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Abstract: Background and purpose: Higher mental functions are one of the important determinants of well-being in elderly. The 

purpose of this study was to investigate the effect of dual task training, strength training and Aerobictraining, on higher mental 

functions in geriatric population. And also to compare which was the most effective training among the three. Methods: Sixty elderly, 

aged 65-85 years, were randomly assigned into three groups: Aerobic Training (AT), Strength Training (ST), Dual Task Training Group 

(DT). Mini Mental Status Examination & Montreal Cognitive Assessment were recorded for all participants and the data was recorded 

before and after nine weeks of training. Training involved three sessions per week. Result: The results suggested that, at post training, 

the mean MMSE score of DT group was found significantly (p<0.05 or p<0.01) different and higher as compared to both AT(p=0.001) 

and ST (p=0.029), as well as the post test scores of  MoCA of both ST (p=0.034) and DT (p<0.001) was found significantly (p<0.05 or 

p<0.001) different and higher as compared to AT. Conclusion: Study found all the three training (Aerobic, Strength and Dual task) 

effective in the management of cognition in elderly, but Dual task training was found to be more effective than both Aerobic and 

Strength training. 
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1. Introduction 
 

The geriatric population often arbitrarily defines as the 

group of individuals sixty five years and older. Aging 

(growing old) is a natural phenomenon characterized by the 

loss of neurons and decrement in neurotransmitter release 

and physiological function. This may also be explained as 

the gradual decline of the central nervous system which 

includes deterioration of cognitive function such as memory, 

attention, reaction time and speed of information processing. 

Higher mental functions include orientation, attention, 

memory, communication and executive functions. Cognition 

refers to the processing of information about the 

environment that is received through senses. Other measures 

of higher mental function such as intellect and perception 

evidence decline 
[11]

 and behavior slows as demonstrated by 

prolonged reaction times
[11]

, reduced brain wave (EEG) 

frequency 
[38]

, increased latency of event related potentials 
[6,17] 

and slower nerve conduction velocities.
[16] 

 

It has been suggested that decrements in mental and 

electrophysiological functioning of older individuals may, in 

part, result from the brain being mildly hypoxic
[22,35] 

 . There 

are two factors which contribute to reduced cerebral 

oxygenation in old age and thus may adversely affect brain 

function: the increasing presence of atherosclerosis
[8,36]

 and 

an inability to efficiently transport and utilize oxygen 

resulting from physically inactive life-styles
[15]

. The latter 

can be improved by aerobic exercise
[10]

 and there is growing 

evidence suggesting that the rate of decline of physical and 

cognitive abilities is governed by physical conditioning level 

as well as by age 
[9,10,18,21]

. The association between physical 

fitness and cognitive health is as intuitive as „„menssana in 

corporesano.‟‟ Over time, this Latin phrase has come to 

mean that only a healthy body can produce or sustain a 

healthy mind. Today, this relationship receives much more 

attention as our aging population places a high priority on 

preserving cognitive acuity into our golden years. In fact, 

numerous observational studies have demonstrated that 

people who are fit perform better on cognitive tests, and 

people who are active suffer less cognitive decline as they 

grow older
[5,25]

. For example, response times of older men 

who had maintained an active participation in physical 

activities such as racquet sports and running were 

significantly faster than those of age-matched sedentary men 

and little different from response times of much younger 

sedentary subjects
[47,50]

. Also, highly fit older individuals 

scored higher on tests of fluid intelligence than did less fit 

subjects
[19,53,40] 

. 

 

Aging is associated with considerable decline in a wide 

spectrum of cognitive abilities and gradual decline of  

central nervous system . These decline  particularly  when 

they escalate  to dementia, can have dramatic inpact on the 

independence, safety, activities of  daily living  and overall 

quality of life of elderly. Exercise produces physiological 

changes in the elderly, but research has not consistently 

documented the physiological benefits of exercise for the 

elderly 
[55]

. 

 

Although cross-sectional studies have suggested that 

physical activity is associated with attenuation of age related 

cognitive declines, longitudinal researches has produced 

mixed result, some studies have reported  no cognitive 

changes following exercise, few significant on mood as a 

result of aerobic training in the elderly have been reported. 

Cognitive function refers to a person‟s ability to process 

thoughts. Cognitionprimarily refers to things like memory, 

the ability to learn new information, speech, and reading 

comprehension. In most healthy individuals the brain is 

capable of learning new skills in each of these areas, 

especially in early childhood, and of developing personal 
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and individual thoughts about the world. Factors such as 

aging and disease may affect cognitive function over time, 

resulting in issues like memory loss and trouble thinking of 

the right words while speaking or writing.  

 

Humans are generally equipped with a capacity for cognitive 

function at birth, meaning that each person is capable of 

learning or remembering a certain amount of information. 

This is generally measured using tests like the intelligence 

quotient (IQ) test, although these can be inaccurate at fully 

measuring a person‟s cognitive abilities. Infanthood and 

early childhood are the periods of time when most people 

are best able to absorb and use new information, with most 

children learning new words, concepts, and ways to express 

oneself on a weekly or even daily basis. Capacity to learn 

slows down little by little as one gets older, but overall 

cognitive function should not deplete on a large scale in 

healthy individuals.  

 

The results of intervention studies evaluating the connection 

between exercise and cognitive functioning, however, are 

less consistent, and not every study has generated positive 

results
[29,39,24]

. Some more studies support the above 

statement showing less consistency in cognitive functioning 
[7,41,42,46,48]

. The mixed results of clinical trials of exercise are 

only natural, however, given the variety of exercise regimes, 

the methods employed to measure fitness and exercise 

intensity, and the different measures that have been used to 

assess cognition. Yet in a recent article
[32]

 showed in a 

randomized study that individuals with moderate cognitive 

impairment can increase some aspects of cognition with 

increased physical activity. 

 

Many cognitive tools were used for the evaluation of 

cognition in different studies   such as Short Mental Status 

Examination (SMSE), Boston Naming used in the study 

conducted by Nisser Umar et ol showing association of 

leisure time physical activity with cognition in the person 

aged 60 years and over by using Third National Health And 

Nutrition Examination Survey (NHANES-III) to assess 

cognitive functions typically affected in dementi
[32]

. 
 

Another study used Stroop And Spatial Working Memory 

(SPWM) task and MRI to know the executive control by 

prefrontal cortex
[32]

 and a study took Adaptive Stroop Task 

to assess cognitive function 
[49,45]

. Clinical scales of 

Wechsler (1969) for memory, cognition, attention, well 

being gives base line to the studies
[12]

. 

 

We have taken mini mental status examination 

(MMSE)
[23,26,54] 

and Montreal Cognitive assessment  MoCA 
[37] 

as our evaluation tool which took  10 minutes to 

administer and Covers 8 cognitive domains -:Visuospatial / 

Executive, Naming, Memory, Language, Abstraction, 

Delayed Recall, Orientation .The  reliability and validity of 

MMSE is  -: reliability (alpha = 0.84–0.99)  and validity (r  

= 0.90). and reliability and validity of MoCA is -: reliability  

(alpha = 0.83 ) and validity ( r = 0.92) 

 

Important questions remain unresolved. Is any degree of 

exercise sufficient to improve cognitive performance, or is 

the effect dose-related, as noted by Barnes et al. If there is an 

exercise effect on cognition, is it a general effect, 

demonstrable across all cognitive domains, or is it 

concentrated on particular functions? For example, several 

authors 
[5,13,14,27,49] 

have reported that high levels of aerobic 

exercise tended to affect performance on tests of attention 

and executive function. If this is true, how does increasing 

the frequency of aerobic exercise impact various aspects of 

cognition. 

 

The purpose of this investigation was to address the effect in 

Aerobic training, strength training and dual task training  

programme on cognition and to compare which was the 

most effective training. 

 

2. Methods 
 

The total of 120 subjects from geriatric population were 

approached for the study, out of which 80 gave their 

consent. Both males and females were included in the study. 

In 80 subjects 20 were excluded from the study due to some 

disability or disorder then the total of 60 subjects were taken 

from the community of Ghaziabad who were included in the 

study evaluated according to the inclusion criteria. 

Evaluation was done under the consideration of various 

factors such as age (65-80 years), Senior Fitness Test which 

has seven assessments for functional fitness
. 

Depression 

assessment using Geriatric Depression Scale
. 

Evaluation 

Performa to assess for any major orthopedic, cardiovascular 

condition as well as to evaluate visual impairments like 

cataract and diplopia which can inhibit participation.  After 

completion of the selection procedure by using specific 

scales, all the subjects were assigned to 3 groups using 

random sampling in 3 groups and in each group, 20 subjects 

were taken, then the subjects were assessed on Mini Mental 

Status Examinationand Montreal Cognitive Assessment 

prior to the intervention, then intervention was given as per 

group for 9 weeks and subjects were again assessed for post  

intervention scores on the same scales. 

 

Instrumentation and Tools Used  

Stationary  Cycle, Weighted belt, Dumbell (0.5−1.5 kg), 

Stop watch, Paper , Pen, Digit symbol test copy, Colored 

XXX sets, Chair, Mat, Weighing machine, Height meter, 

Inch tape, Walk way for 6 min walk test.  

 

Procedure 

Design of the Study: Pre and post Experimental Design 

Outcome Measures: Mini Mental Status Examination, 

Montreal Cognitive Assessment 

 

I Group: AEROBIC TRAINING (AT): (9 weeks), 5 minutes 

of warm up activities (lower body stretches and marching  in 

place at a causal pace). 10- 30 minutes of moderate intensity 

cycling on a  stationary cycle ( moderate intensity defined as 

60% -65% of maximum heart rate, MHR= 220 – age). 10 

minutes of cool down activities (slowing cycling and 

stretches). 

 

II Group: STRENGTH TRAINING (ST): (9 weeks), First 

week one set and second week onward three sets .Each set 

consist of 12 repetitions of seven exercise.Hip extension, 

Knee flexion, Seated lower leg lift, Chair squat, Arm raise, 

Biceps curl , and Abdominal Crunch. 
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III Group: DUAL TASK TRAINING (DT): (9 weeks), 

Stroop  Test (number in 45 s) , Color  XXX, Color Word, 

Digit Symbol Test :Copy (seconds to complete), Substitution 

(number in 90 s) . 

 

3. Statistical Analysis 
 

The data were summarized as Mean ± SD. The age of three 

independent training groups (Group I: Aerobic, Group II: 

Strength and Group III: Dual task) were compared by one 

way analysis of variance (ANOVA) and the significance of 

mean difference between  the groups was done by Student 

Newman-Keuls post hoc test while proportion of genders 

were compared by chi-square (χ
2
) test.  The effect of three 

independent training groups on outcome measures (MMSE 

and MoCA) over the periods (pre training: 0 wk and end of 

the training: 9 wk) were compared together by repeated 

measures analysis of variance (RM ANOVA) using general 

linear models (GLM) and the significance of mean 

difference within and between the groups was done by 

Student Newman-Keuls test after ascertaining normality by 

Shapiro-Wilk (W) test and homogeneity of variances by 

Levene‟s (F) test. A two-sided (α=2) p<0.05 was considered 

statistically significant. All analyses were performed on 

STATISTICA software (version 6.0) while graphs were 

made on MS EXCEL (Windows version 97-2003).  

 

4. Result 
 

To find out the effect of Aerobic, Strength and Dual task 

training on cognition (MMSE and MoCA) in elderly, 60 age 

(65-80 yrs) and sex (males=51 and females=9) matched 

subjects were randomized equally and trained either with 

Aerobic (Group I) or Strength (Group II) or Dual task 

(Group III). The comparative evaluation of demographic 

characteristics (gender, age, weight and height) and outcome 

measure (MMSE and MoCA) scores of three groups were 

presented in the following section A and B, respectively. 

 

A. Demographic Characteristics 

1) Gender 

The frequency distribution of genders of three training 

groups were summarized in Table 1 and also shown 

graphically in Fig. 1. There were total 60 subjects (males=51 

and females=9) in three groups, 20 in each group (males=17 

and females=3).  In all three groups, the frequency (number 

or % age) of males (85.0%) was higher than females 

(15.0%).  Comparing the gender proportions (M/F) of three 

groups, χ
2
 test revealed similar (p>0.05) number of males 

and females in three groups (M/F: 17/3 vs. 17/3 vs. 17/3, 

χ
2
=0.00; p=1.000).  In other words, subjects of three groups 

were gender matched and therefore, gender may not 

influence the training outcome measures (MMSE and 

MoCA).   

 

2) Age 

The age of three training groups were summarized in Table 

2 The age of all three Aerobic, Strength and Dual task 

training groups ranged from 65-70 yrs with mean (± SD) 

67.00 ± 1.41 yrs, 66.90 ± 1.41 yrs and 66.95 ± 1.43 yrs, 

respectively. The mean age of Aerobic group was the 

highest followed by Dual task and Strength group the least. 

Comparing the mean age of three groups, ANOVA revealed 

similar (p>0.05) age among the groups (F=0.02, p=0.975). 

 

3) Weight 

The weight of three training groups were summarized in 

Table 3 .The weight of Aerobic, Strength and Dual task 

training groups ranged from 60-75 kg, 60-74 kg and 60-75 

kg, respectively with mean (± SD) 68.76 ± 3.87 kg, 68.06 ± 

4.33 kg and 69.54 ± 4.66 kg, respectively. The mean weight 

of Dual task group was slightly higher than both Aerobic 

and Strength groups.  Comparing the mean weight of three 

groups, ANOVA revealed similar (p>0.05) weight among 

the groups (F=0.59, p=0.558).  

 

4) Height  

The height of three training groups were summarized in 

Table 4 and also shown graphically in Fig. 4. The height of 

Aerobic, Strength and Dual task training groups ranged from 

150-178 cm, 150-178 cm and 150-177 cm, respectively with 

mean (± SD) 168.87 ± 8.24 cm, 169.21 ± 8.43 cm and 

168.98 ± 8.10 cm, respectively. The mean height of Strength 

group was slightly higher than both Aerobic and Dual task 

groups.  Comparing the mean height of three groups, 

ANOVA revealed similar (p>0.05) height among the groups 

(F=0.01, p=0.991).  In other words, subjects of three groups 

were also height matched and therefore, height may also not 

influence the training outcome measures (MMSE and 

MoCA). 

 

B. Outcome Measures 

 

1) Mini Mental Status Examination 

The pre (0 wk) and post training (9 wk) Mini Mental Status 

Examination (MMSE) scores of three groups were 

summarized in Table 5 and showed that the mean MMSE 

scores in all three groups increases (improves) after the 

training and the increase was (improvement) was evident 

highest in Dual task followed by Strength and Aerobic, the 

least.   

 

For each group, comparing the mean MMSE scores within 

the groups (between periods) (Table 6), the MMSE score in 

both Strength and Dual task groups increase (improves) 

significantly (p<0.001) at 9 wk (post training) as compared 

to 0 wk (pre training). However, the mean MMSE score in 

Aerobic group did not improved or changed significantly 

(p>0.05) at post training (9 wk) as compared to pre training 

(0 wk) i.e. found to be statistically the same (p=0.222).  

These comparisons concluded that the Strength and Dual 

task training are effective for improving the mental status 

(cognition) in elderly.   

 

Similarly, for each period, comparing the mean MMSE 

scores between the groups (Table 7), the MMSE scores did 

not differed (p>0.05) between the three groups at 0 wk i.e. 

found to be statistically the same. In other words, MMSE 

scores were comparable between three groups. However, at 

post training, the mean MMSE score of Dual task group was 

found significantly (p<0.05 or p<0.01) different and higher 

(improve) as compared to both Aerobic group (p=0.001) and 

Strength group (p=0.029) while did not differed (p>0.05) 

between Aerobic group and Strength group 

(p=0.143).Further, comparing the net improvement in 
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mental status (mean increase in MMSE scores from pre to 

post) of three groups (Table 5), ANOVA revealed 

significantly (p<0.001) different and higher improvement in 

mental status (cognition) of Strength group (0.25 ± 0.44 vs. 

1.05 ± 0.83, p<0.001) and Dual task group (0.25 ± 0.44 vs. 

1.15 ± 0.67, p<0.001) as compared to Aerobic group.  

However, the improvement in mental status did not differed 

(p>0.05) between Strength group and Dual task group i.e. 

found to be statistically the same (1.05 ± 0.83 vs. 1.15 ± 

0.67, p=0.637).  

 

Furthermore, at final evaluation (i.e. at the end of the 

training), the mental status in elderly those who received the 

Dual task  training (4.24%) improved by 3.29% and 0.28% 

more as compared to those who received the Aerobic 

training (0.96%) and Strength training (3.96%), respectively 

(Table 5). The comparison concluded that for improving 

mental status in elderly, Strength training and dual task 

training is equally and significantly more effective than 

Aerobic training.       

 

2) Montreal Cognitive Assessment 

The pre (0 wk) and post training (9 wk) Montreal Cognitive 

Assessment (MoCA) scores of three groups were 

summarized in Table 8 and showed that the mean MoCA 

scores in all three groups increases (improves) after the 

training and the increase was (improvement) was evident 

highest in Dual task followed by Strength and Aerobic, the 

least.   

 

For each group, comparing the mean MoCA scores within 

the groups (between periods) (Table 9), the MoCA score in 

both Strength (p=0.002) and Dual task (p<0.001) groups 

increase (improves) significantly (p<0.01 or p<0.001) at 9 

wk (post training) as compared to 0 wk (pre training). 

However, the mean MoCA score in Aerobic group did not 

improved or changed significantly (p>0.05) at post training 

(9 wk) as compared to pre training (0 wk) i.e. found to be 

statistically the same (p=0.440).  These comparisons 

concluded that the Strength and Dual task training are 

effective for improving the cognition in elderly.   

 

Similarly, for each period, comparing the mean MoCA 

scores between the groups (Table), the MoCA scores did not 

differed (p>0.05) between the three groups at 0 wk i.e. found 

to be statistically the same. In other words, MoCA scores 

were comparable between three groups. However, at post 

training, the mean MoCA scores of both Strength group 

(p=0.034) and Dual task group (p<0.001) was found 

significantly (p<0.05 or p<0.001) different and higher 

(improve) as compared to Aerobic group.  Further, the mean 

MoCA scores of Dual task group (p=0.034) was also found 

significantly (p<0.001) different and higher (improve) as 

compared to Strength group.  These comparisons concluded 

that dual task training and Strength training are effective for 

improving cognition in elderly.     

  

Further, comparing the net improvement in cognition (mean 

increase in MoCA scores from pre to post) of three groups 

(Table 8), ANOVA also revealed significantly (p<0.001) 

different and higher improvement in cognition of Dual task 

group as compared to both Aerobic group (0.25 ± 0.44 vs. 

2.60 ± 0.99, p<0.001) and Strength group (0.60 ± 0.68 vs. 

2.60 ± 0.99, p<0.001).  However, the improvement in 

cognition did not differed (p>0.05) between Aerobic group 

and Strength group i.e. found to be statistically the same 

(0.25 ± 0.44 vs. 0.60 ± 0.68, p=0.141).  

 

Furthermore, at final evaluation (i.e. at the end of the 

training), the cognition in elderly those who received the 

Dual task  training (9.03%) improved by 8.08% and 6.79% 

more as compared to those who received the Aerobic 

training (0.95%) and Strength training (2.23%), respectively 

(Table 8). The comparison concluded that for improving 

mental status in elderly, dual task training is significantly 

more effective than both Aerobic training and Strength 

training.   

 

5. Discussion 
 

The study compares the effect of Aerobic, Strength and Dual 

Task training on the cognition in elderly living in the 

community. For each period, Table (7) showing comparative 

mean MMSE scores between the groups which represent 

that  at post training, the mean MMSE score of Dual task 

group was found significantly) different and higher 

(improve) as compared to both Aerobic group and Strength 

group while did not differed) between Aerobic group and 

Strength group. These comparisons concluded that for 

improving mental status (cognition) in elderly, dual task 

training is more effective than both Aerobic training and 

Strength training.      

 

Table (5) showing net improvement in MMSE of three 

groups. Whereas result from bar graphs (8.10)  showing 

comparative mean MoCA scores between the groups,   

Further, represents the net improvement in cognition (mean 

increase in MoCA scores from pre to post) of three groups 

(Table 8.), ANOVA also revealed significantlydifferent and 

higher improvement in cognition of Dual task group as 

compared to both Aerobic group  and Strength group.  

However, the improvement in cognition did not differed 

between Aerobic group and Strength group i.e. found to be 

statistically the same. Table (10) showing net improvement 

in cognition in MoCA of three groups.  

 

M K. Jedrziewski et al in 2010, the results of  their study add 

to the growing body of evidence in support of exercise as a 

potential intervention to decrease the risk of aging-related 

cognitive impairment. Intriguingly, The strength of this 

association may be due to additive effects from socialization 

and cognitive stimulation. In other words, they speculate that 

those who pursued a greater variety of physical activities 

were more engaged, through their greater array of exercises, 

both cognitively and socially. Their diversity of physical 

activities may have connected them to more people and 

provided additional cognitive stimulation. 

 

Alexandre et al., 2009 in his review of Physical activity and 

cognition in the elderly says that physical activity is 

beneficial to cognitive health. Aerobic activity benefits 

cognitive function in elderly person with no known 

cognitive impairment. He also mention that the effects of  

aerobic exercise on cognition were shown to enhanced by 

combining it with strength training.
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Steven Masley et al, 2009 in his research on aerobic exercise 

enhances cognitive flexibility shows the association with 

enhanced cognitive performance, in particular cognitive 

flexibility is a measure of executive function
]
 . 

 

Fang Yu et al, 2009, had studied over the facilitating aerobic 

exercises training in older adults with Alzheimer‟s Disease, 

he had focus there is lack adequate description  of  their 

aerobic  exercise training programs and there clinical 

applicability  with no clinical practice guideline for aerobic 

training in older adults with Alzheimer‟s Disease. He had 

concluded that engaging older adults with Alzheimer‟s 

disease in aerobic exercise is important, because aerobic 

exercise training improves physical functioning and has the 

potential to alleviate Alzheimer‟s disease symptoms. The 

aerobic exercise protocol we developed for older adults with 

mild to moderate Alzheimer‟s Disease appears in early pilot 

testing to be safe, feasible, and easy to implement 

 

Ozkaya et al., 2005 in his study says that the Strength 

Training have a facilitating effects on early information 

processing and cognition of elderly and there is no 

difference in the functional fitness test between strength and 

endurance training. They concluded after strength training, 

neurobiological changes such as cerebral blood flow, 

neurotransmitter functioning, or increased cell complexity, 

might occur in different brain regions and contribute to 

Central Nervous System  integrity. 
 

Nebes et al., 2000 the researcher mentioned that in a Dual 

Task Training, both normal old subjects and the depressed 

geriatric patient showed a dual task decrement, in the 

accuracy on a cognitive task decline. 

 

In the year F. Kramer et al 1999 , studied  over a period of  

six month  one twenty four sedentary adults, 60 to 75 years 

old, who were randomly assigned to either aerobic (walking) 

or anaerobic (stretching and toning) exercise. We found that 

those who received aerobic training showed substantial 

improvements in performance on tasks requiring executive 

control compared with an aerobically trained subjects. 

 

A great deal of research has gone into pursuing the question 

of whether cognitive decline can be reversed or delayed 

through cognitive training. This research has established that 

older adults can improve cognitive abilities with training 

protocols targeting memory, reasoning, and speed of 

processing, among other cognitive domains. 

 

Robert et al, 1983 in his study over Aerobic exercise training 

and improved neuropsychological function of older 

individual concluded that the test performance of the 

aerobically trained subjects improved more than the 

performance of exercise control group. 

 

6. Clinical Implications 
 

The result of study suggest that the intervention used in this 

study can help in the various domains of  higher mental 

functions and cognition such as  memory, reasoning, and 

speed of processing, among other cognitive domains  to 

enhance or sustain cognitive abilities at healthy levels for 

longer portions of the life span in the hope that everyday 

functioning will benefit also to improvements in everyday 

abilities, including efficient performance of instrumental 

activities of daily living and safer driving performance. 

 

7. Future Researches 
 

Further study can be conducted on young population as this 

study was conducted on elderly (65-80 yrs). There is also 

need to investigate the effect on gender basis. The effect on 

the basis of activity level and differences between dominant 

and non-dominant body segments also needed. The findings 

of this study may be validated on large sample with more 

duration and longer follow up. 

 

Limitation of Study 

The study had many limitations like- Sample size was small. 

Many subjects had to be excluded from the study due to lack 

of education. No control on medication of the subjects.  

 

8. Conclusion 
 

Study found all the three training (Aerobic, Strength and 

Dual task) effective in the management of higher mental 

function in geriatric population. Dual task training was 

found to be more effective than both Aerobic and Strength 

training. The MMSE scores (mental status) improved by 

3.29% and 0.28 % more in elderly those who received the 

Dual task than those who received the Aerobic and Strength 

training, respectively while MoCA scores (cognition) by 

8.08% and 6.79%, respectively.  This study concluded that 

Dual task training may be an effective therapeutic maneuver 

for improving higher mental function in geriatric population. 
 

Conflict of Interest 

he authors have no conflict of interest. 

 

References  
 

[1] A. Pietrelli, J. Lopez-Costa, R. Goñi, A. Brusco and n. 

Basso: aerobic exercise prevents age-dependent 

cognitive decline and reduces anxiety-related 

behaviors in middle-aged and old rats. Neuroscience 

202 (2012) 252–266 

[2] Alexandre Leopold busse, Gislaine Gil, Jose Maria 

Santarent, Wilson Jacob filho,  physical activity and 

cognition in elderly ,Dementia 

&Neuropsychologia2009 september, 3(3);204-208. 

[3] Andrea M. Weinstein , Michelle W. Voss et ol : The 

association between aerobic fitness and executive 

function is mediated by prefrontal cortex volume. 

Brain, Behavior, and Immunity (2011), 

doi:10.1016/j.bbi.2011.11.008. 

[4] Arthur F. Kramer, Sowon Hahn, Neal J. Cohen, Marie 

T. Banich, Edward mcauley, Catherine R. Harrison, 

Julie Chason, Eli Vakil, Lynn Bardell, Richard A. 

Boileau and Angela Colcombe , Ageing, fitness and 

neurocognitive function  Nature 400, 418-419(29 July 

1999). 

[5] Barnes, D. E., Yaffe, K., Satariano, W. A., &Tager, I. 

B. A longitudinal study of cardio respiratory fitness 

and cognitive function in health older adults. Journal 

of the American Geriatric Society, 51: 459−465, 2 

Paper ID: SR22719112755 DOI: 10.21275/SR22719112755 1321 



International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

SJIF (2022): 7.942 

Volume 11 Issue 7, July 2022 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

[6] Beck, E. C., C. Swanson and R. E. Dustman. Long 

latency components of the visually evoked potential in 

man: Effects of aging. Exp Aging Res 6: 523−545, 

1980. 

[7] Beth M. Mcgilley and David S. Holmes. Aerobic 

Fitness and Response to Psychological Stress. Journal 

of Research in Personality, 22: 129−139, 1988. 

[8] Bierman, E. L. Atherosclerosis and aging. Fed Proc 

37: 2832−2836, 1978. 

[9] Bortz, W. M. Disuse and Aging. J Am Med Assoc" 

248: 1203−1208, 1982. 

[10] Bortz, W. M. Effect of exercise on aging--effect of 

aging on exercise. J Am GeriatrSoc28: 49−51, 1980. 

[11] Botwinick, J. Aging and Behavior. New York: 

Springer, 1973. 

[12] Charles F. Emery, Vanessa J. Honn, David J. Frid, 

Kimr. Lebowitz, and Phlip T. Diaz, Department of 

Psychology and Department of Medicine, Ohio State 

University, Columbus, Ohio, American Journal of 

respiratory and critical care medicine ,vol 164 2001. 

[13] Colcombe, S. J., & Kramer, A. F. Fitness effects on 

cognitive function of older adults: A meta-analytic 

study. Psychological Science, 14: 125–130, 2003. 

[14] Colcombe, S. J., Kramer, A. F., mcauley, E., Erickson, 

K. I., &Scalf, P. Neurocognitive aging and 

cardiovascular fitness. Journal of Molecular 

Neuroscience, 24: 9–14, 2004. 

[15] De Vries, H. A. Physiology of exercise and aging. In: 

Aging, edited by D. S. Woodruff and J. E. Birren. New 

York: Van Nostrand, 1975, pp. 257−276. 

[16] Dorfman, L. J. And T. M. Bosley. Age-related changes 

in peripheral and central nerve conduction in man. 

Neurology 29: 38−44, 1979. 

[17] Dustman, R. E. And E. C. Beck. The effects of 

maturation and aging on the waveform of visually 

evoked potentials. 

ElectroencephalogrClinNeurophysiol26: 2−11, 1969. 

[18] E. Vries, H. A. Tips on prescribing exercise regimes 

for your older patients. Geriatrics 34: 75−81, 1979. 

[19] Elsayed, M., A. H. Ismail and R. J. Young. Intellectual 

differences of adult men related to age and physical 

fitness before and after an exercise program. J 

Gerontol35: 383−387, 1980. 

[20] Fang Yu, phd, GNP-BC, RN Ann Kolanowski, phd, 

RN, FGSA, FAAN (GeriatrNurs 2009;30:250-259). 

[21] Fries, J. F. And L. M. Crapo. Vitality andaging. San 

Francisco: Freeman, 1980. 

[22] Gibson, G. E. And C. Peterson. Biochemical and 

behavioral parallels in aging and hypoxia. In: The 

Aging Brain: Cellularand Molecular Mechanisms of 

Aging in the Nervous System,edited by E. Giacobini, 

G. Filogamo, G. Giacobini and A. Vernadakis. New 

York: Raven Press, 1982, pp. 107−122. 

[23] Gül Y. Özkaya, Hülya Aydin, Füsun N. Toraman, 

FerahKizilay, ÖzgürÖzdemir and VedatCetinkaya, 

effect of strength and endurance training on cognition 

in older people,journal of sports science and medicine, 

(2005) 4, 300 – 313. 

[24] Hannah Steinberg, Elizabeth A Sykes, Tim Moss, 

Susan Lowery, Nick leboutillier, Alison Dewey. 

Exercise enhances creativity independently of mood. 

Br. J. Sports Med. 31: 240−245, 1997. 

[25] Heyn, P., Abreu, B. C., &Ottenbacher, K. J. The 

effects of exercise training on elderly persons with 

cognitive impairment and dementia: A meta-analysis. 

Archives of Physical Medicine and Rehabilitation, 85: 

1694−1704, 2004.. 

[26] Janine Stein , Steffi G. Riedel –Heller: The 

Assessment Of Change In Cognitive Functioning. 

Dementia and Geriatric cognitive disorder 

2010;29:275-286. 

[27] Kramer, A.F., Colcombe, S.J., mcauley, E. Scalf, P.E., 

Erickson, K.I. Fitness, aging and neurocognitive 

function. Neurobiology of Aging, 26: 124−127, 2005. 

[28] Kramer, A.F., Hahn, S., Cohen, N.J., Banich, M.T., 

mcauley, E., Harrison, C.R., Chason, J., Vakil, E., 

Bardell, L., Boileau, R.A. Colcombe, A. Ageing, 

fitness and neurocognitive function. Nature, 400: 

418−419, 1999. 

[29] Kubesch, S., Bretschneider, V., Freudenmann, R., 

Weidenhammer, N., Lehmann, M., Spitzer, M., et al. 

Aerobic endurance exercise improves executive 

functions in depressed patients. Journal of Clinical 

Psychiatry, 64: 1005–1012, 2003. 

[30] Lambourne, K. The relationship between working 

memory capacity and physical activity rates in young 

adults. Journal of Sports Science and Medicine, 5: 

149−153, 2006. 

[31] Laura Chaddocka,, Kirk I. Ericksonb , 

RuchikaShauryaPrakashc , Michelle W. Vossa, Matt 

vanpattera, Matthew B. Pontifexd, Charles H. 

Hillmand, Arthur F. Kramer : A functional MRI 

investigation of the association between childhood 

aerobicfitness and neurocognitive control. Biological 

Psychology 89 (2012) 260– 268 

[32] Lautenschlager, N. T., Cox, K. L., Flicker, L., Foster, 

J. K., van Bockxmeer, F. M., Xiao, J. G., et al. Effect 

of physical activity on cognitive function in older 

adults at risk for Alzheimer disease. JAMA, 300: 1027–

1037, 2008. 

[33] Louse Bherer, Mathew S. Peterson, Arthur F. Kramer: 

Training Effects on Dual task performance: Jr. 

Psychology and aging ,vol 20 No. 4 695-709,2005. 

[34] M. Kathryn Jedrziewski, Douglas C. Ewbank, Haidong 

Wang ,John Q. Trojanowski, Alzheimer’s & Dementia 

6 (2010) 448–455. 

[35] Mcfarland, R. A. Review of experimental findings in 

sensory and mental functions. In: Biomedicine of High 

Terrestrial Elevations, edited by A. H. Hegnauer. 

Washington DC: U. S. Army Research Institute of 

Environmental Medicine, 1969, pp. 250−265. 

[36] Mintz, A. Y. And N. B. Mankovsky. Changes in the 

nervous system during cerebral atherosclerosis and 

aging. Geriatrics 26: 134−144, 1971. 

[37] Nasreddine, Z. S., Phillips, N. A., Bedirian, V., 

Charbonneau, S., Whitehead, V., Collin, I., Cummings, 

J. L., &Cherthow, H. (2005). The Montreal Cogntive 

Assessment, moca: A brief screening tool for mild 

cognitive impairment. Journal of the American 

Geriatrics Society, 53, 695-699. 

[38] Obrist, W. D. Problems of aging. In: Handbook of 

Electroencephalographyand Clinical Neurophysiology, 

vol 6, Part A., edited by G. E. Chatrian and G. C. 

Lairy. Amsterdam: Elsevier, pp. 275−292, 1976. 

Paper ID: SR22719112755 DOI: 10.21275/SR22719112755 1322 

http://www.jssm.org/vol4/n3/12/v4n3-12text.php#8
http://www.jssm.org/vol4/n3/12/v4n3-12text.php#8
http://www.jssm.org/vol4/n3/12/v4n3-12text.php#8
http://www.jssm.org/vol4/n3/12/v4n3-12text.php#8
http://www.jssm.org/vol4/n3/12/v4n3-12text.php#8
http://www.jssm.org/vol4/n3/12/v4n3-12text.php#8


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

SJIF (2022): 7.942 

Volume 11 Issue 7, July 2022 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

[39] Pierce, T. W., Madden, D. J., Siegel, W. C., & 

Blumenthal, J. A. Effects of aerobic exercise on 

cognitive and psychosocial functioning in patients with 

mild hypertension. Health Psychology, 12: 286–291, 

1993. 

[40] Powell, R. R. And R. H. Pohndorf. Comparison of 

adult exercisers and nonexercisers on fluid intelligence 

and selected physiological variables. Res Q Exert Sport 

42: 70−77, 1971. 

[41] Renaud, M., Maquestiaux, F., Joncas, S., Kergoat, M.-

J., Bherer, L. The effect of three months of aerobic 

training on response preparation in older adults. 

Frontiers in Aging Neuroscience, 2: 1−8, 2010. 

[42] Rikli, R. E., & Edwards, D. J. Effects of a three-year 

exercise program on motor function and cognitive 

processing speed in older women. Research Quarterly 

for Exercise and Sport, 62: 61–67, 1991. 

[43] Robert D. Nebes, Meryl A. Butters, Patricia R. 

Houck,Michelle D. Zmuda, Howard Aizenstein, Bruce 

G. Pollock, Benoit H. Mulsant, Charles F. Reynolds 

III, Dual-task performance in depressed geriatric 

patient Department of Psychiatry, University of 

Pittsburgh School of Medicine, Pittsburgh, PA15213, 

USA, Psychiatry Research 102 2001 139_151. 

[44] Robert E. Dustman,  Robert O. Ruhling  

Neuropsychology Research Laboratory (151A), VA , 

Neurobiology of aging, vol5, pp 35-42  1984. 

[45] Samuel J.E Lucas , James D. Cotter : Effect of age on 

exercise-induced alterations in cognitive executive 

function:2 Relationship to cerebral perfusion. Exp. 

Gerontol. (2012), doi:10.1016/j.exger.2011.12.002. 

[46] Sandra Keller and Peter Seraganian.Physical Fitness 

Level and Autonomic Reactivity to Psychological 

Stress. Journal of Psychosomatic Research,28: 

279−287, 1984. 

[47] Sherwood, D. E. And D. J. Selder. Cardiorespiratory 

health, reaction time, and aging. Med Sci Sports 11: 

186−189, 1979. 

[48] Small, G. W., Silverman, D. H., Siddarth, P., Ercoli, L. 

M., Miller, K. R., et al. Effects of a 14-day healthy 

longevity lifestyle program on cognition and brain 

function. American Journal of Geriatric Psychiatry, 

14: 538–545, 2006. 

[49] Smiley-Oyen, A.L., Lowry, K.A., Francois, S.J., 

Kohut, M.L. Ekkekakis, P. Exercise, Fitness, and 

Neurocognitive Function in Older Adults: The 

“Selective Improvement” and “Cardiovascular Fitness” 

Hypotheses. Ann. Behav. Med. 36: 280−291, 2008. 

[50] Spirduso, W. W. And P. Clifford. Replication of age 

and physical activity effects on reaction and movement 

time. J Gerontol33: 26−30, 1978. 

[51] The prevention of cognitive decline: .Zeitschriftfür 

Gerontologie und Geriatrie 1 · 2012. 

[52] Thomas O Obisesan, NisserUmar ,NivedhPaluvoi , 

Richard F Gillum: Association of leisure-time physical 

activity with cognition by apolipoprotein-E genotype 

in persons aged 60 years and over: the National Health 

and Nutrition Examination Survey (NHANES-III). 

Clinical Interventions in Aging 2012:7 35–43. 

[53] Young, R.J. The effect of regular exercise on cognitive 

functioning and personality. Brit. J. SportsMed. 13: , 

110−117, 1979. 

[54] Yvonne Rogalski, Lori J.P.Altmann: discourse 

coherence and cognition after stroke: A dual task 

study, Jr. Communication disorders 43 (2010)212-224. 

[55] Zec, R.F., The Neuropsychology of aging. 

Experimental Gerontology, 30: 431−442,1995. 

 

Tables 
Table 1: Frequency distribution of genders of three groups 

Gender 
Aerobic 

(n=20) 

Strength 

(n=20) 

Dual task 

(n=20) 

χ2 value 

(DF=2) 

p 

value 

Males 17 (85.0%) 17 (85.0%) 17 (85.0%) 
0.00 1.000 

Females 3 (15.0%) 3 (15.0%) 3 (15.0%) 

 

 
Figure 1: Pie chart showing frequency distribution of 

genders of three groups 

 

Table 2: Age summary (Mean ± SD) of three groups 
Aerobic 

(n=20) 

Strength 

(n=20) 

Dual task 

(n=20) 

ANOVA F 

(2, 57DF) 

p 

value 

67.00 ± 1.41 

(65-70) 

66.90 ± 1.41 

(65-70) 

66.95 ± 1.43 

(65-70) 
0.02 0.975 

 

Table 3: Weight summary (Mean ± SD) of three groups 
Aerobic 

(n=20) 

Strength 

(n=20) 

Dual task 

(n=20) 

ANOVA F 

(2, 57DF) 

p 

value 

68.76 ± 3.87 

(60-75) 

68.06 ± 4.33 

(60-74) 

69.54 ± 4.66 

(60-75) 
0.59 0.558 

 

Table 4: Height summary (Mean ± SD) of three groups 
Aerobic 

(n=20) 

Strength 

(n=20) 

Dual task 

(n=20) 

ANOVA F 

(2, 57DF) 

p 

value 

168.87 ± 8.24 

(150-178) 

169.21 ± 8.43 

(150-178) 

168.98 ± 8.10 

(150-177) 
0.01 0.991 

Numbers in parenthesis represents the range (min-max) 

 

Table 5: Pre and post training MMSE scores (Mean ± SD, n=10) of three groups 

Training groups 
Pre training 

(0 wk) 

Post training 

(9 wk) 

Mean improvement 

(Post-Pre) 
% improvement 

Aerobic 
25.85 ± 0.81 

(25-28) 

26.10 ± 0.72 

(25-28) 

0.25 ± 0.44 

(0-1) 
0.96% 

Strength 
25.45 ± 0.83 

(24-27) 

26.50 ± 0.69 

(25-28) 

1.05 ± 0.83 

(0-3) 
3.96% 

Dual task 
25.95 ± 0.76 

(25-27) 

27.10 ± 1.21 

(25-30) 

1.15 ± 0.67 

(0-3) 
4.24% 
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Table 6: For each group, comparison (p value) of mean 

MMSE scores within the groups (between periods) by 

repeated measures ANOVA followed by Newman-Keuls 

test 
Training groups Comparisons (Pre vs. Post) 

Aerobic 0.222 

Strength p<0.001 

Dual task p<0.001 

 

Table 7: For each training period, comparison (p value) of 

mean MMSE scores between the groups (within periods) by 

repeated measures ANOVA followed by Newman-Keuls 

test 
Comparisons Pre treatment (0 wk) Post treatment (9 wk) 

Aerobic vs. Strength 0.143 0.143 

“     vs. Dual task 0.712 0.001 

Strength vs. Dual task 0.160 0.029 

 

Table 8: Pre and post training MoCA scores (Mean ± SD, 

n=10) of three groups 

Training 

groups 

Pre training 

(0 wk) 

Post training 

(9 wk) 

Mean 

improvement 

(Post-Pre) 

% 

improvement 

Aerobic 
26.15 ± 0.37 

(26-27) 

26.40 ± 0.50 

(26-27) 

0.25 ± 0.44 

(0-1) 
0.95% 

Strength 
26.25 ± 0.44 

(26-27) 

26.85 ± 0.88 

(26-29) 

0.60 ± 0.68 

(0-2) 
2.23% 

Dual task 
26.20 ± 0.41 

(26-27) 

28.80 ± 1.06 

(27-30) 

2.60 ± 0.99 

(1-4) 
9.03% 

 

Table 9: For each group, comparison (p value) of mean 

MoCA scores within the groups (between periods) by 

repeated measures ANOVA followed by Newman-Keuls 

test 
Training groups Comparisons (Pre vs. Post) 

Aerobic 0.440 

Strength 0.002 

Dual task p<0.001 

 

Table 10: For each training period, comparison (p value) of 

mean MoCA scores between the groups (within periods) by 

repeated measures ANOVA followed by Newman-Keuls test 

Comparisons 
Pre treatment 

(0 wk) 

Post treatment 

(9 wk) 

Aerobic vs. Strength 0.882 0.034 

“     vs. Dual task 0.812 p<0.001 

Strength vs. Dual task 0.812 p<0.001 
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