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Abstract---The aim of the present study was to compare the 

effectiveness of exergame and dual task exercises on gait parameters 
and lower limb muscle strength in young elderly. Participants in the 

training protocol included: 30 elderly aged 50-65 years. The training 

protocol lasted 18 sessions of 40 minutes and 6 weeks in two groups. 

The Exergame group played boxing and track and field games, and the 

dual task group practiced stepping exercises with 50-75% of the 
maximum beat along with the secondary cognitive task  .According to 

the results of several components, of the lower limb muscle  was 

improved and the effect of exergame was greater. The amount of 

changes recorded in the gait parameters indicates a lack of significant 

improvement in step length components stride length and a cadence. 

Also, the persistence of positive effects on the working memory 
component in the exergame group was slightly better. 
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Introduction 

 

With increasing age and reaching old age, there are many changes in the 

performance of motor tasks that lead to successful reduction of motor tasks and 

successful aging (Yasamy et al., 2013).  Gait is considered a dynamic balance 
position in which the level of reliance on the center of gravity of the body while 

moving is very small(Hall & Fong, 2007; McCann & Higginson, 2008; Kuo & 

Donelan, 2010).  Gait problems are one of the dangers associated with aging, with 

aging in the physiological and cognitive systems, the motor function of gait is 

impaired (Nutt et al., 1993; Pashler, 2001). These changes in motor function are 
due to cognitive factors associated with aging and disorders of the body's 

physiological systems (Yasamy et al., 2013). According to studies, the decrease in 

strength due to muscle wasting during this period may reduce the ability to 

perform fast movements, imbalance and increase the risk of falling (Yasamy et al., 

2013). 

 
Moubarez DA, et. al., 2019; Elmasry DM, et. al., 2019; Ibrahim S, et. al., 2019)  .
Falling in old age is directly related to neuromuscular factors such as muscle 

strength (Hurd et al., 2013) and cognitive factors such as working memory (Hurd 

et al., 2013). It can be argued that any reduction in muscle mass, strength, and 

efficiency with aging leads to gait impairment, disability, and falls (Pashler, 1994), 

according to the British Society of Geriatrics and the American Academy of 
Orthopedic Surgeons. And reduced physical fitness increases the risk of falling by 

4-5 times (Kallin et al., 2005). working memory is one of the high-level cognitive 

processes that, as one of the components of executive functions (Baddeley, 1992; 

Bomyea et al., 2012), plays an essential role in controlling and regulating 

cognitive processes and low-level guided actions such as gait (Baddeley, 2000; 
Guare & Dawson, 2004; Klingberg et al., 2005). working memory is a concept that 

is strongly influenced by environmental factors and a person's level of anxiety and 

is very prone to harm (Chao & Knight, 1997; Gazzaley et al., 2005). working 

memory in the elderly experiences a significant decrease and directly affects the 

ability to plan tasks and organize important daily activities, and ultimately leads 

to a decrease in quality of life (Gazzaley et al., 2005).  
 

Decreasing all age-related executive functions can affect the gait performance of 

the elderly and increase the risk of falls (Adcock et al., 2020). Increased instability 

in gait is especially evident during dual tasks, which is a key indicator of the role 

of cognitive abilities in gait performance (Chao & Knight, 1997; Gazzaley et al., 
2005; Pichierri et al., 2011; Mirelman et al., 2012; Iosa et al., 2014). Considering 

the specific role of body muscle strength and working memory level in order to 

maintain balance and their contribution to motor directions, identifying the most 

effective intervention aimed at improving muscle strength, working memory and 

finally taking steps is the main challenge of this study (Pashler, 1994). Research 

in the field of dual task shows that a combination of physical and cognitive 
exercises is more successful than performing separate physical and psychological 

exercises, and its effects are evident in everyday life (Adcock et al., 2020). 
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Considering the significant effect of physical activity and separate cognitive 

exercises on different cognitive and motor dimensions in old age, it is assumed 

that a combination of physical and cognitive exercises is a promising training 

approach with excellent benefits (Alexander & Crutcher, 1990; Seidler er al., 
2010; Zwergal et al., 2012; Beauchet et al., 2015; Beauchet et al., 2016; Joubert 

& Chainay, 2018). Most activities of daily living also require the simultaneous 

functioning of cognitive and physical functions (Liao et al., 2019). Therefore, 

simultaneous cognitive-motor training has ecological validity and is close to the 

needs of daily life (Beauchet et al., 2016). This feature may lead to a significant 

transfer of the effects of exercise to the daily life of individuals (Beauchet et al., 
2016). Physical and cognitive interactions in humans cause movements to be 

controlled by the central nervous system, while feedback through environmental 

structures such as muscles and sensory organs affects brain activity (Morgan & 

Lilienfeld, 2000). Combined practice targets this interaction (Barkley, 2006; 

Denckla, 2007).  
 

According to studies, dual-task training has been able to improve executive 

functions in the frontal lobe (Takeuchi et al., 2020), and in particular to improve 

the working memory of the elderly (Liao et al., 2019). The role of these exercises in 

gait has been well established (Falbo et al., 2016). Recently, studies have been 

performed that use exergame exercises to create an optimal interaction between 
physical and cognitive functions of the elderly (Kannus et al., 2005; Anderson-

Hanley et al., 2017). The results of studies in this field have been very 

satisfactory, so that the improvement of cognitive function (mainly executive 

functions) (Kannus et al., 2005; Anderson-Hanley et al., 2017) and physical 

functions (cardiovascular or musculoskeletal system) by performing exergame-
based exercises Confirmed (Scheffer  et al., 2008; Anderson-Hanley et al., 2017). 

In the field of balance, studies show that exergame exercises have a superior 

effect on other exercises due to providing continuous feedback during exercise 

and creating opportunities for correction of motor responses, and is a powerful 

strategy to prevent the fall of old age (Morgan & Lilienfeld, 2000; Beauchet et al., 

2016; Joubert & Chainay,2018; Liao et al., 2019).  
 

Exergame-based balance and strength training also improves the gait parameters 

of the elderly in single and dual positions and raises the level of cognitive 

processing at high levels of the brain (Eggenberger et al., 2016). Schättin et al. 

(2019) also found that such exercises have a positive effect on the dual task of the 
elderly (Schättin et al., 2016). On the other hand, studies have shown that 

exergame interventions can facilitate the recovery of declining strength of the 

elderly and thus prevent them from falling (Nutt et al., 1993; McCann, D. J., & 

Higginson, 2008). According to review studies, exergame interventions have a 

sufficient effect to improve muscle strength and physical function in the elderly 

and can help improve their weak and fragile condition (Harada et al., 2013). 
Despite the similar and confirmed effects of exergame exercises and dual task on 

some cognitive and motor components of the elderly, so far no study has been 

used in young elderly (Schättin et al., 2016). Since many gait disorders start from 

this period, it is essential to study the effect of these interventions in this age 

group (Mirelman et al., 2012).  
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Therefore, the aim of the present study was to compare the effect of exergame and 

dual task exercises on the gait parameters, working memory and lower limb 

muscle strength in the elderly (Schättin et al., 2016). According to the authors' 
review, so far no research has comprehensively compared the effectiveness of 

these two intervention methods in different factors (Schättin et al., 2016; Adcock 

et al., 2020). Another goal of the present study is to investigate the changes in 

dependent variables over time (Harada et al., 2013).  According to studies, the 

sustainability of the effect of the intervention is one of the main challenges in this 

area and makes the value of the intervention clearer (Harada et al., 2013). 
 

Method 

Research plan and participants 

 

The present study was a quasi-experimental study with a pretest and posttest 
design with a comparison group of participants.   The statistical population was 

the elderly aged 50-65 years in Qazvin and the statistical sample included 30 

healthy elderly (17 women and 13 men) who were randomly called through the 

center of corrective movements in Qazvin and divided into two groups of exergame 

exercises (15 people) with The mean age was 57.20 and the exercise group was 

divided into dual task (59.40). After inviting the participants and checking the 
eligibility of the participants who were 30 years old 50-65 years old (17 women 

and 13 men) and receiving their consent and coordination with the emergency 

technician and master of pathology, first the necessary explanations about the 

importance of cooperation in This field was given to the participants. Then, before 

the start of the first training session, the participants were randomly divided into 
two experimental groups: exergame (n = 15) and dual task (n = 15). Also, all tests 

are taken by a tester to prevent possible bias. Participants were eligible for the 

study by meeting all login criteria: (1) living independently or in a nursing home 

(2) non-smoker (3) reporting their health (4) being able to walk at least 20 Meters 

with or without aids for walking (38).Participants are excluded from the study if 

they have one of the following: (1) movement disorders, (2) severe health problems 
(for example, a recent heart attack, uncontrolled diabetes, or uncontrolled high 

blood pressure), (3) orthopedic or neurological problems Diseases that prevent 

participation in education, (4) Alzheimer's disease or dementia, (5) Rapidly 

progressive or restorative disease, (6) Acute or chronic disease, (7) History of 

stroke Brain, (8) a history of dizziness or injury, (9) drugs that act on the nerve 
surface (e.g., psychotropic drugs), (10) cognitive impairment (MMSE <22 points), 

(11) symptoms of future depression (Schättin et al., 2016) . 
 

Measuring tools 
 

Kinovea 
 

In order to evaluate the gait parameters of the elderly, the components of step 

length, stride length and cadence were evaluated using Kinova motion analysis 

software. Also, in order to evaluate the components of step length, stride length 

and gait rhythm of the elderly using a Canon Power shot G7X camera on the sides 
and at a distance of 4.5 meters, the subject was evaluated by TUG test. The 

subject got up from the chair and, after walking three meters and returning, was 

placed on the chair again. In order to evaluate the components of step length 
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(distance between the heel end to the heel end of the same foot), step length 

(distance from the heel end to the heel end of the next foot) and step rhythm 

(number of steps), after preparing the film using motion analysis software kinovea 

examined and determined the scores of the variables. The average score of the 
subject in three tests was considered as the final score (Hisham et al., 2017). 

 

Wechsler 
 

In order to measure the working memory of the elderly, the Wechsler working 

memory test was used, which was performed through the memory capacity of the 
figures. This type of assessment is one of the subtests of Wechsler IQ test 

(children and adults). This program is also based on the children's Wechsler 

memory test. This test is performed separately in the two sections of forward digit 

repetition and inverse digit repetition and the scoring range is from 0-2. This test 

was performed three times and its mean was determined as the working memory 
score (Adcock et al., 2020). 

 

MMT 
 

It was used to assess the muscular strength of the lower extremities, which 

included the strength of knee extensions, knee flexors, hip extensions, hip 
abductors, plantar flexors of the sole of the A manual dynamometer (Lafayette 

Model 01163) foot (Huang, 2020). 
 

• Muscle strength of the knee extensor: Participants sitting on a chair with 

their hip bent 90 degrees at the front of the tibia, five centimeters close to 

the ankle on the upper leg, measured strength in two attempts. 

• Muscle strength of the knee flexor: Participants sitting on a chair with their 

hip bent 90 degrees at the back of the leg, five centimeters close to the ankle 
on the upper leg, measured strength in two attempts. 

• Muscle strength of the flexor hip: Participants sitting on a chair with their 

hip bent parallel to the surface at the front of the thigh, three centimeters 

close to the patella on the upper leg, measured strength in two attempts. 

• Abductor hip muscle strength: Participants in the supine position with the 

thigh slightly bent at the side of the hip, five centimeters close to the knee at 

the upper leg, measured strength in two attempts. 

• Plantar flexormus muscle strength: Participants in the supine position with 

the hip and knee bent 90 degrees and the ankle in the neutral position with 
the sole of the foot in the upper leg measured in two attempts (Huang, 

2020). 

 

Protocol 

 
The training protocol consisted of 18 sessions for 6 weeks for both groups and 

each training session included 5 minutes of warm-up, 30 minutes of the main 

training protocol and 5 minutes of cooling (Marion & Thorley, 2016). 

 

• Exergame excercises 

After pre-testing and assigning people to two experimental groups, first the 

necessary explanations were made by the instructor in order to perform the 
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exercises and the subjects in the exergame group played boxing and track 

and field (sprinting, obstacle running, long jump, throwing, Discus and 

javelin throw) and each training session consisted of 5 minutes of warm-up, 
15 minutes of boxing and 15 minutes of track and field, with the final 5 

minutes devoted to cooling the participants.  All Exergim group training 

sessions were conducted using the Xbox 360 with Kinect, and participants 

were placed within 2 meters of a 42-inch LCD. The elderly faced more 

challenges in long jump and javelin throwing and javelin throwing, and 

discus throwing was the main focus of balance (Marion & Thorley, 2016). 

• Dual task excercises  
Participants in the dual-task training group in accordance with the 

standards of the American College of Sports Medicine for the elderly for 40-

30 minutes of physical and cognitive aerobic exercise, including: gait with 

50-75% of the heart rate below maximum, gait and answering questions 

Math, pacing and counting random three-digit numbers in pairs, stepping 
forward and backward with cognitive task, pacing while reading poetry, 

pacing and drawing the clock with both hands in a clockwise and 

counterclockwise direction Was. Also, after completing 18 training sessions 

and taking the post-test, the components of gait and working memory and 

lower limb muscle strength similar to the previous two tests were evaluated 

(Liao et al., 2019). 
 

Statistical Analysis 
 

Descriptive and inferential statistics were used to analyze the data. Descriptive 

statistics have been used to calculate the main indicators and dispersion, to draw 
graphs and separately. In this study, in order to analyze the data, Manova, one-

way analysis of variance, Shapiro goodnessof-fit test were used. We also used 

Mbox test to examine the equality of the observed covariance matrices of 

dependent variables between groups. This test tests the null hypothesis that the 

observed covariance matrices of the dependent variables are equal between the 

different groups. Levin test is used to test the assumption of homogeneity of 
variances of error of dependent variables in all groups. The significance level test 

is considered 0.05 and all analyzes are performed with SPSS22 software. 

 

Result 

 
Demographic information and descriptive statistics related to the research 

variables, gait parameters and working memory and muscle strength of the 

selected lower limb are given in Tables 1-4. Also, all subjects were able to 

complete the training protocol. 

 

Tables 
 

Table 1 

Information of descriptive statistics related to the research variables 
 

Variables Exergame Dual task 

Age, y 57/20±4/61 59/40±4/35 

Weight, kg 71/32±9/75 75/33±9/86 
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Height, cm 177/25±5/21 183/30±4/30 

 

Table 2 
Information of descriptive statistics related to gait parameters 

 

 Variables                                              Time                    Exergame(Mean±SD)        

Dual task(Mean±SD) 

 

Step length 

Pre test 48/69 48/14 

Post test 54/97 55/10 

Follow up 52/55 51/96 

 

Stride length 

Pre test 92/78 92/26 

Post test 105/43 105/95 

Follow up 101/57 100/49 

 

Cadence 

Pre test 15/60 15/80 

Post test 13/33 13/27 

Follow up 13/60 13/60 

 

Table 3 

Descriptive statistics information on working memory 
 

Variables Time Exergame(Mean±SD) Dual task(Mean±SD) 

 

Working memory 

 

 

Pre test 3/60 6 

Post test 5/93 8/20 

Follow up 10/67 7/27 

 

Table 4 
Information on descriptive statistics on lower limb muscle strength 

 

Variables                                              Time                      Exergame(Mean±SD)   Dual 

task(Mean±SD) 

Hip abductor Pre test 7/65 13/54 

Post test 23/81 20/75 

Follow up 15/48 15/17 

Plantar flexor ankle 

 

Pre test 12/25 14/62 

Post test 35/81 26/11 

Follow up 18/71 18/25 

 

Knee extensor 

Pre test 8/55 12/44 

Post test 23/59 19/09 

Follow up 13/05 14/83 

 

Knee flexor 

Pre test 8/34 9/90 

Post test 21 17/50 

Follow up 11/60 12/66 

 

Hip flexor 

Pre test 10/28 13/43 

Post test 32/94 24/37 

Follow up 19/85 17/63 
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Gait parameters 

 

According to the results of one-way maneuver, there was no significant difference 
between the group effect for step length values in pre-test, post-test and follow-up 

(pre-test F = 0.069, P value = 0.795, Effecte size = 0.002) and (post-test 004 / 0 F 

= and P value = 0.953 and 0.000 Effecte size =) and (follow-up test F = 0.084, P7 

value 0.775 and Effecte size = 0.003). Also, according to the one-way maneuver 

results, there was no significant difference in the stride length values in pre-test, 

post-test and follow-up. (Pre-test F = 013 and P value = 0/909 and 0.000 Effecte 
size =) and (Post-test F = 0/014, P value = 0/907 and 0.000 Effecte size =) and 

(Follow-up test / 0750 F = and P value = 0.785 and Effecte size = 0.003). 

According to the results of one-way maneuver, there was no significant difference 

between the cadence values in pre-test, post-test and follow-up. (Pre-test F = 

0.247, P value = 0.623, 009/0 Effecte size =) and (post-test F = 0.027, P value = 
0.870, 0.001 Effecte size =) and (follow-up test / 0000 F = and P value = 1 and 

Effecte size = 0.000). The comparative diagram of the two groups in the gait 

parameters from pre-test to follow-up test is shown in Figure 1-3. 

 

 
Figure 1. Changes in step length values from pre-test, post-test to follow-up 

 

 
Figure 2. Changes in stride length values from pre-test, post-test to follow-up 
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Figure 3. Changes in cadence values from pre-test, post-test to follow-up 

 

Working memory 

 

According to the results of Manova test, there is a significant difference between 

the post-test values of the groups in the values of working memory (F = 476.4 and 

P value = 0.038). But for the working memory values in the follow-up test, the 
effect of the group was not significant (F = 0.905 and P value = 0.350). A 

comparison chart of the two groups in working memory from pre-test to follow-up 

test is shown in Figure 4.  

 

 
Figure 4. Changes in working memory values from pre-test to Follow up test 

 
Lower limb muscle strength 

Hip abductor 

 

According to the one-way maneuver results, the effect of the group for pre-test, 

post-test and follow-up values in thigh abductor muscle strength was not 
significant, so there was no significant difference between pre-test, post-test and 

follow-up values of the groups. (Pre-test F = 578, P value = 0.107, 0.235 Effecte 

size =) and (Post-test F = 0.949, P value = 0.338 and Effecte size = 0.033) and 

(Follow-up test F = 0/020 and P value = 0.889 and Effecte size = 0.001). The 
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comparative diagram of the two groups of hip abductor from pre-test to follow-up 

test is shown in Figure 5. 

 

 
Figure 5. Changes in hip abductor strength values from pre-test to follow-up test 

 
Plantar flexor ankle 

 

According to the one-way Manua results, the effect of the group for pre-test values 

was not significant in any of the variables under study, so there was no 

significant difference between the pre-test values of the groups (F = 1/425, P 
value = 0.243 and Effecte size = 0 / 048). Also, the results of Manova test related 

to post-test values of plantar muscle strength of ankle flexors showed that there 

is a significant difference between the two groups (F = 6/699, P value = 0.001 and 

Effecte size = 0.312). Also, in the follow-up test, there was no significant difference 

between the two groups in the strength of the plantar muscles of the ankle flexors 

(F = 0.067, P value = 0.798 and Effecte size = 0.002). A comparison chart of the 
two groups of plantar flexors of the ankle from pre-test to follow-up test is shown 

in Figure 6. 

 

 
Figure 6. Changes in ankle plantar flexor strength values from pretest to follow-

up test 
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Knee extensor 
 

According to the results of one-way maneuver, the effect of group for pre-test, 

post-test and follow-up values in knee extensor muscle strength was not 
significantly different in the studied groups (pre-test F = 750.7, P value = 0.112 

and 0.003 Effecte size = ) And (post-test F = 3/384, P value = 0.076 and 108.0 

Effecte size =) and (follow-up test / 7870 F = P value = 0.383 and Effecte size = 

0.027). A comparison chart of the two groups in knee extensor from pre-test to 

follow-up test is shown in Figure 7.  

 

 
Figure 7. Changes in knee extensor strength values from pre-test to follow-up test 
 

Knee Flexor 
 

According to the results of one-way maneuver, the effect of the group for pre-test, 

post-test and follow-up values of the groups in the strength of knee flexor muscles 

was not significant (pre-test F = 0.809, P value = 0.376 and Effecte size = 0.028) 

And (post-test F = 675 and P value = 0.206 and Effecte size = 0.056) and (follow-
up F = 0.192, P value = 0.665 and Effecte size = 0.007) comparison chart The 

group of knee flexors from pre-test to follow-up test is shown in Figure 8. 

 

 
Figure 8. Changes in knee flexors strength values from pre-test to follow-up test 
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Hip flexor 

 

According to the results of one-way maneuver, there was no significant difference 
in the effect of the group for the pre-test values of the groups in the strength of 

the hip flexor muscles (F = 505, P value = 0.125 and Effect size = 0.082). Also, the 

results of Manova test related to post-test values showed that there is a 

significant difference between the post-test values of the groups in this variable (F 

= 7/360, P value = 0.011 and Effect size = 0.208). But there is no significant 

difference between the values between the two groups (F = 1/292, P value = 0.265 
and Effecte size = 0.044). A comparison chart of the two groups of hip flexors from 

pre-test to follow-up test is shown in Figure 9. 

 

 
Figure 9. Changes in the strength of hip flexors from pre-test to follow-up test 

 
Discussion 

 

The aim of this study was to compare the effectiveness of exergame exercises and 

dual task training on gait parameters and working memory and lower limb 

muscle strength in young elderly and according to the results of the subjects in 

the gait parameters component despite the positive effects in both groups of 
exercises. We experienced exergame and dual task training, but this improvement 

did not occur significantly in post-test and follow-up. According to the results of 

Adcock et al. (2019) that exergame exercises were not performed despite 

significant improvement, Adcock stated that this rate of change is probably due to 

low progress because the rate of improvement in this component is more than the 
control group and It is also possible that the low progress in the gait parameters 

is due to the improvement of low values in the executive functions (Adcock et al., 

2020). Other possible reasons include not controlling the intensity of exergame 

exercises and the resulting load on the subjects (Adcock et al., 2020). 

 

According to the results, the subjects improved significantly in the working 
memory component in the post-test and we did not see a significant improvement 

in follow-up to the post-test despite the positive effects of the exercises and no 

significant difference was observed between the two groups. Positive changes in 

the follow-up test were more than the post-test, but this amount of changes 

compared to the post-test was not significant. Although one of the behavioral 
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strategies to promote healthy aging is the use of physical exercise, but the main 

challenge for researchers is to design interventions that, in addition to prescribing 

physical activity, also design challenging environments and cognitive exercises, to 

simultaneously improve cognitive function and structures, They also alter certain 
areas of the brain that exergame and dual-tasking exercise by challenging 

physical and cognitive functions (Marion & Thorley, 2016; Nguyen et al., 2019; 

Arseneau et al., 2019). The productivity of the elderly is one of the benefits of 

cognitive training and the positive effect of interventions on gray matter and white 

matter of the brain in frontal, temporal (hippocampus) and partial areas has been 

reported (Engvig et al., 2010; Lövdén et al., 2010; Engvig et al., 2012; Reijnders et 
al., 2013; Lampit  et al., 2015; Kühn et al., 2017).  

 

Most researchers use the dual task technique (simultaneous efficiency) to 

examine the effect on executive and motor function such as gait by challenging 

individuals to perform multiple tasks simultaneously (Pashler, 2001; Al-Yahya et 
al., 2011). In addition to this intervention, exergame interventions have recently 

been introduced (Benzing & Schmidt, 2018). According to Huang (2019), the 

active memory of the elderly was improved by participating in virtual reality 

exercises, which are a physical and cognitive exercise (Huang, 2020). Also, in the 

study of Perrot et al. (2019), participation in active exergame exercises compared 

to cognitive exercises, which is only a virtual activity without involving physical 
functions, could lead to an improvement in the working memory of the elderly 

(Perrot et al., 2019). Also, in the study of Schättin et al. (2019), participating in 

exergame exercises as a combination of physical and cognitive exercises can lead 

to an improvement in the working memory of the elderly (Schättin et al., 2016). 

Anguera (2013) also states that exergame acts as a powerful tool to enhance 
cognitive abilities in the elderly (Anguera et al., 2013). Also, in a study conducted 

by Falbo et al. (2016), participation in dual task exercises that included gait along 

with cognitive tasks led to an improvement in the working memory of the elderly 

(Falbo et al., 2016).  

 

Regarding the effect of exergame exercises and dual tasks on the muscle strength 
of the lower limbs, the results show a significant improvement in the strength of 

the hip flexor and plantar flexor muscles of the elderly. Also, in the case of knee 

extensor, knee flexor and hip abductor components, despite the positive effects of 

exergame exercises and dual task, these positive changes were not significant. In 

Santos (2019) study that improved the muscular strength of the elderly, Santos 
stated that exergame exercises by encouraging, interest and avoiding fatigue and 

social isolation of the elderly instead of spontaneous exercise and creating a 

pleasant sense of physical activity in The elderly were able to lead to more 

improvement in subjects than mere exercise. Also, according to the results of 

moderate and intense exergame exercises, it can lead to increased muscle 

strength in the elderly (Santos et al., 2019). Sato (2015) stated that exergame 
along with kinect due to giving feedback and feeling of differential movements 

continuously can provide sufficient load on the target muscles and thus lead to 

improvement (Sato et al., 2015). It has also been stated that exergame gait 

exercises are more enjoyable than traditional exercises And causes treadmills in 

the elderly; Therefore, exergame exercises have advantages that they can Be a 
good alternative to physical activity in the elderly (Graves et al., 2010).     
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The effects of the present study show that exergame exercises and dual task 

exercises did not lead to significant improvement despite the positive effects on 

gait parameters. Regarding the studied components of lower limb muscle 
strength, we witnessed positive and significant changes in the strength of hip 

flexor and plantar flexor ankle muscles in the elderly, and the exergame training 

group was significantly superior to the post-test exercise compared to the dual 

task. Also, regarding the components of knee extensor, knee flexor and hip 

abductor, although we saw positive changes, but these changes did not occur 

significantly, and it can also be said that in the present study, the positive effects 
of exergame exercises compared to dual task training It has been more on the 

muscular strength of the elderly. 

 

Limitations 

 
One of the limitations of the present study is the low number of subjects. 
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