
INTRODUCTION

Walking is a foundation for optimal mobility and independence while 
aging, a natural phenomena impact gait . The aging process needs to 
be examined as a unique physiological bodily mechanism with a spe-
cific evolutionary purpose. Ageing is characterized by a decrease in the 
body’s capacity for adaptation, which is brought on by a symptomatic 
deterioration in organ, system, and cell capabilities.1

Walking is an ordinary part of everyday life where it involves the car-
dio-respiratory system, musculoskeletal components, and all levels of 

the neurological system. The prevalence of balance and gait abnor-
malities are noticeable, rising with age, from around 10% in those 
between 60 and 69 years old to over 60% in people over 80 years 
old. Furthermore, the most frequent cause of serious injuries among 
the elderly may be preceded by issues with balance and gait. Walking 
speed at which they walk has a strong correlation with life expectan-
cy. Significantly, sluggish gait in older adults without dementia is as-
sociated with a risk of dementia develop later in life than subjective 
cognitive impairment.2
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ABSTRACT RESUMEN
Age-related changes in mobility demand interventions.One of the dif-
ficult faced by older patients are decreased walking speed and in-
creased risk of falling. Rhythmic auditory stimulation and enhanced 
gait training may be a successful intervention technique, on the other 
hand Frenkel exercise shows improvement in dynamic balance. In or-
der to determine the best between these two the study protocol has 
been designed.

Aim: To find any significant differences between the effect of rhythmic 
auditory stimulation, enhanced gait training and Frenkel exercises in 
improving mobility among the geriatric population. 

Method: A total of 40 participants were selected using convinent 
sampling method based on inclusion and exclusion criteria, then the 
subjects were divided into two groups. In Group A (n=20) patients 
received RAS enhanced gait training. In Group B (n=20) patients re-
ceived Frenkel exercise , one session per day, six days per week, for 
a duration of 25 mins of 4 week. 

Result: The paired and unpaired t-test were used to statistically ana-
lyze. According to the post-test mean value of the 10 m walk test 
and time up and go test yielded a p-value of less than 0.05. This 
demonstrates that RAS have a significant impact on mobility for geri-
atic population. 

Conclusion: From the data analysis obtained in the study, it conclud-
ed that rhythmic auditory stimulation group have better improvement 
than the Frenkel exercise group.
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Una de las dificultades que enfrentan los pacientes mayores es la 
disminución de la velocidad al caminar y el mayor riesgo de caídas. 
Los cambios relacionados con la edad en la movilidad exigen inter-
venciones. La estimulación auditiva rítmica y el entrenamiento de la 
marcha mejorado pueden ser una técnica de intervención exitosa; por 
otro lado, el ejercicio Frenkel muestra una mejora en el equilibrio di-
námico. Para determinar lo mejor entre estos dos, se ha diseñado el 
protocolo de estudio.

Objetivo: Encontrar diferencias significativas entre el efecto de la es-
timulación auditiva rítmica, el entrenamiento de la marcha mejorado y 
los ejercicios de Frenkel para mejorar la movilidad entre la población 
geriátrica.

Método: Se seleccionó un total de 40 participantes utilizando un mé-
todo de muestreo conveniente basado en criterios de inclusión y ex-
clusión, luego los sujetos se dividieron en dos grupos. En el Grupo A (n 
=20), los pacientes recibieron entrenamiento de la marcha mejorado 
con estimulación auditiva rítmica. En el Grupo B (n=20), los pacientes 
recibieron ejercicio Frenkel, una sesión por día, seis días por semana, 
con una duración de 25 minutos durante 4 semanas.

Resultado: Para el análisis estadístico se utilizó la prueba t pareada 
y no pareada. Según el valor medio del test posterior a la prueba 
de marcha de 10 m y a la prueba de levantarse y caminar arrojó un 
valor de p inferior a 0,05. Esto demuestra que la estimulación auditiva 
rítmica tiene un impacto significativo en la movilidad de la población 
geriátrica.

Conclusión: Del análisis de los datos obtenidos en el estudio, se con-
cluyó que el grupo de estimulación auditiva rítmica tiene una mayor 
mejoría que el grupo de ejercicio Frenkel.
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According to research, the older people who are at high risk of falling, 
move more slowly (to avoid risk of fall).3

There are several ways to increase gait speed, including practicing on 
a treadmill, using a robot to aid with walking, and applying rhythmic 
auditory stimulation (RAS). It is difficult to implement, due to the high 
expense of the necessary tools and labor as well as the challenges as-
sociated with moving the equipment.4

The objective of locomotor training is to force the use of unmasked 
routes by powerful sensory cues from many sources. It is a functional 
activity, and early attention should be placed on tasks linked to walk-
ing.5

Individuals who undergone treadmill training after a stroke, with or 
without body weight support, have a higher chance of improving their 
ability to walk on their own. However, those who do not receive tread-
mill training may experience decrease in walking speed and capaci-
ty.6,7

For chronic stroke patients, treadmill walking may be a helpful strate-
gy to enhance their walking capacity and speed. It has been linked to 
increase in power, decrease in energy use, as well as improvement in 
the quality and pace of walking.8

Rhythmic auditory stimulation (RAS) is a technique of practicing gait 
while playing the sound of metronome or other songs at general in-
tervals, which enhances stride length and gait speed.9

There seems to be a carryover effect while walking with RAS, which 
supports the idea that increase mobility and lower the risk of falls.10

Several physical therapy intervention techniques have been devel-
oped to enhance parkinsonian repetitive movements as a result of the 
condition’s reliance on outside stimuli to produce repetitive, rhythmic 
movements. Effective example include metronome therapy, rhyth-
mic auditory stimulation (RAS), and physical rehabilitation programs 
(PRPs) that involve a range of motor exercises carried out in combina-
tion with rhythmic sound in various cadences.11,12

Frenkel’s exercises included turning, sitting, and standing up using or-
dinary objects such as beds, chairs, and lines drawn on the floor, as 
well as acquiring walking skills using one’s upper extremities.13

Frenkel’s exercise depends on the principles of focus, accuracy, and 
repetition of motions. The term “rhythmic-auditory stimulation” (RAS) 
refers to the therapeutic use of pulsed rhythmic or musical stimula-
tion to enhance gait or movement characteristics associated to gait. 
Balance is adversely impacted by the loss of gray matter in the brain 
regions that control motor processes, the basal and thalamic nuclei. 
Similar findings were reached when analyzing the parietal lobe’s gray 
matter volume, which showed that decreasing this amount affects 
balance.

Frenkel’s exercise is a training program made up of a group of pre-
cisely designed exercises which helps to force the patient to use the 
residual muscular sense that has effort to stop further deterioration 
of the sense or even to produce an improvement. Frenkel’s workout 
regimen, which is mainly utilized for movement correction and coor-
dination, is now widely employed by therapists.14,15

In comparison to younger adults, elderly people exhibit much low-
er foot position awareness, which is probably caused by a decline in 
plantar mechanoreceptive sensitivity. Shoes contribute to this reduc-
tion by reducing tactile feedback, which reduces awareness of foot 
position. The mechanoreceptive sensation in the toes and heels also 
decreases with age. In addition to inclining with age, vestibular func-
tion also starts to decrease significantly hence balance was affected.16

MATERIALS AND METHODS

A comparative study was done with the subjects meeting the inclu-
sion criteria and pre-evaluation of mobility of the group. RAS en-
hanced gait training group and frenkel exercise group was recruit-
ed from physiotherapy op at primary hospital Chennai Tamil nadu.
This study was approved by institutional scientific review board (ISRB 
01/005/2023/ISRB/SR/SCPT). Trough convinent sampling technique, 
40 individuals were selected for study. 40 subjects diagnosed with 
age-related gait impairement were screened for inclusion and ex-
clusion criteria. This study involved both men and women aged 
above 60 years and who have ability to walk at least 10m with the 
confirmation of aging gait impairment. This study excludes the sub-
ject with persons with visual impairment that interferes with dai-
ly living, history of chronic illness. All participant were asked to sign 
their consent form. Before providing their consent form every par-
ticipants were briefed experimental methodology and techniques. 
The subjects are split up into two groups, A and B. Each group has 
twenty participants, and after being informed about the intervention 
and the study, their informed agreement was obtained.

In addition to the timed up and go test and the 10-meter walk test, 
demographic data were collected. The patients in Group A (n=20) re-
ceived the rhythmic auditory stimulation enhanced gait training meth-
od. Group B (n=20) received the Frenkel exercise treatment once a 
day, six days a week, for four weeks, for a total of 25 minutes. The col-
lected data and outcome will be analyzed and evaluated. A statistical 
comparison and evaluation are made between the test pre and after 
values. The Frenkel exercises, Rythmic auditory stimulation enhanced 
gait training exercise were given to the respective groups. They are 
documented by using the outcome tools such as time up and go test 
and ten meter walk test to assess the mobility.

10-meter walk test
The 10-meter walk test is a clinical assessment used to assesses an in-
dividual’s mobility and gait speed by measuring time it takes to cover 
the distance of ten meters. It is widely utilized in healthcare to asses 
mobility, gait speed, and overall physical performance. Every partic-
ipant was told to walk for 10 meters at a comfortable, regular pace. 
The middle 6 m was timed, the 2m front for acceleration and back 2 
m were excluded. The leading foot’s toes crossed the 2- and 8-meter 
marks. Using these measurements, the speed was computed by di-
viding the walking distance in seconds (the middle 6 m) by the walk-
ing duration .

Timed up and go test
Timed up and go test is widely used to assess mobility and balance. 
Patients can wear their usual shoes and, if needed, a walking aid. At 
first, the patient is seated. The patient gets up, moves three meters, 
turns around, and returns to the chair to sit down. Time stops when 
the patient is seated.
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The Frenkel exercises comprise

• hip flexion, extension, abduction, and adduction (10 rep, 2 set) 
• knee flexion and extension (10 set, 2 rep)
• bring the heel to the patella, midpoint of the tibia, and the oppo-

sing leg’s ankle joint (10 rep, 3 set)
• standing up with both feet fully on the floor (10 rep, 2 set)
• walking heel to toe (10 rep, 2 set)
• walking forward (2 mins, 3 times)
• walking sideways and back to the starting position (1 min, 3 times) 
• walking backwards (1 min, 3 times)
• walking and turning around 90 to 180 degrees (1 min, 3 times)
• walking in a zigzag pattern (1 min, 3 mins)

Rythmic auditory stimulation
Rhythmic auditory stimulation should be carried on a smooth, plain, 
flat walking path free from sound or musical influences. The patient 
is asked to walk and the time taken before receiving rhthymic audito-
ry stimulation was noted. The pace at which the RAS is administered 
will vary from person to another and be 110 percent more than the 
person before walking rate. With a metronome, beats where used to 
provide the RAS while performing enhanced gait training lower the 
risk of falling, the therapist is always close by. Rest periods are timed 
and lengthened at the therapist’s discreation

Materials required: meter tape, stopwatch, chair, neckband, mobile.

RESULT

The gathered information was analyzed and examined For each pa-
rameter, the mean and SD were utilized. The statistically significant 
differences between pre-test and post-test measures were examined 
using the Paired t-test. The difference between the post-test values 
was determined using unpaired t-test (Image 1).

When compared to the pre-assesment and the post-assessment 
shows that there is a significant increase in mobility (walking speed) 
using 10 m walk test and time up and go test scales. The statisti-

cal mean value for 10 m Group A pre-intervention was 23.12± and 
standard deviation was 4.85, post-intervention value was 16.23±3.28.
Hence the post-intervention mean value shows more significant value 
than the pre-intervention. The statistical mean value for 10 m of group 
B pre-intervention was 25.68± and standard deviation was 4.12, and 
post-intervention value was 19.12±3.49. Hence the post-intervention 
mean value shows more significant value than the pre-intervention 
(Table 1).

The statistical mean value for time up and go of Group A pre-interven-
tion was 27.95± and standard deviation was 4.97±, post-intervention 
value was 20.15± and 3.94±. Hence the post-intervention mean val-
ue shows more significant value than the pre-intervention. The sta-
tistical mean value for time up and go test of Group B pre-interven-
tion was 29.68± and standard deviation was 4.97±, post-intervention 
value was 23.12± and 4.73±. Hence the post-intervention mean val-
ue shows more significant value than the pre-intervention (Table 2).

The paired t-test and unpaired t-test was used to statistically analyze 
the values. A statistically significant difference was found between 
Group A (RAS) and Group B (Frenkel exercise) as well as within the 
group,according to the statistical analysis performed on the quantita-
tive data. In Group A the post mean and sd value of 10 m and time up 
and go test is 16.23±3.28 and 20.15± 3.94, whereas in Group B it is 
19.12 ±3.49 and 23.12±4.73 (Table 3).

This demonstrates that the rhythmic auditory stimulation enhanced 
gait training group final results show a significant improvement in mo-
bility.

DISCUSSION

The goal of the study is to determine if rhythmic auditory stimulation 
enhanced gait training and Frenkel exercises are useful for treating 
geriatric population with gait impairement especially gait speed.

This research extends the application of RAS to the geriatric context, 
aiming to contribute insights into its potential advantages for mobil-
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Image 1. Pre to post Frenkel group and RAS (10m walk test, time up and go test)

The gathered information was analyzed and examined For each parameter, the mean 
and SD were utilized. The statistically significant differences between pre - test and 
post-test measures were examined using the Paired t- test. The difference between the 
post-test values was determined using unpaired t- test(graph I) . 
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ity improvement in the elderly. The involvement of either rhythmic 
stimuli or Frenkel training is considered in our study and findings on 
RAS also aligns with MH Thaut et al. (1997), where comparison to gait 
training without rhythmic facilitation, gait training with rhythmic facil-
itation shows greatly increased stride length and gait velocity. In com-
parison to the control group, rhythmic facilitation also resulted in a 
discernible improvement in stride symmetry.17

This study, the utilization of rhythmic auditory stimulation (RAS) for 
gait training enhancement in the geriatric population is being inves-
tigated so the effectiveness of RAS in improving mobility is being ex-
plored, while Soo Ji Kim et al. (2011) highlighted the benefits of RAS 
for addressing motor coordination challenges in individuals with cer-
ebral palsy (CP), the causation of RAS is attributed to repetitive rhyth-
mic sound patterns that increase the excitability of spinal motor neu-
rons via the reticulospinal pathway, enabling the entrainment of axial 
and proximal movement in response to a specific motor command.18

Conklyn D et al. (2010): The frequency of the rhythmic auditory signal 
in the aforementioned investigations was chosen based on the sub-
jects’ desired gait cadence. Nonetheless, it seemed that a noteworthy 
rise in the rhythmic auditory cue frequency cadence in this investiga-
tion was 10% greater than the individuals’ favored tempo. The study’s 
findings corroborated those showing that MS patients’ stride length, 
cadence, and gait speed significantly improved.19

As per a study by Roerdink et al. (2009) in stroke rehabilitation, audi-
tory stimulation is used to increase the reticulospinal pathway’s abil-
ity to excitably sense spinal motor neurons, hence lowering the time 

it takes for a tissue to respond to a nerve signal. When sensory stim-
ulation is applied rhythmically, in sync with the motor response, and 
in harmony with walking performance, it can be a useful tool for im-
proving functional movement.20

The 10-Meter Walk Test (10MWT) is widely used to assess gait speed, 
a key indicator of functional mobility and rehabilitation outcomes. 
However, there are inconsistencies in the literature regarding wheth-
er the entire 10 meters or only the middle 6 meters should be timed. 
This discrepancy is due to variations in protocol design, study objec-
tives, and historical methodologies.

The most widely accepted approach, supported by Fritz & Lusardi 
(2009) and Bohannon (1997), recommends timing only the middle 
6 meters, excluding the first 2 meters for acceleration and the last 2 
meters for deceleration. This ensures that gait speed is measured at a 
steady-state pace, reducing variability introduced by changes in walk-
ing momentum. Studies have demonstrated that using the 6-meter 
timing approach provides higher test-retest reliability and better clini-
cal applicability in stroke rehabilitation, Parkinson’s disease, and old-
er adult populations. Given these considerations, the 6-meter timing 
method remains the preferred protocol for assessing functional gait 
speed while whole 10 meter timing method best in endurance.21,22 

CONCLUSION

Rhythmic auditory stimulation and Frenkel exercise are the better in-
terventions to treat and improve the gait and mobility in the geriatric 
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GROUP MEAN ± SD T-TEST P-VALUE

RAS
PRE-TEST 23.12 ±4.85

5.2627 <0.0001
POST-TEST 16.23± 3.28

Frenkel
PRE-TEST 25.68±4.12

5.4333 <0.0001
POST-TEST 19.12± 3.49

Table 1. Pre and post-test values for RAS group A and Frenkel exercise 
(10 m walk test)

GROUP MEAN ± SD T-TEST P-VALUE

RAS
PRE-TEST 27.95±4.97

5.500 <0.0001
POST-TEST 20.15± 3.94

Frenkel
PRE-TEST 29.68±4.97

4.2759 <0.0001
POST-TEST 23.12± 4.73

Table 2. Comparison pre-test and post-test value of RAS group and Frenkel group 
(time up and go test)

POST TEST MEAN ± SD T-TEST P-VALUE

10m walk 
test

RAS 16.23±3.28 5.2627
2.6985 0.0103

Frenkel 19.12±3.49 5.4333

Time up 
and go test

RAS 20.15±3.94 5.500
2.1576 0.0373

Frenkel 23.12±4.73 4.2759

Table 3. Comparison post-test value of Frenkel group and RAS 
(10m walk test, time up and go test)
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population. From the data analysis and results obtained in the study, 
it concluded that rhythmic auditory stimulation group have better im-
provement than the Frenkel exercise group.
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