study 
was that visual cue training may be effective in training balance 
and gait in the elderly whereas, the null hypothesis was that visual 
cue training may not be effective in training balance and gait in 
elderly population. The Ethical clearance for the study was obtained 
from Central Ethical Committee of Nitte University. Participant 
information form was provided to the subjects before recruitment 
in the study in which purpose, procedure, risks as well as right of 
the patient to withdraw at any time and claims for any discomfort 
following participation in the study was mentioned clearly. Informed 
consent form was also taken before start of the intervention in both 
experimental and control groups. The sample size for the study was 
40 subjects which were calculated using technique of estimation 
of paired t-test where the level of significance was 5%, power was 
80%, effect size was 0.5, anticipated drop out was 20%. The pretest 
and post-test mean was 80 and 83 respectively [10]. The formula 
used was N= (Z1-α/2+Z1-β)

 2/ Δ2 + Z1-α/2/2 where Δ is effect size, α is 
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ABSTRACT
Introduction: Balance disorders emblematize as a sprouting 
area of public health concern, due to its conjunction with falls 
amidst the elderly dwellers in the community. As age increases 
there is a marked reduction in functioning of visual system 
and gaze behaviour which adversely affects balance and gait 
in elderly. Balance and gait training methods aided by visual 
cues are technology based so the study was initiated to find 
about a visual cue training method which is feasible and can be 
used in rural settings easily amongst the elderly veterans of the 
community. 

Aim: To determine the effect of visual cue training on balance 
and walking in elderly population.

Materials and Methods: The study was a single blind random
ized controlled trial carried out in Abhaya Ashraya old age home, 
Assaigoli, Mangalore. A total of 55 patients were screened 
out of which 40 patients who met the inclusion criteria were 
enrolled in the study. All participants receive balance training for 

30 minutes. In addition, the experimental group received visual 
cues along with balance training. Berg Balance Scale (BBS) 
and Dynamic Gait Index (DGI) scores were taken pre and post
treatment in both the groups. Paired and independent ttest 
was used for comparing within and between group difference 
respectively of the experimental and control group of BBS and 
DGI scores.

Results: There was a significant improvement in the Berg 
balance and Dynamic gait index scores before and after the 
intervention within the groups and between the groups with a 
pvalue<0.001 in both experimental and control group but more 
marked improvement was found in experimental group with 
mean difference of 4.9 and 2.2 for BBS and DGI respectively.

Conclusion: The present study concludes that visual cue 
training can be utilized as a simple and effective tool for training 
in clinical settings to address sprouting public health issue of 
balance and gait disorders which is cohesively coupled with 
catastrophe of falls admist elderly residents in the community.
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significance level, 1- β is the power of the test. The minimum sample 
size obtained to conduct the study was 40 subjects. 

The inclusion criteria was subjects with age group 65-74, both 
gender, berg balance scale score range between 40-50 [11] and 
mini mental status examination score between range 21-30 [12]. The 
study excluded subjects with orthopaedic complications like lower 
limb fracture preventing mobilization and arthritic disorders interfering 
with gait as well as subjects with cardiovascular complications and 
past history of any neurological disorders. People with uncorrected 
visual impairments preventing use of visual cue training were also 
excluded.

The subjects were allocated into experimental and control group 
using random number generator and were enclosed in sealed 
envelopes. Randomised block method was used wherein 40 
subjects were divided in groups of 20 each. Out of 20 in each group 
they were further divided in groups of 10 in experimental and control 
group. The generation of random sequence and enrolment of 
participants was done by investigator but the subjects were blinded 
to group allocated. 

All the participants received balance training for 30 minutes. In 
addition, the intervention group received training using visual 
cues. The treatment was given once for three days in a week for 
consecutively four weeks for 30 minutes [13]. A black chart paper 
5m x 35cm consisting of bright fluorescent tapes 9 cm apart and 
bright fluorescent coloured cones and spherical balls were used. 
The exercises included:

1. Walking on the fluorescent marks on floor [Table/Fig-1];

2. Walking in a circle around cones placed;

3. Tandem walking on bright coloured lines on floor; 

4. Marching on coloured lines;

5. Reaching forward and sideways to take the bright coloured 
ball in standing [Table/Fig-2];

6. Single leg standing on lines placed on floor [14].

The above mentioned exercises were given for initially five 
repetitions each. Progression was made by increasing the number 
of repetitions to 10 and the distance of reaching forward from 25 cm 
to 35 cm and walking time was increased in the consecutive weeks. 
Competitions were held amongst the members of the group to find 
out the subjects with maximum speed in lesser time to motivate the 
patients. 

The safety of the members in the group was ensured by adequate 
lighting, maintaining clean and non-slippery floor. Bed rails were 
present on either side of the walking areas to prevent falls. Two 
physiotherapists were also present at the group session area to 
supervise the exercise. 

Outcome Measures 
Berg balance scale and dynamic gait index were used to evaluate 
balance and dynamic gait respectively. Baseline scores were taken 
of BBS and DGI before the start of intervention. After a period of 
four weeks BBS and DGI scores were measured again for the 
participants in the study. The total duration of the study is one year. 
The berg balance scale is a reliable and valid gold standard tool 
used to measure balance in elderly [15]. Total Score of Berg balance 
scale is 56. The berg balance scale comprises of 14 functional 
components. The time taken to conduct the test is approximately 
15 minutes. It is a five-point scale, ranging from 0-4 wherein 0 and 
4 represent lowest and highest functioning level respectively. The 
Dynamic Gait Index is a standardized clinical assessment tool that 
assists in assessing a person’s ability to alter gait in response to 
changing gait task demands. The DGI rates performance from 0 
(severe impairment) to three (normal) on eight different gait tasks. 
Scores on the DGI vary from 0 to 24. A score of 19 or less, out of 24, 
indicates an increased risk of falling in older adults. It is considered 

as a reliable and valid tool to measure gait in community dwelling 
older adults [16].

STATISTICAL ANALySIS 
Statistical analysis was done using SPSS 16.00. Descriptive 
statistics including mean, standard deviation, percentages were 
done for basic characteristics of elderly subjects. Chi-square was 
used to calculate the significance between the sex. Paired t-test was 
used to compare within group difference of the intervention group 
and control group of BBS and DGI. The independent sample t-test 
was used to compare between group difference of experimental 
and control group after and before the treatment for BBS and 
DGI. A p-value less than 0.05% probability was considered to be 
statistically significant.

RESULTS 
A 55 elderly subjects were screened for eligibility. A total of 40 
patients who fulfilled the inclusion criteria requirements were enrolled 
in the study. The flow chart is shown in [Table/Fig-3]. There were no 
drop outs in the study. Demographics showed groups mean and 
standard deviations for age and frequency counts for gender of the 
recruited elderly subjects. The mean age in the experimental and 
control group is 68.35. The number of females was found to be 
more in both experimental and control group. The demographic 
data was analysed using independent t-test and chi-square test 
and no statistically significant differences were found between two 
groups [Table/Fig-4].

A significant improvement has been observed in Berg balance 
and dynamic gait index scores in both experimental and control 
groups but more marked improvement has been observed in 
experimental group both within and between groups as shown in 
[Table/Fig-5-7].

DISCUSSION
The results of the current study demonstrate that visual cueing 
techniques were effective in achieving augmented improvements in 

[Table/Fig-1]: Experimental group participants walking on the fluorescent marks on 
the floor.
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balance and gait in the elderly dwellers in community hence, we 
accept the experimental hypothesis. This present study braces 
the studies of Bank PJM et al., wherein suggestions were laid to 
utilize visual cueing techniques to achieve optimum gains in training 
gait in elderly [10]. The present study has incorporated the views 
of Devis Rl et al., who had recommended for the explicit need of 
describing cues that aid learning in geriatric community [17]. It was 
proposed that colourful visual cues facilitate learning in elderly but 
less is known about the type of cues that aid learning. An outline of 
the intensity, duration and type of cues that can facilitate learning in 
elderly subjects has been described in the present study.

The evidence on the practical applicability of biofeedback methods 
is constrained according to a systematic review reported by Zijlstra 
A et al., [9]. An exigency was expressed in the previous study to 
shift the focus on biofeedback methods that can be utilized in daily 
clinical setting which would enable elderly to practice tasks that are 
similar to the accustomed daily life challenges which would make 
transfer of training in real life situations more effective. Insufficient 
evidence on the use of biofeedback methods in older adults was 
reported because most studies did not report participation rates 
and frequency of dropouts. The present study thus, provides with 
a feasible robust method in training balance and gait in elderly 
population which can be conveniently utilized in clinical settings.

Previous on left side studies by Hatzitaki V has found visual cue 
guided weight shift training improved visuo motor processing while 
avoiding obstacles in the elderly population [18]. The results of the 
present study coincides with the erstwhile studies on visual cue 
training carried by Sihvonen SE [19], wherein it was found that berg 
balance scale scores and dynamic gait scores improved by 6.9% 
and 35.9% respectively in experimental group compared to 0.6% 
and 0.7% respectively in the control group. In the present study, the 
berg balance scale scores and dynamic gait index improved by mean 
and standard deviation of 7.75±2.51 and 2.95±1.93 respectively in 
the experimental group compared to mean and standard deviation 
of 2.85±1.18 and 0.75±0.71 in the control group. 

The rationale for the significant improvement in balance and gait 
in the elderly in the experimental group could be attributed to the 
potential of visual cues in improving gaze behaviour. The innate 
gaze ability is often diminished in elderly who are at increased risk 
of falls which further results in inaccurate placement of foot. Elderly 
prefer to plan the forthcoming steps over the precise execution of 
ongoing steps which may result to trips and falls admist cluttered 
terrains. Visual cues, thus aid in seasoning effective and safe gaze 
behaviour in elderly subjects.

[Table/Fig-2]: Participant reaching forward to take the bright coloured ball in front.

Sr no characteristics 
Intervention
(n=20) n (%)

control
(n=20) n (%)

p-value

1
Age
Mean (SD)

68.35 (3.29) 68.5 (3.67) 0.89 (t)

2 Sex 
Male 9 (45) 4 (20)

0.176 (χ²)
Female 11 (55) 16 (80)

[Table/Fig-4]: Demographic characteristics of the participants. 
χ² - chi-square test, t- independent sample t-test, SD- Standard Deviation

Pairs 
Outcome 
measure

n mean (±) S.D
Paired
mean 

difference

95% cI for the the difference
t-value p-value

Lower upper 

Pair 1
BBS after

20
52.5 2.74

7.2 8.87 5.62 9.32 <0.001*
BBS before 45.3 3.26

Pair 2
DGI after

20
19.70 2.15

2.9 3.85 2.04 6.82 <0.001*
DGI before 16.75 3.35

[Table/Fig-5]: Paired t-test used to compare within group difference of experimental group of BBS and DGI.
* p-value< 0.001 
BBS- berg balance scale, DGI- dynamic gait index, CI- confidence interval

Pairs 
Outcome 
measure

n mean (±) S.D
Paired 
mean 

difference

95% cI of the difference
t-value p-value

Lower upper 

Pair 1
BBS after 20 47.65 2.87

2.85 3.40 2.29 10.78 <0.001*
BBS before 44.80 2.72

Pair 2
DGI after 20 17.95 2.76

0.75 1.08 0.41 4.68 <0.001*
DGI before 17.20 2.76

[Table/Fig-6]: Paired t-test used to compare within group difference of control group for BBS and DGI
*- p-value< 0.001 
BBS- berg balance scale, DGI- dynamic gait index, CI- confidence interval

[Table/Fig-3]: CONSORT (consolidated standards of reporting trials) diagram 
showing the flowchart of participants through each stage of the study. 
BBS- Berg balance scale, DGI- Dynamic gait index
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The auxiliary gains in balance and gait in elderly in the present study 
can be attributed to the utilization of group therapy method during 
training sessions. Group therapy fosters social interaction amongst 
the elderly flocks, provides motivation, deminutes boredom, and 
improves mental well being in the elderly population. Rubenstein LZ 
in his study had utilised group therapy method wherein gait training 
was progressed from five to 15 minutes for 12 weeks. The results 
showed an improvement in gait scores with paired mean difference 
of 1.3 when compared to present study which shows paired mean 
difference of 2.9. Hence, both the studies brace the use of group 
therapy sessions for gait training [20]. 

Peper CL had reported that guided ambulation by visual cues 
augmented participant’s attention towards task oriented information 
and it was farther more challenging compared to other cues. The 
rationale behind this was attributed to the indigenous reliance of 
gait on visual information [6]. Hence, the present study used visual 
cues to train balance and gait. Visual cue training stimulates the 
visual motor pathway and amelioration observed in activities of 
daily living following training sessions can be accredited to brains 
compensation and prevention strategies.

LIMITATION
Lack of long-term follow up of the elderly subjects. The history and 
number of falls were not scrutinized and documented in the present 
study. The current study was conducted in a single old age centre 
hence in future, double blinded multi-centred randomised control 
trials with long term follow up should be ventured in the elderly 
population to bridge the lacunae’s in the present study.

CONCLUSION
The present study concludes that visual cue training is capable of 
enhancing balance and gait among the broad segment of elderly 
veterans in the community. Visual cue training can also be utilized 
as a simple and feasible method in clinical settings to address 
sprouting public health issue of balance and gait disorders which is 
cohesively coupled with catastrophe of falls admist elderly residents 
in the community.

ABBREvIATIONS
BBS = Berg balance scale
DGI = Dynamic gait index
SPSS = Statistical package for the social sciences
S.D = Standard Deviation

CI = Confidence Interval
t = test significance
p = probability
M =Male
F =Female
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Difference
(after–
before)

Group n mean
(±) 
SD

mean 
difference

95% cI of the 
difference t-value p-value

Lower upper 

BBS 
Difference
(after-
before)

Experi 
mental

20 7.75 2.51
4.9 3.64 6.15 7.89 <0.001*

Control 20 2.85 1.18

DGI
Difference
(after-
before)

Experi 
mental

20 2.95 1.93
2.2 1.26 3.13 4.77 <0.001*

Control 20 0.75 0.71

[Table/Fig-7]: Independent sample t-test used to compare between the group 
differences of experimental and control group.
*p-value< 0.001 
BBS- Berg balance scale, DGI- Dynamic gait index, CI- confidence interval


