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Abstract 

The present study aimed to compare the effects of physical, cognitive and combined rehabilitation on improving 

working memory and cognitive flexibility of the elderly living in the nursing home. This quasi-experimental study 

was carried out with a pretest-posttest design in four groups with the control group. The statistical population 

consisted of all elderly residents of a nursing home in Tehran. 48 people were selected randomly and divided into four 

groups (three experimental groups and one control group). For the experimental groups, intervention programs, 

including physical, cognitive, and combined rehabilitation, were conducted in three sessions of one hour each week 

for two months. The data were collected using a working memory capacity scale and a cognitive flexibility inventory 

(CFI). Data was analyzed using a one-way analysis of covariance (ANCOVA) and Bonferroni post hoc test using 

SPSS software version 22. The results showed that all three types of rehabilitation programs have a significant effect 

on improving the working memory and cognitive flexibility of the elderly (P <0.001). Also, the mean of the groups in 

the pre-test and post-test stages showed that among the three programs, the combined rehabilitation program had more 

efficacy in improving the working memory and cognitive flexibility of the elderly and there was no difference 

between the two types of physical and cognitive rehabilitation programs (P> 0.001) According to the findings, 

combined rehabilitation programs can be effective in improving the working memory and cognitive flexibility due to 

the focus on both physical and cognitive aspects. 
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Introduction 

Aging is a part of biological process and a period of 

human life that is associated with certain physical, 

psychological and social changes that occur to 

individuals of this period. Along with population 

growth, the population of elderly people in Iran has 

also increased dramatically so that by the year 2026, 

Iran's aging population is expected to account for 11% 

of the country's total population (Bayatlou, Salavati & 

Akhbari, 2011; Carroll, Slattum & Cox, 2005) The old 

age period is considered to start at the age of 65 

(Kline, 1990) and in some sources, this period is 

considered to be 60 years (Moatamedi, 2017). 

Considering the increasing number of elderly people 

in the community as well as its increasing trend in the 

coming years, it is necessary to pay attention to their 

physical and mental health. Therefore, recognizing the 
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issues of successful aging is one of the challenges 

facing the elderly and the community. Structurally, as 

age increases continuously, the number of brain 

neurons decreases and no replacement occurs (Moore, 

Mitchell, Bibeau & Bartholomew, 2011). Accordingly, 

during this period of life, a significant reduction occurs 

in the cognitive function of the elderly, and the 

cognitive deficit is one of the most common problems 

of aging, which has a very wide range (Wang & 

Blazer, 2015). Studies show that about 5% of people 

aged 65 years and older have clear cognitive deficits 

(Farooqui & Farooqui, 2015). One of the cognitive 

domains affected by aging is working memory (Baeler 

& Snomen, 1993; Bull, 2008). Working memory is a 

mental system, which is responsible for temporary 

data storage and processing to carry out a series of 

complex assignments such as understanding, 

reasoning, and learning (Carretti, Cornoldi, De Beni & 

Palladino, 2004). Working memory includes a central 

executor and a few subsystems (Demon & Hart, 
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2007). The visual-spatial sector is involved in 

preserving and manipulating visual-spatial 

information. The review circuit is responsible for the 

maintaining and reviewing the verbal information, and 

another component, called temporary storage, is a 

limited systematical event that provides temporary 

storage of information from two sub-systems of 

working memory (phonetic circuit and visual-spatial 

sector) and long-term memory and coordinates them 

coherently. Studies in this area show that working 

memory in the elderly is declining (Bull, 2008; Cool, 

2006; McQuail et al., 2018). These studies have shown 

that if this memory is not strengthened, and if middle-

aged and elderly people do not receive the necessary 

training to strengthen it, the problems with working 

memory may increase and their life would become 

difficult (Bull, 2008; Cool, 2006; McQuail et al., 

2018). Therefore, paying attention to working memory 

and the presentation of new and effective methods for 

promoting it seems necessary for the elderly.  
In addition to working memory, one of the other 

cognitive domains that decrease with aging and in the 

elderly is the cognitive flexibility (Entezari, 

Shamsipour Dehkordi & Sahaf, 2018). The concept of 

cognitive flexibility is the ability to change cognitive 

sets in order to adapt to changing environments and it 

can adjust individual's thinking and behavior in 

response to changing environmental conditions 

(Dennis & Vander Wal, 2010). People who do not 

have good cognitive flexibility tend to rumination 

when they feel sad (Davis & Nolen-Hoeksema, 2000). 

An aging period is associated with cognitive 

dysfunction, comorbidities, and reduced cognitive 

function, which can affect the physical ability of 

individuals (Lange et al., 2014). The aging period is 

particularly associated with the risk of increased 

cognitive deficits. In normal aging, many effects of 

age on cognitive functions have consequences such as 

slowness in processing speed, reduced efficiency in 

controlling inhibition and reduced functionality 

associated with work memory and event memory 

(Clarys, Bugaiska, Tapia & Alexia Baudouin, 2009; 

Lange et al., 2014). Based on this concept, reducing 

the cortical volume of the prefrontal cortex causes the 

loss of executive functions and, consequently, the loss 

of memory (strategic memory processing) (Lange et 

al., 2014). Therefore, cognitive flexibility, as well as 

other cognitive functions including working memory, 

decreases with aging period, which in turn affects the 

quality of the life of elderly and requires attention and 

interventions (Entezari et al., 2018). 

One of the most important ways to improve 

cognitive function during the aging period is 

rehabilitation programs, which in fact acts as 

reinforcement mechanisms to remove cognitive and 

mental defects. One of the training programs in this 

area is the Physical Rehab Program. In this exercise, 

an individual attempt to perform a motor skill using an 

organ or the whole body, and according to Adams, this 

performance affects the memory (Karaminoori, 2004). 

Physical activity and motor exercises have been shown 

to improve the secretion of neurotransmitters affecting 

the information processing in the brain; for example, 

significant improvement has been observed in the 

secretion of acetylcholine, dopamine and serotonin 

during the time of physical activity. These transmitters 

play an essential role in cognitive functions, and 

disruption of their secretion leads to a failure in 

cognitive function (Brown et al., 1992). The results of 

studies in this area have shown that physical training 

programs can enhance the cognitive functions of the 

elderly. For example, the results of the study of 

Entezari et al. (2018) showed that elderly people with 

high physical activity have a better cognitive 

flexibility. The results of the study by Ruscheweyh et 

al. (2011) suggest that physical activity for the elderly 

at any level can reduce the memory problems of the 

elderly and enhance their memory performance, and 

this relationship is mediated by the increase of the gray 

matter of the prefrontal cortex and neurobiology 

factors. 

Another type of exercise is a cognitive 

rehabilitation program. Cognitive rehabilitation refers 

to a set of interventions or strategies that empower 

individuals and their families and aims at adapting, 

controlling and reducing cognitive deficits (Zare & 

Sharifi, 2017). Cognitive rehabilitation is applied in 

various fields, including pathological repair, cognitive 

function optimization, compensated loss of cognitive 

function and replacement of healthy cognitive function 

and its effectiveness has been investigated in groups 

such as elderly and children. The results of research in 

this field have shown that the memory and attention 

rehabilitation program has a significant effect on 

decreasing memory deficits in the elderly with 

dementia and this method, as one of the new 

therapeutic approaches, can be effective on the 

memory status of the elderly patients and improve 

their life quality (Amini et al., 2010).  
Atri Ebrahimpour et al. (2013) also studied the 

effect of computer cognitive rehabilitation on active 

memory function, attention, language ability, visual-

spatial ability, and fluency of speech in elderly people. 

The results showed that computer cognitive 

rehabilitation program has an impact on cognitive 

function (active memory, attention, visual-spatial 

ability, language ability, and fluency). Therefore, 

based on these results, computer cognitive 
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empowerment can be important in preventing 

cognitive deficits of the elderly. 

Another program that can influence the cognitive 

function of the elderly is combined rehabilitation 

programs, which include physical rehabilitation and 

cognitive rehabilitation. Although research has been 

conducted on the effects of rehabilitation programs on 

cognitive function improvement (Cortese et al., 2015), 

there was no study on the combination of 

rehabilitation programs and whether they can affect 

cognitive functioning of the elderly. Therefore, it 

seems that the use of a combined program, in which 

both types of physical activity and cognitive practice 

exist, can affect the cognitive function of individuals 

(Cortese et al., 2015). 

Therefore, the aging period is associated with a 

significant reduction in cognitive abilities such as 

work memory and cognitive flexibility, and the 

decrease in cognitive abilities has negative effects on 

the lives of the elderly and their families and, in fact, 

the community, in which the decreased life quality and 

increased costs are the consequences. Although, 

research has been conducted on the effect of 

rehabilitation programs on cognitive function of the 

elderly, there is no study on the effect of these 

interventions on working memory and cognitive 

flexibility as two applicable variables in elderly life. 

By using these programs and examining their effects, 

the underlying purpose of this study is to find 

innovative interventions that can serve as 

reinforcement and enhancement mechanisms for 

improving cognitive deficits and cognitive functioning 

of the elderly, specifically their working memory and 

cognitive flexibility. Accordingly, in this study, the 

effect of three methods of physical, cognitive, and 

combined (physical-cognitive) rehabilitation on the 

working memory and cognitive flexibility of the 

elderly was compared to determine which one of these 

interventions is effective on the cognitive ability 

(working memory and cognitive flexibility) of the 

elderly and which treatment is better than the others. 

The aim of this study was to compare the effect of 

physical, cognitive and combined rehabilitation on the 

improvement of the working memory and cognitive 

flexibility of the elderly. 

Method 

The research method was quasi-experimental with a 

pretest-posttest design with four groups.  

Participants 

The statistical population includes all the elderly in the 

age range of 60 to 75 in the nursing home of Tehran, 

Iran, in 2017. Considering that one of the methods for 

determining the sample size is the type of research 

method and the minimum sample size in this method 

was considered 12 people for each group, therefore 48 

elderly people were selected by non-probability 

convenience sampling method and were randomly 

assigned to 4 groups of 12 after obtaining informed 

consent and written consent for participation in the 

study. For random assignment of individuals in 

groups, the coding method and random selection of 

codes were used. Each person was given a code and 

then, the researcher assigned four groups and 

randomly considered one of the codes respectively for 

each group and this process continued until the last 

person was selected. Inclusion criteria included the age 

range of 60-75, minimum educational level of middle 

school for implementing the programs, lack of illness 

and physical disabilities or lack of co-operation in 

other rehabilitation programs, and exit criteria 

included having mental and neuro-cognitive 

deterioration, having a history of cardiovascular 

disease and taking medications that affect 

psychological and cognitive characteristics. After 

taking the pre-test from both groups, the experimental 

groups participated in the physical, cognitive and 

combined rehabilitation programs (described below) 

three sessions a week for two months (a total of 24 

sessions). The control group received no intervention 

and placed in the waiting list. After the sessions were 

completed, a post-test was taken from each of the four 

groups during one session. The total study time lasted 

6 months and treatment sessions were conducted in 

January and February, 2017. 

Instruments 

The following instruments were used to collect 

research data: 

Working Capacity Measurement Scale 

This test was made to measure the working memory 

capacity by Daneman and Carpenter in 1980. This test 

has 27 questions divided into six sections from the two 

sentences section to seven sentences section. The main 

characteristic of this test is the simultaneous 

measurement of the two parts of the working memory 

(processing and storage) while doing a mental activity. 

In this test, the participants are asked to listen carefully 

at each stage to a string of different and difficult 

sentences that are read to them, then they have to do 

two mental activities (processing and storage) 

simultaneously in the following order: A. Define the 

meaning of the sentences correctly. B) Remember the 

last word expressed in the sentences (Mojtaba Zadeh, 
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2006). In this test, the value of all single sentences is 

the same, and each correct answer is given one score, 

and the wrong answers or unanswered points do not 

count. Therefore, each participant gained two score 

points for each successive answer for each sentence, 

one for the processing that is obtained for the correct 

definition of the read sentences, and the other for the 

storage that is obtained for the correct writing of the 

last word they heard. In general, since the number of 

sentences in this test is 27 and the value of the 

sentences are the same, the score of each participant is 

calculated from 27 for both processing and storage, 

and the working memory score of each participant is 

also achieved from the mean of the sum of the two 

scores (processing and storage), which is written as 

percentages. Regarding the validity of this test, a 

correlation coefficient of 0.88 was obtained in a 

preliminary study of Asadzadeh (2009) conducted on 

84 students of the Faculty of Psychology and 

Educational Sciences in Allameh Tabataba'i 

University, Iran. For the reliability of this test, Mojtaba 

Zadeh (2006) has obtained 0.87 through Kuder-

Richardson's method in his research. Asadzadeh 

(2009) has also reported its reliability as 0.85 by the 

split-half method. The reliability of the questionnaire 

in the sample group in the present study was 0.84 

using Cronbach alpha. 

Cognitive Flexibility Inventory (CFI) 
This tool was created in 2010 by Dennis and Vander 

Wal, which has 20 questions and is used to measure a 

kind of cognitive flexibility that is needed to help a 

person succeed in a challenge and replace inefficient 

thoughts with more efficient thoughts. Scoring is 

based on a 7-point Likert scale. This scale measures 

the level of perception of control, the perception of 

multiple solutions, and perception of individual 

justifications. The concurrent validity of this 

questionnaire with the Beck Depression Inventory is -

0.39, and with the flexibility of Martin and Robin is 

0.75. Also, its reliability is 0.91 using Cronbach 

Alpha. In Iran, Share et al. obtained 0.71 validity for 

the total scale and achieved 0.90 reliability using 

Cronbach Alpha (Fazeli et al., 2014). The reliability of 

the questionnaire in the present study was 0.79 with 

Cronbach alpha method. 

Procedure 

In order to conduct the research, after coordinating 

with the officials and supervisors of the nursing home 

of Tehran, a number of elderly people were selected 

conveniently after the screening process according to 

the terms of entering and exiting criteria of the 

research. After obtaining written consent for 

participation in the research, participations were 

presented about the research and the purpose of its 

implementation in a meeting session. Participants were 

randomly assigned (through codes assigned to each 

individual) into physical, cognitive, combined and 

control groups (12 in each group). Then, all four 

groups took the pretest and after three weekly sessions 

for two months, all the groups were given the post-test. 

To remove the effects of treatment expectations and to 

observe ethics in the research, a session was arranged 

for the control group after taking the post-test. The 

meeting did not have any effect on the result of the 

study, since it was after the completion of the main 

sessions.  

Physical Rehabilitation Program: The present study 

included aerobic exercises using a treadmill. 

Depending on the type of program that is continuously 

increasing the aerobics, the intensity of the initial 

training and resting points were determined based on 

the performance of the participants during the first 

session of the exercise. Then, on a weekly basis, by 

observing the overload principle, the intensity and 

duration of the exercises were increased based on the 

individual differences of the sample individuals. The 

program was conducted in a two-month, three-weekly 

session (24 sessions) with 40 to 80 percent THRmax. 

The target heart rate was calculated by the Karvonen 

formula in the present study. 

Resting heart rate % + A ×(resting heart rate - 

maximum heart rate in exercise test) = target heart rate 

(THR). 

Table 1.  

Aerobic Exercise Program in Each Session 

Row Movements Time (minutes) Intensity  

1 Stretching 3  …………….. 

2 warm-up exercises 1 low speed treadmill  

3 Starting exercises 7 stages of 1-1-2-3-1-1-1 minutes 40-80 % THR 

4 Continuing exercises  7 stages of 1-1-2-3-1-1-1 minutes 40-80 % THR 

5 Cool down exercises  3 low speed treadmill 

6 
Rest between using 

each exercise  
3-5 

Depends on the time  that the participant reached the level of 

resting heart rate 



Comparing the Effects of Physical, Cognitive …  P a g e  | 71 

 

Cognitive Rehabilitation Program: Cognitive 

Rehabilitation Program includes a set of cognitive 

techniques and exercises that have been implemented 

using the Captain's Log computer software. Programs 

can be designed and delivered with this software that 

can be in accordance with the capabilities of each 

person. Captain's Log has advanced settings and can 

be used to provide more challenges for individual 

capabilities at every stage of the training. In fact, the 

Captain's Log collection has 2,000 different 

assignments to enhance various cognitive functions. 

The variables that can be practiced and upgraded in 

this software include as many types of precision and 

focus (selectivity, focused precision, continuous 

precision, decomposed precision and shifting 

precision), active memory, immediate memory and 

short-term visual and auditory memory, visual and 

auditory processing speed, visual and auditory 

perception, sensory and motor coordination, 

improving hand and eye coordination, visual 

processing and movement control, problem solving 

skills, executive function, reaction speed, rational 

reasoning, inductive and deductive reasoning, 

improving the control of momentum, mental 

integration, visual and auditory categories and sorting 

(arranging) and spatial intelligence. This program also 

conducted in three sessions per week for eight weeks. 

In each session, subcategories of precision and focus, 

short-term memory, visual-auditory perception, logical 

reasoning, and mental integrity were used and this 

program was implemented in the form of cognitive 

exercises on the participants. This software has been 

used in scientific research as a cognitive rehabilitation 

tool (Cortese et al., 2015). 

Combined Rehabilitation Program: This program is 

a combination of the content of the Physical 

Rehabilitation Program and Cognitive Rehabilitation 

Program, carried out by performing aerobic exercises 

and then, performing cognitive exercises. Accordingly, 

the schedule for the aerobic training and practicing the 

skills related to the cognitive rehabilitation program 

(participation in computer games) was reduced to half, 

so that all three programs could have equal conditions. 
To analyze the statistical data, one-way analysis of 

covariance (ANCOVA) and Bonferroni's post hoc test 

were used after the establishment of the hypotheses 

and the results were analyzed by SPSS-22 software. 

Findings 

The results showed that the mean age of the physical 

training group was 66.13 with a standard deviation of 

2.14, the mean age of the cognitive training group was 

67.56 with a standard deviation of 4.11, the mean age 

of the combined group was 65.12 with a standard 

deviation of 3.89, and the mean age of the control 

group was 64.19 with a standard deviation of 2.64. 

According to the marital status, 68.01were married 

and 31.09 were living alone in the physical training 

group, 0.65 were married and 0.35 were living alone in 

the cognitive training group, 63.20 were married and 

36.58 were living alone in the combined group, and 

64.15 were married and 35.85 were living alone in 

control group. Therefore, according to the 

demographic findings, the groups were similar. 

Table 2 shows the mean and standard deviation of 

working memory and cognitive flexibility scores for 

individuals in control, physical, cognitive, and 

combined rehabilitation groups in two stages of 

measurement (pre-test and post-test). 

Table 2.  

Mean and Standard Deviation of Working Memory and Cognitive Flexibility in Two Stages of Measurement for 

Each Group 

Group  Variable  
Pre-test Post-test 

Mean  std. Mean  std. 

Control 
Working memory 23.08 6.14 23.83 5.60 

Cognitive Flexibility 77.75 9.11 78.58 8.64 

Physical rehabilitation 
Working memory 21.75 5.84 24.67 5.17 

Cognitive Flexibility 76.92 10.98 80.75 9.69 

Cognitive rehabilitation 
Working memory 22.25 5.32 24.92 5.10 

Cognitive Flexibility 77.92 11.05 91.08 10.90 

Combined rehabilitation 
Working memory 22.17 5.70 26.83 4.68 

Cognitive Flexibility 76.50 11.10 92.58 9.05 

 

As the results of Table 2 showed, the mean scores 

in the pre-test and post-test stages in the control group 

did not change significantly, but the scores of the 

working memory and cognitive flexibility of the 
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experimental groups have increased from pretest to 

post-test. Also, all of the groups had similar scores 

based on their mean in the pre-test stage, but in the 

post-test stage, the mean of the groups has changed in 

all groups except for the control group. 

One-way analysis of covariance (ANCOVA) was 

used to evaluate the effect of physical, cognitive and 

combined rehabilitation on improving the working 

memory and cognitive flexibility of the elderly. Prior 

to this test, the statistical hypotheses of the normal 

distribution of the scores were examined by using the 

Kolmogorov-Smirnov test and the homogeneity of 

variances was investigated by using Levine's test. With 

a non-violation of the above hypotheses, one-way 

analysis of covariance (ANCOVA) was used for Data 

analysis. 

Table 3.  

Results of One-Way Analysis of Covariance (ANCOVA) for Comparing Working Memory of Experimental and 

Control Groups 

Source of changes Sum of squares df Mean square f value sig. effect size 

Pre-test 1086.16 1 1086.16 564.36 0.001 0.929 

Working memory 79.15 3 26.38 13.70 0.001 0.489 

Error 82.75 43 1.92    

Total  1206.31 47     

 

Table 3 shows the results of one-way analysis of 

covariance (ANCOVA) for comparing the working 

memory scores in the experimental and control groups 

at the post-test stage. The F value obtained was 13.709 

and its significance level was less than 0.001 (P 

<0.001). Therefore, the difference between the 

effectiveness of physical, cognitive and combined 

methods for improving the working memory of the 

elderly is confirmed. The effect size also indicates that 

the changes in working memory are as a result of the 

effect of the independent variable at the mean level. 
Bonferroni's post hoc test was also used to examine 

the paired comparison of therapeutic methods to 

improve working memory. 

Table 4.  

Bonferroni's Post Hoc Test to Compare the Improvement of the Working Memory  

Group Group  mean difference standard error std. 

Control 

Physical 

rehabilitation 
-1.84 0.573 0.015 

Cognitive 

rehabilitation 
-1.66 0.570 0.033 

Combined 

rehabilitation 
-3.65 0.571 0.001 

Physical 

rehabilitation 

Cognitive 

rehabilitation 
0.18 0.567 1 

Combined 

rehabilitation 
-1.80 0.567 0.016 

Cognitive 

rehabilitation 

Combined 

rehabilitation 
-1.98 0.566 0.006 

 

The results of Bonferroni's post hoc test showed 

that the scores of the control group are significantly 

different from the scores of all three rehabilitation 

programs (p <0.05). In other words, all three types of 

rehabilitation programs had a significant effect on 

improving the working memory of the elderly. Also, 

among the three rehabilitation programs, the combined 

rehabilitation program has more efficiency in 

improving the working memory of the elderly, and 

there is no significant difference between two types of 

physical and cognitive programs in improving 

working memory. 
Table 5 shows the results of one-way analysis of 

covariance for comparing cognitive flexibility scores 

of the experimental and control groups at the post-test 

stage. 
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Table 5.  

Results of One-Way Analysis of Covariance for Comparing Cognitive Flexibility of the Experimental and Control 

Groups 

Source of changes Sum of squares df Mean square f value sig. effect size 

Pre-test 700.24 1 700.24 570.77 0.001 0.930 

Cognitive flexibility 63.58 2 21.19 17.27 0.001 0.547 

Error 52.75 43 1.22    

Total  808 47     

The F value obtained was 17.27 and its significance 

level was less than 0.001 (P <0.001). Therefore, the 

difference between the effectiveness of physical, 

cognitive and combined methods for improving the 

cognitive flexibility of the elderly is confirmed. The 

effect size also indicates that the changes in cognitive 

flexibility are as a result of the effect of the 

independent variable above the mean. 

Also, Bonferroni's post hoc test was used to 

compare the therapeutic approaches on improving 

cognitive flexibility.

Table 6.  

Bonferroni's Post Hoc Test to Compare the Improvement of Cognitive Flexibility 

Group Group  mean difference standard error std. 

Control 

Physical rehabilitation -1.88 0.453 0.001 

Cognitive 

rehabilitation 
-1.35 0.452 0.027 

Combined rehabilitation -3.21 0.452 0.001 

Physical rehabilitation 

Cognitive 

rehabilitation 
0.52 0.454 1 

Combined rehabilitation -1.33 0.453 0.031 

Cognitive rehabilitation Combined rehabilitation -1.58 0.452 0.001 

 

The results of Bonferroni's post hoc test showed 

that the scores of the control group are significantly 

different from the scores of all three rehabilitation 

programs (p <0.05). In other words, all three types of 

rehabilitation programs had a significant effect on 

improving the cognitive flexibility of the elderly. Also, 

among the three rehabilitation programs, the combined 

rehabilitation program has more efficiency in 

improving the cognitive flexibility of the elderly, and 

there is no significant difference between two types of 

physical and cognitive programs in improving 

cognitive flexibility. 

Discussion and Conclusion 

An aging period is associated with a decline in 

cognitive abilities. Therefore, the present study aimed 

to compare the effects of physical, cognitive and 

combined rehabilitation programs on improving 

working memory and cognitive flexibility of the 

elderly. The results of this study showed that all three 

types of rehabilitation programs have a significant 

effect on improving working memory and cognitive 

flexibility of the elderly. Also, the results showed that 

among these three programs, the combined 

rehabilitation program has more efficiency in 

improving working memory and cognitive flexibility 

of the elderly, and there was no difference between the 

two types of physical and cognitive programs. 
Although, similar findings were not found in 

relation to the first finding on the effect of physical 

rehabilitation on working memory and cognitive 

flexibility, this finding is somehow consistent with 

previous research results (Stoeber & Damian, 2014; 

Randles et al., 2010; Danielle et al., 2006;  Quested, 

2014; Taranis & Meyer, 2010). 

In explaining the results, it can be stated that 

increased physical activity of individuals can promote 

cognitive function and thus increase mental health. In 

other words, physical activity with an increase in the 

number of brain neurons is a factor in increasing the 

cognitive ability of the elderly. In the past, though it 

was thought that the number of brain neurons is 

declining over the lifetime, today studies show that 

physical activity can increase the number of neurons 

(Kee et al., 2007). Sports experts also believe that 

increased levels of physical activity in the elderly can 

increase the blood flow to the brain and increase the 

amount of oxygen available to the nerve cells (Moore 

et al., 2011), thereby reduces cognitive deficits and 



74 | P a g e          Iranian Journal of Learning and Memory 2019, 2(5) 

postpones it. However, in relation to effective 

mechanisms for improving memory, it is unclear 

which one of the compensatory processes (such as the 

interaction of different brain regions) or rehabilitation 

processes (such as strengthening existing networks) 

contribute to the improvement of the cognitive 

function of the elderly, but it seems that one of the 

reasons for the improvement of cognitive function is 

increasing the level of dopamine following physical 

and cognitive exercises and its effect on the prefrontal 

cortex. Dopamine transmitter plays a key role in 

cognitive function and memory, and these exercises 

increase the activity of the frontal cortex parietal and 

thus can improve the performance of the prefrontal 

cortex. Accordingly, physical activity and sports 

during the aging period may postpone the initiation 

and the progression of cognitive deficits of the elderly, 

thereby reducing the cognitive loss of the elderly and 

increasing their working memory and cognitive 

flexibility, which was confirmed by the results of this 

study. For this reason, it is suggested to use these 

combined exercises to improve the working memory 

and cognitive flexibility of the elderly. 

The results of the study by Jaff et al. (2001) suggest 

that physical activity has a direct correlation with brain 

function in the elderly, and women with higher levels 

of physical activity are less likely to experience 

cognitive problems (Segal et al., 2015). Researchers 

have also shown that physical exercise programs have 

a positive effect on the cognitive functioning of 

individuals and increase the cognitive function of the 

elderly people (Forbes et al., 2015). Entezari et al. 

(2018) also concluded in their study that there was a 

significant difference between cognitive flexibility of 

the elderly people with low, moderate and high levels 

of physical activity, and elderly with high physical 

activity had better cognitive flexibility. Therefore, the 

elderly can improve their cognitive flexibility by doing 

physical activities and choosing an active lifestyle to 

promote cognitive factors. Ruscheweyh et al. (2011) 

aimed at examining the role of physical activity on 

memory functions in the elderly, and they suggested 

that physical activity at any level can reduce the 

memory problems of the elderly and enhance their 

memory function, and this relationship is mediated by 

the increase of the gray matter of the prefrontal cortex 

and neurobiology factors. Therefore, physical activity 

can remove the negative stress and rumination of the 

elderly and lead them to a better position. Therefore, 

when people have more active lives, the levels of their 

cognitive affinities would be positively more and with 

continuous physical activity, the elderly can reach a 

higher level of cognitive flexibility (Entezari et al., 

2018). 

The second finding of the study showed that the 

cognitive rehabilitation program had an impact on 

improving working memory and cognitive flexibility 

of the elderly. This finding is consistent with previous 

findings (Alloni et al., 2018; Amini et al., 2010; Clare 

& Woods, 2004; McKerracher et al., 2005; Parker & 

Hagan-Burke, 2007; Stuss et al., 2007). 

In explaining this finding, it can be admitted that 

cognitive rehabilitation exercises can enhance the level 

of cognitive abilities including working memory and 

cognitive flexibility in the elderly. In fact, the 

cognitive rehabilitation program involves cognitive 

stimulation and cognitive education, and it is a unique 

approach to help people with cognitive deficits, which 

increase the mental activity and performance of the 

individual and thus lead to improved cognitive 

processes. 

Most new research on cognitive rehabilitation has 

focused on one of two damaged functions, such as 

memory, attention, and navigation (Al Boyah, 2014). 

The results of studies conducted in this area also 

indicate that cognitive rehabilitation program can 

promote the cognitive function of the elderly. The 

results of the study by Alonni et al. (2018) suggested 

that the cognitive rehabilitation program can enhance 

cognitive ability and function of the elderly, and this 

effect is preserved over time. The results of Amini et 

al. (2010) showed that cognitive rehabilitation 

program can reduce the cognitive deficits of the 

elderly. In their studies, Carrion et al. (2013) 

concluded that stimulating cognitive functions, in 

particular by cognitive exercises, improve the overall 

cognitive function of dementia patients. The results of 

the study by Miotto et al. (2008) showed that the 

cognitive rehabilitation intervention program can be 

generalized to the real living conditions of the elderly, 

and these interventions improve the cognitive deficits 

of dementia patients. Therefore, in general, the results 

of studies conducted in this field suggest that cognitive 

exercises can be effective in improving cognitive 

function of the elderly (Amini et al., 2010; Atri 

Ebrahimpour et al., 2013) 

The final finding of the study showed that the 

combined rehabilitation program (cognitive-physical) 

had an effect on improving working memory and 

cognitive flexibility of the elderly, and its impact was 

more than the other two. This finding is consistent 

with previous findings (Hosseinpour et al., 2018; Nitz 

& Choy, 2004). 

In explaining this finding, it can be admitted that 

physical and cognitive exercises individually can 

reduce cognitive loss and improve cognitive abilities 

by increasing age, which was confirmed both in this 

study and previous studies. However, if these two 
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types of exercises are implemented in the form of a 

coherent program on the subjects, they can have a 

more effect on their cognitive abilities, and thus 

enhance their working memory and cognitive 

flexibility. In fact, in addition to physical exercises, 

these individuals simultaneously perform cognitive 

tasks, which cause their simultaneous interaction with 

the balance activity and cognitive activity that leads to 

the improvement of cognitive abilities and the proper 

division of attention between assignments. In this 

regard, studies have also shown that combined 

exercises enhance cognitive abilities in the elderly 

(Nitz & Choy, 2014). The results of Hussein Pour et 

al. (2018) show that cognitive-motor training program 

is effective on the improvement of cognitive function 

in elderly women, which seems that this type of 

exercise program is a useful way to improve the 

cognitive abilities of the elderly. 

The results of this study indicated that all three 

types of rehabilitation program have a significant 

effect on improving working memory and cognitive 

flexibility of the elderly. The results also showed that 

among these three programs, the combined 

rehabilitation program is more effective in improving 

working memory and cognitive flexibility of the 

elderly, and there is no difference between the two 

types of physical and cognitive programs. Combined 

exercises focusing on functional readiness are 

associated with a significant improvement in the level 

of independency in the elderly. Therefore, these 

exercises, with emphasis on both physical and 

cognitive exercises, have a significant role in 

improving the working memory and cognitive 

flexibility of the elderly, which mechanism of action is 

by increasing the secretion of dopamine 

neurotransmitter in the prefrontal cortex and by 

increasing stimulation and activities of this cortex that 

can affect the improvement of cognitive function and 

memory of the elderly. 

One of the limitations of the present study was the 

use of convenient sampling method which suggests 

cautious in generalizing the results, due to non-

randomness. Also, the lack of follow-up period due to 

the lack of access to all the participants after some 

time can be considered as another limitation of the 

research. Future researchers are recommended to 

examine the effect of rehabilitation programs on other 

cognitive abilities of the elderly to determine their 

impact. Another recommendation of the research is the 

use of rehabilitation programs, especially cognitive-

physiological rehabilitation, in nursing home centers to 

improve the cognitive abilities to work memory and 

cognitive flexibility. Also, implementing these 

programs in the form of intensive workshops for the 

elderly living in nursing homes, retirement homes and 

day care centers can be effective in improving 

cognitive function and working memory of this group. 
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