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ABSTRACT
Background. Gait disturbances are a common medical problem in old age. Age related
changes in the gait are associated with a decrease in self-selected gait speed, cadence,
stride length, and relative direction of the swing phase, accompanied by an increase in
single and double time. Divided attention plays an important role in walking,
multitasking and changing situation it serves as a common tool for examining the
attentional demands of various tasks including walking and has clinical implications
for fall risk.
Methods. This Experimental study was conducted to see the influence of various types of
dual tasks in elderly during forward as well as backward walking on gait parameters &
to compare the gait parameters during backward walking with different dual task in
healthy elderly.
Results. It was found that there is significant difference in gait parameters including no
of steps, time taken, cadence, step length, stride length. Scores of backward walking
without task is 17.93±4.43, backward walking with music 23.40±2.88 and backward
walking with backward counting is 23.40±2.88 respectively. Scores of backward
walking without task is 16.62±2.91, backward walking wi th mu si c is 21.46±4.27 an d
b ack ward walki ng wi th b ack ward c ou n ti n g is 26.59±3.80. Scores during
backward walking without task is 1.10±.29, backward walking with music is .89±.07
and during backward walking with backward counting is .88±.08.
Conclusions. In this sample of transitionally frail older adults, counting backward
while walking caused characteristic gait changes that appears to be a marker for
decline in gait control; this suggests that the choice of the attention splitting task in
dual task gait assessment must be made carefully.
KEYWORDS: - Gait, Dual Task, Backward walking, Elderly, Attention
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INTRODUCTION
The incredible increase in life expectancy may be termed as one of the greatest triumphs of
human civilization. But it has posed one of the toughest challenges to be met by modern
society. Population ageing is a worldwide phenomenon, and India is no exception to the rule1.
The population of the aged is on the increase world over as never before and holds a serious
social and economic implication. India is a „mature‟ community and with the population of
age range of 60 years and above increasing steadily, by the turn of the century it will become
an ageing society 2.
In India, it is estimated that the elderly in the age group 60 and above is expected to
increase from 71 million in 2001 to 179 million in 2031 and in the case of those 70 years
and older, the projected increase is from 27 million in 2001 to 132 million in 2051 3. India
has thus acquired the label of an ageing nation with 7.7% of its population being more than
60 years old 4. Census report in 2005 indicated that the Indian population has approximately
tripled during the last 50 years, but the elderly population have increased more than fourfold
1
. The trend clearly reveals that ageing has become a major social challenge and vast
resources will be required towards support, care and treatment of the older persons2.
The term "old" is always related to physical incapacity, biological deterioration and
disabilities and psychological failures1. With advancing age, structural and functional
deterioration occurs in most physiological systems, even in the absence of discernable
disease 5.
These age-related physiological changes affect a broad range of tissues, organ systems, and
functions, which, cumulatively, can impact activities of daily living (ADL) and the
preservation of physical independence in older adults. Declination in maximal aerobic
capacity (VO2max) and skeletal muscle performance with advancing age are two examples of
physiological aging 6. Advancing age is associated with declines in physical activity volume
and intensity. Elderly in India mainly faces three handicaps relating to hearing, vision and
mobility7.
Mobility is further restricted by the fear of falling 8. Mobility is defined as the ability to walk
safely and independently in one’s environment and is critical in maintaining independence in
activities of daily living and preserving social relationships and ensuring quality of life.
Mobility is fundamental to active ageing and is intimately linked to health, status and
quality of life. Physical activity relates to activities which require a measurable degree of
physical exertion such as walking, lifting, standing and bending. A large proportion of falls
in the elderly occurs while walking.
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Walking is an important aspect of independent functioning needed for many activities of
daily living and community participation 9. As a person ages his/her walking performance
starts to decline and it gradually slows down10. According to Bohannon RW, the manner of
walking of a person, whose normal speed is about 2.5 to 3 mph, is defined as normal gait 11.
Gait disturbances are a common medical problem in old age. Age related changes in the
gait are associated with a decrease in self-selected gait speed, cadence, stride length, &
relative direction of the swing phase, accompanied by an increase in single & double time12.
According to Ashton Miller in 2005 spontaneous walking speed normally decreases by
about 1% per year from age 60 onwards13. L. Alolk, N. Vanicek in their study in 2012
stated that older adults display reduced Musculo-skeletal functions resulting from
physiological and neuromuscular changes12. These age-related modifications contribute to
reduced muscle strength and lower limb joint range of motion (ROM). Consequently, older
adults display an increased stance phase and a shorter step/stride length, resulting in
reduced speeds, compared to younger adults.
Along with physical decline, decline in cognitive function is a hallmark of ageing and is
predictive of mortality Cognitive functions refer to an individual’s perception, memory,
thinking, reasoning and awareness 14. The aged are more likely to be victims of poor
mental health, which arises from senility, neurosis and extent of life satisfaction 15. It is
estimated that 20% people of age 55 years or older experience some type of mental health
concern. Poor mental health produces severe debilitating impairments of memory, attention
and other cognitive functioning. With ageing, structural changes of the brain occurs,
especially in the prefrontal areas (regions that have been associated with the executive
function and attentional systems)16.
According to Perry and Hodges Attention may be defined as a primary cognitive process
that improves the treatment of information 17. It is limited for any individual and that
performing any task requires a given portion of capacity. Thus, if two tasks are performed
together and they require more than the total capacity, the performance on either or both
deteriorates18.
Attention can be classified into separate functions, including focused or selective sustained,
divided & alternating, although these distinctions are somewhat artificial. Divided attention
refers to the ability to carry out more than one task at a time and alternating attention refers
to the rapid shifting of attention from one task to another.
Divided attention plays an important role in walking, multitasking and changing situation it
serves as a common tool for examining the attentional demands of various tasks including
walking and has clinical implications for fall risk 19. Therefore, it is not surprising that
elderly subject may show difficulties in dual tasking. The attentional demand in gait has
been interpreted as an involvement of the cortical level in gait control.
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According to with advancing age, it is assumed that as the sensory motor information
declines, the control of gait becomes more difficult for older adults and, therefore requires
more attention to avoid gait unsteadiness 20,21. Dual task methods are frequently used to test
the relationship between gait and attention.22
According to Woollacott M Shumway-cook in 2002, Dual-task related gait changes are
usually interpreted as interference caused by competing demands for limited attentional
resources23.
Dual task related gait changes have been reported to be strongly associated with the risk of
falling in older adults 24,25. A study done by Olivier Beauchet on dual task related gait
changes in transitionally frail older adults in 2005, concluded that counting backward while
walking caused characteristic gait changes that appear to be a marker for decline in gait
control, this suggests that the choice of the attention splitting task in dual task gait
assessment must be made carefully 26.
Lesley. A. Brown and Natalie de Bruin et al did a study in 2009 in which they proved that
gait parameters associated with PD are exacerbated in the presence of concurrent music, an
effect that is further exaggerated by the addition of a cognitive task27.
Backward walking is a recently emerging exercise that enhances the balance and muscle
strength of the lower limbs. BW provides a stronger Musculo-skeletal system and
cardiovascular function28. Learning correctly how to walk backwards has been
recommended to improve the movement components required for walking forward.BW,
therefore, has been promote as a treatment strategy to improve gait 29.
Although a number of studies have been done to see the influence of various types of dual
tasks in adults and elderly during forward as well as backward walking on gait parameters,
but no study has been done on comparing various dual tasks during Backward walking so
as to see which type of dual task possess more attentional demands on elderly.
AIMS AND OBJECTIVES
To compare the gait parameters during backward walking with different dual task in healthy
elderly.
RESEARCH QUESTION
Whether there is any comparison in gait parameters during backward walking among
different dual task in healthy elderly?
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EXPERIMENTAL QUESTION
There is significant difference in gait parameter during backward walking among different
dual task in healthy elderly
NULL HYPOTHESIS
There is no significant difference in gait parameters during backward walking among
different dual task in healthy elderly.
ALTERNATIVE HYPOTHESIS
There is significant difference in gait parameters during backward walking among different
dual task in healthy elderly.
PURPOSE OF THE STUDY
To find out the comparison of gait parameters among different dual task.
NEED OF THE STUDY
Backward walking is a recently emerging exercise that enhances the balance and muscle
strength of the lower limbs. It provides a stronger musculoskeletal system and cardio
vascular function. In recent year there has been a growing interest in the use of backward
walking and running for training and rehabilitation purpose.
A lot of researches have proved that gait parameters are affected in elderly during backward
walking and dual task. Since the ability to walk backward is crucial element of mobility
function and might be related to greater risk for fall.
Research finding indicate that these activities are characterized by a lower peak vertical
ground reaction force than are forward walking. The loading phase of the gait cycle in
backward location involves a concentric contraction of the knee mechanism rather than the
more stressful eccentric contraction typical of forward locomotion.
The need of the study to explore the effect of incorporating gradations in backward walking
(by adding music or dual tasks) to make backward walking from less demanding task to
more demanding task.
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METHODOLOGY
SAMPLE SIZE
In this study, 30 subjects were selected and were instructed to do a backward walk
with different dual tasks.
SOURCE OF SUBJECT
Senior citizen visited to department of Physiotherapy, Sharda hospital, society of Greater
Noida, senior citizen society of Noida [ex-servicemen] & senior citizen society of
Ghaziabad.
INCLUSION CRITERIA.
Age range 60 and above 60 years old.
Able to walk continuously for 10 meters independently without walking aid.
Able to follow one step commands.
MMSE should be greater or equal to 24.
EXCLUSION CRITERIA
Any neurological, musculoskeletal and cardiopulmonary diagnosis.
Significant visual and auditory impairments.
Recent history of loss of consciousness or hip or knee surgery
Color blindness
Fracture of lower limb deformity
Amputation of lower limb.
MMSE less than 24.
STUDY DESIGN - Experimental Study
SAMPLING TECHNIQUE -Sample of convenience
DURATION OF STUDY - 1-year duration
INSTRUMENTATION/EQUIPMENTS/TOOLS
Projector
Laptop
MATERIALS REQUIRED:
Standardized chair
Paper walk way
Ink for foot print
Stopwatch
Inch tap
Marker
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Figure 1 I pod

Figure 3 stop watch

Figure 2 measuring tape, ruler, and marker

Figure 4 10-meter walk way paper.

VARIABLES
DEPENDENT VARIABLES
Gait parameters: - ,
time taken to perform test,
Step length,
stride length,
number of steps,
cadence
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Figure 5 step length
INDEPENDENT VARIABLES

Figure 6 stride length

Backward walking without task,
Backward walking with music,
Backward walking with backward counting.
SAFETY MEASURES
The procedure was carried out under the complete control of the subjects and was totally
according to the personal capacity of all subjects. They were assisted during backward
walking. This procedure was carried out by a physical therapist (to prevent fall), but the
therapist gave no assistance in the actual performance of the movements.
PROTOCOL
A sample of 30 subjects was recruited on the basis of inclusion and exclusion criteria. A
brief description was given to all the subjects about the protocol and the procedure which
were to be followed. An informed consent was obtained from the subjects who wanted to
participate in this study. Subjects were presented with three chits mentioning
1 Backward walking without task
2 Backward walking with music
3 Backward walking with backward counting
The subjects were instructed to do a backward walk in the order in which they picked up
the chits i.e., a backward walk without task, a backward walk with music and a backward
walk with backward count. One subject was taken at a time. All the three readings were
taken with a gap of 15min.
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The demographic details of all the subjects were taken using the data collection form. Gait
parameters i.e. cadence, time taken to cover six-meter distance, no of steps, step length and
stride length were calculated for all three tasks.
Subjects ambulated ten meters on a paper walk away with ink patches on their shoes which
left behind a foot print. Foot fall imprints are subsequently measured with a measuring
tape. A stop-watch used to measure overall trial time (i.e. from start to finish line). Often
requires the time to estimate when the subject broke the plane of the start and finish line.

Figure 7. shows backward walking without task. Figure 8 foot print of patient during
backward walking with music.
(Therapist observing time)

Figure 9. foot print of patient during backward
walking with music.
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EXPERIMENTAL PROCEDURE
Space and ability
Information was given to old adults age 60 or above 60 years from senior citizens of I.T.S.
Paramedical College and senior citizen society of NOIDA [ex-service man] for
participation in the study. A signed consent was taken from those who volunteered and
were screened using inclusion and exclusion criteria. 30 subjects were chosen depending
upon inclusion and exclusion criteria.
Orientation and Consent
Prior to the participation all subjects were given consent form and brief description of the
nature of the study, its aims and objectives were made clear to the subject. Their
demographics and baseline measurement were taken for gait parameters variability by
10metre paper walk way.

DATA ANALYSIS
All the procedure was conducted with the SPSS version 15 software programmed.
Data were analyzed by initial assignment only individuals who completed the entire
Clinical trials were counted towards the final results.
The subject’s demographic details are summarized using mean values and standard
deviations which include age, weight, height, leg length and MMSE.
Repetitive measure of ANOVA used to evaluate the difference between 3 dual tasks for
Number of steps, time taken, cadence, step length stride length
Pair wise post hoc [bone forming comparison done to find out pair wise difference between
dual task.
Significant level set at 95% and p value set at 0.05
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RESULT
DEMOGRAPHIC DETAILS OF THE PATIENT
Table 1 Details with mean and standard Deviation
Mean ± SD
AGE

67.66±5.44 years

WEIGHT

63.80±8.67 kg

HEIGHT

159.65±7.21 cm

LEG LENGTH

96.70±10.46 cm

MMSE

24.76±1.65

GAIT PARAMETERS
TABLE 2 Numbers of step/ minutes with different task

Num of steps/
Minutes

BWWT
Mean ±SD

BWWM
Mean ±SD

BWWBC
Mean ±SD

F value P value 1/2 1/3 2/3

17.93±4.43

19.06±3.44

23.40±2.88

75.75

.00

.004 .00 .004

Backward Walking Without Task*, Backward Walking with Music**, Backward Walking
with Backward Counting***
The mean value and standard deviation of backward walking without task is
17.93±4.43, backward walking with music 23.40±2.88 and backward walking with
backward counting is 23.40±2.88 respectively. The comparison between no. of steps
and different dual task revealed significant difference with p ≤0.01 of F- value75.75.

The post hoc analysis of number of steps between backward walking without task and
backward walking with music revealed significant difference. (p=.004)

The post hoc analysis of number of steps between backward walking without task and
backward walking with backward counting revealed significant difference. (p=. oo1)

The post hoc analysis of number of steps between backward walking with backward
counting and backward walking with music revealed significant difference. (p=.004)
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Chart .1 Graphical representation of no. of steps with different dual tasks

No of Steps
25
20
15
10
5
0
No of Steps

Without task

With Music

17.93

19.06

With Bachward
Walking
23.4

No of Steps

Table 3 Time taken during different dual task
BWWT

Time Taken
(Seconds)

BWWM

16.62±2.91 21.46±4.27

BWWBC

F
P
½
Value Value

26.59±3.80 13.34 . 001

1/3

2/3

.001 . 001 .0

o1

6465

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260
Volume 07, Issue 11, 2020

Chart 2 graphical representation of time taken and different task

Time Taken
30
25
20
15

10
5
0
Without task

With Music

With Bachward
Walking
Time Taken

The mean and standard deviation of backward walking without task is 16.62±2.91,
backward walking with music is 21.46±4.27 and backward walking with backward
counting is 26.59±3.80. Data is showing significant difference with p .001 and f =13.34.
The Post hoc analysis of t i m e taken between backward walking without task and
backward walking with music revealed significant difference. (p=. 001).
The Post hoc analysis of time taken between backward walking without task and
backward walking with backward count revealed significant difference. (p=. 001).
The Post hoc analysis of time taken between backward walking with music and
backward walking with backward count significant difference (p=.001) i.e., significant as
p≤.05.

Table 4 Time taken during different dual task
BWWT

Cadence/Second 1.10±.29

BWWM

BWWBC

F
Value

P
value

.89±.07

.88±. o8

23..39 .00

½

1/3

2/3

. 002

. 002

1.00
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Chart 3 The cadence with different dual task during backward walking.

Cadance
1.5

1

0.5

0
Cadance

Without Task

With Music

1.1

0.89

With Backward
Counting
0.88

The mean and standard deviation during backward walking without task is 1.10±.29,
backward walking with music is .89±.07 and during backward walking with backward
counting is .88±.08. This data is showing significant result with p ≤.05.
The post hoc analysis of cadence
between backward walking without task and
backward walking with music revealed significant difference. (p=.002).
The Post hoc analysis of cadence
between backward walking without task and
backward walking with backward counting revealed significant difference(p=.002).
The Post hoc
analysis of cadence between backward walking with music and
backward walking with backward count reveals significant difference. (p=1.00) Post hoc
p≥.05 in this that means it is not significant.
Table 5 Step Length of Different Dual Task
BWWT
Step length(cm)

BWWM

BWWBC F -Value P Value ½

31.81±4.05 31.11±3.85 16.80±3.10 244.62

.001

1/3 2/3

.026 .001 .026
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Chart 4 step length of different dual task during backward walking.

Step Length
35
30
25
20
15
10
5
0

Without Task

With Music

31.81

31.11

Step Length

With Backward
Counting
16.8

Step Length

The mean and standard deviation of step length during backward walking without task is
31.81±4.05, backward walking with music is 31.11±3.85 and during backward walking with
backward counting is 16.80±3.10. This data revealed significant difference. (p=.026).
The Post hoc analysis of step length between backward walking without task and backward
walking with backward count revealed significant difference. (p=.001).
The Post hoc analysis of step length between backward walking with music and backward
walking with backward count revealed significant difference. (p=.02)
Table 6 stride length with different dual task during backward walking
BWWT
Stride
length(cm)

BWWM

BWWBC

F- Value P - Value 1/2

63.78±8.24 62.34±7.58 33.82±6.09 248.8

.001

1/3

2/3

.032 .001 .001
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Chart.5 Stride lengths among different dual task.

Stride Length
70
60
50
40
30
20
10
0
Stride Length

Without Task

With Music

63.78

62.34

With Backward
Counting
33.82

Stride Length

The mean and standard deviation of stride length during backward walking without task is
63.78±6, backward walking with music is62.34 ±7.58 and during backward walking with
backward counting is 33.82±6.09. This data is showing significant result with p ≤.05.
The post hoc analysis of stride length between backward walking without task and
backward walking with music revealed significant difference(p=.026)
The Post hoc analysis of stride length between backward walking without task and
backward walking with backward count. Revealed significant difference. (p=.026)
The Post hoc analysis of stride length b e t w e e n backward walking with music and
backward walking with backward count revealed significant difference. (p=.026).
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DISCUSSION
In this study, when comparison of gait parameters between backward walking without
task and backward walking with music is done. It was found that there is significant
difference in gait parameters including no of steps, time taken, cadence, step length,
stride length.
This is in agreement with study done by Lasely A. Brown et al in 2009 which stated that
music adds to the cognitive load acting as a distraction from the primary task 26.
When comparison of gait parameters between backward walking without task and
backward walking with backward counting was done. It also revealed significant difference
in gait parameters. This is supported by study done by Beauchet O. et al in 2008, in which
they stated that there are age related changes in gait parameters such as speed, time, stride
length, due to simultaneous performance of a walking associated task and interpreted as
interference related to competing demands for attention resources involved in both tasks 27.

Experimental and neuropsychological findings support the important role played by
attention and executive function in gait control and the regulation of gait speed and
variability. These neuropsychological data suggest a more specific role of cognitive
function. In particular, gait may be modulated by frontal cognitive networks that use and
manipulate sensory information via cortical sensory association areas, namely the parietal
and occipital cortices.28 The frontal-visuospatial network may be one of the neural
substrates that regulates both velocity and gait variability, a measure of dynamic stability.
This network is involved in the flexible adaptation of motor behavior, especially whenever
the environmental context changes.
Consistent with findings of previous studies, which suggested that Executive function was
associated with falls and gait speed slowing in older adults, we also observed that
performance of a dual task reduced gait speed in healthy elderly 29-31.
There was significant difference found when we compared gait parameters between
backward walking with music and backward walking with counting backward. The result
of the present study shows that backward walking with counting backward is a more
demanding task than backward walking with music as a cognitive task.
In another study done by Oliver Beauchet et al stated that gait control requires more
attention resources with parallel activation of executive functions in older individuals 20.
Thus, Counting backward depends on the working memory, which is a system for
temporary storage and processing of information that is directly related to executive
functions in older individuals, it appears that combining an arithmetic task with walking
created a competitive demand for executive functions in elder subjects which leads to
significant difference in gait parameters of both the activities.
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CONCLUSION
In this sample of transitionally frail older adults, counting backward while walking caused
characteristic gait changes that appears to be a marker for decline in gait control; this
suggests that the choice of the attention splitting task in dual task gait assessment must be
made carefully.
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