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Abstract: Background: Falls are extremely common among the elderly population accounting for substantial morbidity and mortality. 

Approximately, 30 percent of people over the age of 65 fall each year. Older adults with neurological disorders, such as stroke and 

Parkinson’s disease, are at an even higher risk of falling. In Retro - walking backward direction and reversal of leg movement, different 

muscle activation patterns from those in forward walking are required. Need: The purpose of this study is to see the effectiveness of retro 

walking for improving balance in geriatric patients who have balance impairments. Method: 30 elderly individuals aged between 65 - 75 

years were included in the study according to the inclusion criteria. Treatment took place for 4 weeks and session will be given 3 times a 

week. Outcome: berg balance scale and functional reach test. Result: After treatment of 4 weeks and 3 times a week there was 

significant improvement in balance of elderly.  
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1. Introduction 
 

Elderly is defined as being 65 years of age or older.1 

 

However, the onset of health problems of elderly may occur 

in early 50s or may be only in 40s. On the other hand, many 

times we come across the people who are healthy and active 

even at the age of 70 years. It is because of these two 

contrasting representations of elderly in our society that this 

group of population should be defined in health terms: 

“What defines this group is the frequent presence of multiple 

pathology and the atypical way in which illness can present 

with confusion, falls and loss of mobility and difficulty with 

day - to - day functioning”.2 

 

Normal aging is an artificial concept which describes 

physiologic changes that occur with advancing age. 

Normally physiological capacity of various systems attains a 

maximum level in Third decade of life - between the late 

teens and thirty years of age. After 35 years there occurs a 

decline in physiologic and performance measures.3 

 

Physiological degenerative changes like musculoskeletal 

system, cardiovascular system, pulmonary system, nervous 

system and special senses like visual acuity, hearing, etc. are 

more affective systems in geriatric individuals. But age - 

related changes in musculoskeletal system are very 

important, as they are directly related to limited mobility as 

well as increases in the incidence of falls in elderly.  

 

Falls are extremely common among the elderly population 

accounting for substantial morbidity and mortality. 

Approximately, 30 percent of people over the age of 65 fall 

each year.1
9
 According to the World Health Organization 

global report on falls prevention, people aged 65 years and 

above fall about 28%–35% in each year and this proportion 

increases as age and frailty level increase.4 The prevalence 

of falls in India, above the age of 60 years, reported to range 

14%–53%
5
. Falling is a leading cause of serious injury, loss 

of independence and nursing home admission in older 

adults.6
 

 

Balance has three basic dimensions: maintenance of a 

position, stabilization for voluntary movements and reaction 

to external disturbance. Any movement of the body can 

displace the location of the center of the body relative to the 

base of support, but postural adjustment occurring prior to, 

during, and after voluntary movements keep the body center 

of gravity close to the base of support.7 

 

Proactive balance training is an anticipatory and self - 

initiated approach incorporating balance and strength 

exercises to improve balance and lower fall risk. on other 

hand reactive balance training consists of automatic 

responses to unexpected perturbation for example slips, trips 

and nudges that may cause loss of balance.8 

 

When the balance of a young adult is disturbed by a 

movement of support surface, he or she typically regains 

stability by using ankle movement strategy, in which, 

postural sway is focused on the ankle joint and muscle 

response are activated first in the stretched ankle muscles 

and then radiate upward to the muscles of the thigh and hip. 

Woollacott, Shumway - Cook and Nashner compared the 

muscle response characteristic of older adults and young 

adults and found that the response organization was 

generally similar between the older and younger groups with 

regard to responses being activated first in the stretched 

ankle muscle and radiating upwards to the muscles of the 

thigh.9 Retro - walking is sometimes referred to as backward 

walking, has been thought to be used already for several 

decades in China, Japan and Europe to get a physical 

workout, improve sport performance, promote balance and 

to stay mentally fit. Since there is propulsion in backward 

direction and reversal of leg movement in Retro - walking, 

different muscle activation patterns from those in forward 

walking are required. Retro walking increases stride rate 
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decreases stride length and increases support time. Muscular 

structure supporting ankle and knee reversed their role 

during retro - walking. Retro walking is performed by 

generating impairment in walking rhythm, shortening step 

distance, and a decrease in walking speed and total walking 

time.
10

 

 

Retro walking is an intervention that may be valuable for 

enhancing balance and self - efficacy to improve mobility 

function after stroke. It has been used in orthopedic 

rehabilitation as it produces less mechanical strain on the 

knee joint while backward running is an effective means for 

increasing strength and power of the quadriceps. Retro 

walking to improve gait and dynamic balance poststroke is a 

more recent application and appears to offer several 

potential benefits.
11

 

 

A benefit of Retro walking training is that it challenges 

postural stability requisite for such tasks. During backward 

walking, visual cues, although present, do not provide 

information on the target to be reached, nor the resources to 

anticipate ground conditions. This variation in optic flow as 

well as the simple novelty of the task leads to alterations in 

spine and pelvis stabilization to maintain dynamic balance. 

Therefore, backward walking training, due to its greater 

postural demands, may be superior to a more traditional 

forward walking training to improve gait and dynamic 

balance and decrease fall incidence in individuals 

poststroke.
11

 

 

Need of Study 

There are many studies which has find out the effect of retro 

walking for individuals with osteoarthritis, Parkinson‟s, 

hemiplegia etc. But very few studies are there which has find 

out effect of retro walking exercise on balance in geriatric 

individuals.  

 

2. Methodology 
 

 Source of data: Individuals of old age home and OPD 

based patients of Ahmedabad.  

 Study type: An Experimental study 

 Sample size: 30 

 Sampling technique: Simple Random Sampling 

 Study duration: 6 months  

 

Inclusion Criteria 

 Age: between 65 - 75 years 

 Gender: Male and Female 

 Individuals who have moderate or low risk of fall (Berg 

Balance Scale)  

 Fear of fall  

 Willing to participate 

 

Exclusion Criteria 

 Hypertension 

 Cancer 

 Individuals with chronic disorders, which affects balance 

 Individuals underwent recent surgery 

 Any individual not performing daily activities 

independently 

 Patient with visual and auditory deficit 

3. Outcome Measures  
 

Berg balance scale 

Patients are asked to complete 14 tasks, and each task is 

rated by an examiner on a 5 - point scale ranging from 0 

(indicating the lowest level of function) to 4 (indicating the 

highest level of function). Elements of the test are supposed 

to be representative of daily activities that require balance, 

including tasks such as sitting to standing, standing 

unsupported, sitting unsupported, standing to sitting, 

transfers, standing with eyes closed, standing with feet 

together, reaching forward with outstretched arm, retrieving 

an object from floor, turning to look behind, turning 360, 

placing alternate foot on stool, standing with 1 foot in front, 

and standing on 1 foot. Some tasks are rated according to the 

quality of the performance of the task, whereas the time 

taken to complete the task is measured for other tasks. The 

developers of the BBS provided operational definitions for 

each task and the criteria for grading each task. Overall 

scores can range from 0 (severely impaired balance) to 56 

(excellent balance). The BBS can be administered in 15 to 

20 minutes and requires minimal equipment.1
2, 13

Reliability 

and Validity of berg balance scale is 0.99 and 0.98 

respectively.
14

 

 

Functional reach test 

The patient is instructed to stand next to, but not touching, a 

wall and position the arm that is closer to the wall at 90 

degrees of shoulder flexion with a closed fist. The assessor 

records the starting position at the 3rd metacarpal head on 

the yardstick. Instruct the patient to “Reach as far as you can 

forward without taking a step. ” The location of the 3rd 

metacarpal is recorded. Scores are determined by assessing 

the difference between the start and end position is the reach 

distance, usually measured in inches. Three trials are done 

and the average of the last two is noted.
15, 16

Reliability and 

Validity of functional reach test is 0.89 and 0.76 

respectively.
17, 18, 19
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4. Result 
 

The present study was conducted to study the effect of retro 

walking for improving balance and to reduce fall in geriatric 

individuals  

 

Total 30 individuals were included in the study and data 

analysis was performed on the following outcome measure:  

 Berg Balance Test 

 Functional reach test 

 

Data of 30 individuals were analyzed using statistical 

package for social science version 28 (SPSS v28) and 

Microsoft excel 2010.  

 

Table 1: Shows gender distribution of total population 
Total 30 (100%) 

Male 19 (63%) 

Female 11 (37%) 

 

 
Graph 1: Shows gender distribution of total population 

 

Table - 1 and Graph - 1 shows the gender distribution of all 

participants of the study. There was a male predominance 

seen.  

 

Wilcoxan signed ranked test was applied for the analysis of 

the pre and post treatment outcome measures. Table - 2 and 

Graph - 2 shows pre and post treatment functional reach test 

score.  

 

Table 2: Pre and post mean functional reach test score. 
Outcome Measure 

(Functional Reach 

Test) 

Pre 

(Mean±SD) 

Post 

(Mean±SD) 

Z 

Value 

P 

Value 

Group (Retro walking) 12.3433±1.54 14.35±2.002 - 4.624 <.005 

 

 
Graph 2: Pre and post mean functional reach test score 

 

Graph 2 and Table 2 shows that the minor statistically 

significant improvement in balance when compared between 

pre and post treatment of FRT 

 

Table 3: Pre and post mean berg balance scale score 
Outcome measure 

(berg balance scale) 

Pre 

(Mean±SD) 

Post 

(Mean±SD) 

Z  

Value 

P  

Value 

Group (Retro walking) 36.2±9.87 38.6±9.80 - 4.851 <.005 

 

 
Graph 3: Pre and post mean berg balance scale score 

 

Graph - 3 and table - 3 shows that the statistically significant 

improvement in balance when compared between pre and 

post treatment of BBS score.  

 

5. Discussion 
 

The objective of the study was to see the effect of the retro 

walking for improving balance and reduce fall in geriatric 

individuals who have balance impairments. We found 

significant improvement in the functional reach test and berg 

balance scale score after retro walking session. Present study 

focused on score of berg balance scale and functional reach 

test score. This study has concluded that retro walking can 

be used as a simple task - specific intervention that can be 

used to improve reactive balance control in geriatric 

individuals.  

 

In our study we found significant improvement in the 

balance. In retro walking toes contact the ground first and 

the heel is lifted off the ground at the end during BW stance 

phase, which leads to different muscles activation patterns 

and gait characteristics. The retro walking/backward walking 

(BW), unsimilar to forward walking, requires specialized 

control circuits, in addition to rhythm circuitry. Motor 

systems could initiate timely, then appropriate, responses 

and consequently counteract various disturbances, 

contributing to achievement of equilibrium condition 

through modifying the biomechanical state. BW training 

caused changes in movement control system and gait 

characteristics and exerted a positive effect on postural 

stability. Furthermore, because of little dependence on 

vision, BW training participants had to rely more on 

neuromuscular proprioceptive and vestibular senses to 

maintain postural stability. It was proved that BW training is 

more effective in improving gait speed and stride length.2
0 
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Above explanation coincide some past study with Winter et 

al. suggested that backward walking was a near image of 

forward walking, and suggested that in order to produce the 

muscle activation patterns involved in forward walking the 

temporal cycling of the muscle contractions in backward 

walking was simply reversed.2
1
Grasso et al. found that the 

waveforms of all elevation angles in backward walking gait 

were essentially time reversed relative to the corresponding 

waveforms in forward walking gait.2
2
Junjie Wang et al. in 

2019 found that motor systems contribute to balance by 

initiating timely and appropriate responses to counteract 

various disturbances. They launch, select, and employ motor 

command programs and synergies to modify the 

biomechanical state towards the desired equilibrium 

condition. Changes in movement control system and gait 

characteristics resulted from BW training may contribute to 

its positive impact on balance performance. The increased 

heel force and decreased standing foot angle following BW 

training could contribute to the change in gait characteristics 

and improvement in balance performance. BW training 

could increase forward gait speed, enhance hamstring 

flexibility, and improve stride length by strengthening the 

leg muscles related to push - off. Besides, BW training could 

strengthen quadriceps and hamstring muscles, resulting in 

greater muscle strength compared to FW training and 

reduced knee joint compression force. Improved muscle 

strength of lower extremity could contribute to increased 

forward gait speed and further improve balance 

performance.2
3 

 

In conclusion, coming to the implication of the study 

geriatric individuals are at higher risk of falls in general and 

it is significantly increases with the age advances so this 

study will be beneficial for prevention of fall risk. Hence, 

Retro - walking can be used clinically for improving the 

balance and reducing risk of fall.  

 

6. Conclusion 
 

Balance disturbances are a common medical problem in old 

age. Age related changes in the balance are associated on 

gait 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. The 

ability to avoid falling depends on the „change in support‟ 

balance reactions that involves a rapid limb movement (i. e., 

a step or a grasp response) to alter the base of support. The 

result of present study indicates that there is significant 

improvement in Retro - walking in terms of berg balance 

scale and functional reach test score.  

 

7. Limitation of the Study 
 

1) Limited sample size 

2) Further studies are needed to examine long term effect 

of the therapy 

3) Different gait rehabilitation strategies are not used in the 

study.  

 

8. Future Scope of the Study 
 

1) Future study with a larger population 

2) Further studies are needed to examine long term effect 

of the therapy 

3) Future studies can be done on different gait 

rehabilitation strategies for retro walking 

4) Long time follow up of the subjects was taken.  
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