
 

 

    
2024, Volume 1, Number 3 

      
Functional Research in 

Sport Psychology 
 

1 

Investigating the effect of meditation (relaxation) exercises on cognitive 

abilities and maintaining stability in inactive elderly people 

 

Somaye Talighi 1 , Hamidreza Jalili 2� , and Tayyaba Kamrani Nia 3  
 

1. Physical Education Expert, Physical Education Department, Assistant, University of Medical Sciences, Qom, Iran 

2. Assistant Professor of Education, Qom, Iran 

3. Director of Abuzar Mahabad Cultural and Educational Center, Iran 
:  

  

Article Info ABSTRACT  

Article type:  

Research Article 

 

Article history:  

Received 29 Sept 2024 

Received in revised form 

20 Oct 2024 

Accepted 24 Nov 2024 

Available online 27 

Nov 2024 

 

 

 

Keywords:  
Exercises, meditation, cognitive, 

maintaining stability, elderly, 

inactive 

Objective: The aim of this study was to investigate the effect of meditation exercises on 

cognitive abilities and stability maintenance in inactive elderly people.  

Method: : In a quasi-experimental study, 16 inactive elderly people (mean age 72±6 years) 

from Qom province in 1403 were selected through convenience and purposeful sampling and 

randomly assigned to two meditation exercise groups (n=8) and control (n=8). In this study, 

the mindfulness intervention protocol of Di Petrillo, Kaufman, Glass, and Arenkov (2009) 

was taught in six sessions, each session lasting 1 to 1.5 hours over a period of three weeks. 

The Spreitzer Psychological Empowerment Scale (1995) was used to assess cognitive 

empowerment data, and the Stork Static Balance Test (Johnson and Nelson, 1991) and the 

Podcialdo and Richardson Dynamic Balance Test (Pdc) were used to assess balance 

performance. 

Results: Data were analyzed using analysis of covariance at a significance level of P<0.05. 

The results showed that meditation exercises resulted in a non-significant improvement in 

static and dynamic balance in inactive elderly people (p<0.05). Meditation exercises were 

also associated with a non-significant improvement in cognitive abilities in inactive elderly 

people (p<0.05). 

Conclusions: According to the results, it seems that three weeks of meditation exercises can 

provide cognitive and motor benefits for inactive elderly people, however, longer periods of 

this intervention may be more effective. 
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Extended Abstract 

Introduction 

The risk of falling is a common problem among 

the elderly, occurring as a result of certain diseases or 

as a result of the aging process. According to the 

World Health Organization (WHO), a fall is defined as 

an event that results in an unintentional fall to the floor 

or a lower level. Injuries from falls can be fatal or non-

fatal. Falls are associated with reduced quality of life 

and higher healthcare costs. In older age, the health 

effects and costs of falls increase significantly 

worldwide. In many cases, falls are due to impaired 

balance. In fact, mobility and balance are essential for 

functional independence, reduced risk of falls, and 

quality of life [1]. On the other hand, as people age, 

they may experience a decline in cognitive abilities, 

which is a natural part of the aging process. However, 

if this cognitive decline becomes more severe, it can 

lead to mild cognitive impairment or potentially 

progress to neurocognitive impairment or major 

cognitive decline [2]. Therefore, interventions that 

target cognitive and motor abilities in older adults are 

indeed essential for improving brain function and 

health in older adults. In this regard, studies have 

reported the potential of meditation practice to reduce 

age-related cognitive decline [3]. Meditation is a form 

of relaxation with attentional control that influences 

sensory processes by influencing attention span, 

beliefs, expectations, mood, and emotional regulation 

[4]. In other words, meditation involves a receptive, 

nonjudgmental awareness of current events. Mindful 

individuals perceive internal and external events freely 

and without distortion and have a great ability to cope 

with a wide range of thoughts, emotions, and 

experiences (both pleasant and unpleasant) [5]. There 

are findings on the effects of meditation practice on 

cognitive functions such as attention, memory, 

executive function, processing speed, and brain 

structure and function, which could have important 

implications for the elderly population [6]. A meta-

analysis by Whitfield et al. provided some support for 

the positive effects of meditation training on cognitive 

function in adults, including both clinical and non-

clinical populations [7]. In a study in Singapore, a 3-

month meditation intervention was shown to increase 

functional brain connectivity and recognition memory 

in community-dwelling older adults with mild 

cognitive impairment compared with an active control 

group undergoing a health education program [8]. In 

contrast, another local study examined the effects of a 

meditation intervention compared with a health 

education program in community-dwelling older 

adults with cognitive impairment and found that both 

groups showed improved emotional well-being (less 

depression and anxiety) but no significant changes in 

cognitive function [9]. 

Cognitive behavioral interventions have been shown to 

be effective in improving motor function and cognitive 

abilities in various populations [10]. However, the 

results in this area are inconsistent. Improving 

cognitive and motor abilities can be helpful for 

educators and rehabilitation professionals, motor 

behavior specialists, and older adults. Therefore, 

identifying the optimal interventions to improve these 

factors in the elderly is of great importance. Therefore, 

the present study aims to investigate the effect of 

meditation exercises on cognitive abilities and 

maintaining stability in inactive elderly people. 

 

Method: The research method is semi-experimental, in 

which the experimental group and the control group 

were studied with a pre-test-post-test design. The 

statistical population of this study consisted of all 

elderly people in Qom province. To select the 

statistical sample, a convenient and purposive 

sampling method was used, in which a total of 16 

elderly people with a history of falling were selected 

and placed in two groups: meditation exercises (8 

people) and control (8 people). The sample size was 

obtained by using the G*Power statistical software 

with the input of the components of a significance 

level of 5 percent (α=0.05), a test power of 80 percent 

(β=0.05), and a medium effect size (d=0.05), and the 

number was equal to 16 cases (8 subjects in each 

group). Among the volunteers, 16 elderly people with 

a history of falling were selected and placed in two 

experimental and control groups. In the experimental 

group, the purpose of the training was first stated in the 

introductory session, and the method of holding 

meetings and the general regulations governing the 

meetings were explained to the members.Finally, the 

data were analyzed using the analysis of covariance 

method was used to determine the location of the 

differences between groups and SPSS software 

version 27. 

 

Results: The results showed that meditation exercises 

had no significant effect on cognitive abilities at the 

post-test (P=0.142). The results showed that 

meditation exercises had no significant effect on static 

balance at the post-test (P=0.113). The results showed 

that meditation exercises had no significant effect on 

dynamic balance at the post-test (P=0.113). 
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Conclusion: The results of the present study showed 

that meditation training resulted in non-significant 

improvements in cognitive abilities in inactive elderly 

people. Some studies suggest that mindfulness training 

may lead to improvements in certain aspects of 

attention, memory, and executive functions. 

Researchers also showed that meditation-based 

treatment reduced anxiety in elderly people and 

increased adaptive emotional regulation when faced 

with stress. In explaining this finding, it can be said 

that meditation techniques are effective in increasing 

muscle relaxation and reducing worry, and 

consequently in reducing anxiety and stress. Insights 

and skills are learned through meditation practices and 

then used to cope with stressors and complaints that 

people often raise. 

Research shows that meditation can reduce the activity 

of the amygdala and thalamus and increase the activity 

of the insular cortex, prefrontal cortex, and anterior 

cingulate cortex. These areas are involved in the 

regulation of emotion and alertness, and it is possible 

that after the intervention, these areas are involved and 

anxiety-related emotions are somewhat modulated. 

They believe that cognitive abilities increase physical 

self-monitoring and body awareness, which may lead 

to improved physical mechanisms, including 

improved motor coordination and, subsequently, 

increased balance [20]. Also, individuals may have 

considered meditation as a coping strategy to increase 

motor coordination by learning it and using it to 

exploit and improve balance, which in itself could be 

a sign of facilitating balance. In general, it can be 

concluded that as a result of the meditation 

intervention, they were able to increase their balance 

by accepting their ability and increasing alertness and 

motor coordination. 

In addition, meditation shows a relative moderating 

role in the mediating relationships between 

experiences of improved balance and life and mental 

health. Erickson et al. found that cognitive training and 

exercise both improve inhibitory control; Also, the 

size of the significant positive effect on inhibitory 

control is greater in the exercise group; in other words, 

exercise can improve cognitive skills and inhibitory 

control performance in elderly people with mild 

cognitive impairment, in addition to cognitive training. 

Meditation includes physical, cognitive, social, and 

meditative components and has unique benefits for 

enhancing cognitive performance, especially in 

executive functions. 

 

Research limitations: 

Among the limitations of this research is the lack of 

control over the stressful conditions of the subjects 

outside of training, the limitedness of the examined 

sample and as a result the problem of generalizing it to 

other athletes in different disciplines, the existing 

research gap in relation to the study of the research 

variables, the research sample. One of the limitations 

of the present study is the small number of samples. 

Given the limited sample size, it is recommended that 

more extensive studies with a larger sample size be 

conducted to investigate the effectiveness of 

meditation exercises on cognitive and motor benefits 

for elderly people with a history of falling. It is also 

suggested that a similar study be conducted among 

elderly people with cognitive impairments and the 

results be compared. 
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maintaining stability, elderly, inactive. 

 

Ethical Considerations 

 

Compliance with ethical guidelines 

The ethical principles observed in the article, such as 

the informed consent of the participants, the 

confidentiality of information, the permission of the 

participants to cancel their participation in the 

research. Ethical approval was obtained from the 

Research Ethics Committee of the  Medical University 

of Qom. 

 

Funding 
This study was extracted from the thesis of first author. 

 

Authors' contribution 
All authors contributed equally to the 

conceptualization of the article and writing of the 

original and subsequent drafts. 

 

Conflict of interest 
The authors declared no conflict of interest. 
 

 

Acknowledgements 
The authors would like to thank all participants of the 

present study. 

 

 



 

 

    
1403 ���	 
1 ���� 
3  

 ������ت �����د�  رو��
	��� ورز��      

4 

  

����� ��	
� ��	��� ����
�� ��� ����)�����	 �� (�� ��� ������  ����!�� �" �#� $%& ' 

(
)�*+�  

  

,
��  �-
./ 0�1��
�& .
.2�2 � 0 ,#
/ ������4 �
�3   

1. ��� �������� ����
 ��� ���	��� ����
 ������ �����	� 
 !�"# ��$���	%&'�
 ()*�� � 
 

2. ,���'� ,-��. ("�� �� 	�/0�
 ()*�� � 
  

3. �� � $�1�2 *����� ��� ��/� 	���3� �4���*�� � 
*�/0	�� 
  

  

����� ���	
�  ����    

  :,!�-� 7��  

��1�5' 67�8�  
  

��	�8 �"�9+�: 08/07/1403  

��	�8 ��:���� :29/07/1403  

��	�8 ;<�=� :04/09/1402  

��	�8 ������ :07/09/1403  
  

  

�
.4>?�':��   


=�� ��� �� /�>�
 /?���
 

=�@A BCD
*����7�0
 E�F��2�  

  

��   

� -� G	 > 8H��
I 0���� A���� ��� =�� �� /�>� ����� ���  �1J /?��� 	 =�@A BCD �E *����7�0 ��F��2�  .	��

����� ���  

 �	6�7�K� L   6������� 
�16  >0 >�$����)F��2 ��E ���7�06±72  F�0 �	 () *�/0� -� (F�01403  �	 =��P 6�
 =�� ��� ���Q �	 �	 �2	�R� ��S 6� � T�U/�� ���2�1 � ��/0	�� /�>�  )8 ) F�/�� � (�C�8  > � �	 .��/2�Q ���) (�C�

V%���' I�8H� >14 W"?���J	 �1�Q. 
�" �/' 
>�2�� X"Q � G�%��. )2009�	 
( 6Y"Z [ � �	 �1 6Y"Z =�� 6� 

1  �7�5/1 �#�0 �	 F�S 60 6/C1 ,-��. �	�	 .� �	�	 �0��� �3Z J�1������  �1J /?���  J-�0������� ���8� -�

*���) �&/ �]0� �/?��1995*��-. -� F	��� 	�%"�# �0��� J��� � (1 
*�Y"� � *�Y��Z L7 L7 J�/Y � F	��� J�

1991  
*�0	��^ � � ��7��0	�' � �' F	��� �1991 .� �	�C/0�  

�������  

�	�	���� _K0 �	 X�� ���� V�"H� ,�� 6� �1 J��	05/0P<  =�� ��� 6� 	�	 *��� ` �/� .��� V�"H� � 6 &��

�� /�>� ������E F	��� 	�@3� aZ��	 � �' � �/Y � ��	) � F��2��E *����7�0 �05/0p< =�� ��� >��^�1 .(�� /�>� 

������E 	�@3� �� ��	������  �1J /?��� ) 	�� ����1 F��2��E *����7�0 �	05/0p<.(   

���� ����   

 ` �/� 6� 6Z�� ��6��� �b� =�� ��� 6/C1 60 �0��� /�>� �� J� �&� �����/?��� �/��D � 7�0 J��� F��2��E *����

����	 F�D > � �� ��� 6/�	 ����1 6��c�S J�1 ���Ad� �0� >%�� 6"?��� > � ��.���  
  
  

"����� :�8�"S 
6��0 f�"�"Z 
�g����Df  �������� ��� 
6@�S .0���� A���� ��� =�� �� /�>� )-�0 !��.J (����� ���  �1J /?��� 	 =�@A BCD �E *����7�0 ��F��2� .

=��7�K� J	�%"�# �	 �0������� �-��
1403: 1 )3 
(1-12.  

DOI: https://doi.org/10.32598/JFRSP.1.3.12 

 

�: 	���$�� نا()                                                                .© .*�Q��Y ��  

    

  



 

 

    
1403 ���	 
1 ���� 
3  

 ������ت �����د�  رو��
	��� ورز��      

5 

  ,��-� 

�K? *	�/2� �  *	��? >��- -� 6"�Z =i%�� j � �	 *����7�0 >�� ��0 6� �	 �' �?�� �1 J����� �  �	 �� ��2 �A� J���7�0 k� �� I@S .�1	

���3� ���3Z *��-�0 l ���1 )WHO*	�/2� 
( �� l ��� J	�� �� *���# 6�*	�/2� 6� ���� 6� 	�  �  68@S �  >��- J�� �RU 6/0��?��

>� �' m�K0�� �$ 	 ��.	� *	�/2� -� ��� =���P  �  ����� ����� ��.��� ����� ��E  J�1 6� &1 � �Q��- ��C�� [1�� �� n�80 �  *	�/2�

.�0� ����1 ��i0 J�1 �@)��� ��c��  �� [ �&2� *�3Z �0��0 �	 �3Z�� V��) ��S 6� n�80 J�1 6� &1 � �/�i0 =��A� 
��c�� >��0 �	

.���  �	 J���Y� j)��� *	��? >��- 6� V�7	 *�R8� F	��� �	 .�0� 
�8�8D H�� o� F	��� J��� Fi8/0� 
J	�%"�# [1�� �K? n�80  �

��C�� �Q��- J���g �0� ]1.[  ��U� 6� ���� 6���� �� 	�? �/?�� J�1 � ����� �	 [1�� �0� >%�� 	��2� >0 >/2� c�� �� 
�2�S -�

.�0� J��' ���� -� ���@S �� 
	� ��� � �/?�� [1�� > � �Q� 
F�D > � ��?� 6� ���� �����/?� 6� ��87�� �2���' �  l�C? �/?�� Fi/ Fi

 �  �/?�� �@R#/?�� F��-� 	� r�&� ]2.[ �� ���) G�1 >Y� 	��2� �	 �� �/��D � �/?�� J�1 � ����� 6� ��i?��� 
> ������ �	 
��1	

.��/Y1 J���g >Y� 	��2� ��i0 � &s� J	�%"�# 	�@3� J��� j)�� �/' =�8�8H� 
�/0�� >��1 �	 > ��� V�Y��� /�>�  F��- [1�� J���

��� �	�� ,��&Q �� >0 [ �&2� �� t@��� �/?�� ]3.[  

�� /�>� �#�� J-�Y���. ����1 �� F�/�� 6Z�� �0� 6� -� I �S ��Au� �� v�/YQ 
6Z�� 
� �8# 
=���b/�� �?� I"? � (�b�� �����1 J�1�� .�2 �� 

�YD ��Au�  	��wQ ��]4.[ �� /�>� 6� *���  	�$ V�� L  �1�Q. �� w' � J��# -� =��x) j �)� J��Z .�0� 	��2� >14 j �)� ��Q. ����	 � 

������ �� 6��	�-. � *��� l �H� o�	 ������ � � ����� J	� - �	 � ��� �� �� W���	 J�1	�/YQ -� 
�1�%C� *���1�1 �1 6���� � (#�) -� �� ��? 

� (�� ��?�� ����	 ]5.[ 6/2�  �	 �1 > ��� =���Au� 	����� /�>�  ��/?�0 � 
,-�	�' �#�0 
� ��Z� 	�%"�# 
6b2�D 
6Z�� ����� �/?�� 	�%"�# ��

�� 6� 	��	 	�Z� &s� 	�%"�# ���� 6/�	 �	��U7�0 ����Z J��� ��3� J�1����' ����� ]6.[  *���%�1 � �"�C/ � t0�� �� !���� &�7��.�/�

��. �@y� ��Au� -� �@Y� � ��D ,-�� /�>� 	�� 6z��� ���7�� ��E � ���7�� ����Z 6"�Z -� 
*c�YQ�&� �	 �/?�� J�1	�%"�# �� ]7.[  L  �	

 6"?��� L  
��'�$�0 �	 6�7�K��� /�>� 3  �� 6���Z >��0 >Y� 	��2� �	 �� � �0�� 6b2�D � &s� J	�%"�# n�@��� 6� �0� �	�	 *��� 61��

l�C? �/?�� Fi/?� � 6Y �8� �	�� ���) ��i0 ,-��. 6����� �H� 6� F��2 F�/�� ���Q L  ��� [ �&2� 
����Q�1	 ]8.[  6�7�K� 
V��8� �	

 6"?��� =��A� J�$ 	 �"H��� /�>� 6� i/@� >Y� 	��2� �	 ��i0 ,-��. 6����� �� 6Y �8� �	 ��  �2� �	 � 	�� �0��� 6���Z -� �/?�� Fi/?�

) �CS�# ��i0 ���Q �	 �1 6���	��� *��� �/?�� 	����� �	 �3Z�� V��) =����s� ��� ��	�	 *��� �� (J�/�� T��Kg� � �Q	�Y2� ]9.[   

=i?��� /?��� ��/2�J �8��� �	J  	�%"�#�/��D  �������  �1J /?���  �	l"/U� J�1 ����Z �U��A�� �	�	 *������ ]10.[  ` �/� F�D > � ��

� .��� �� {)��/� 6���- > � �	 	�@3������  �1J /?���  ��� �/��D ����� J��� *����� �  � �/��D ��/2� *�RRU/� 
��U@���� *�RRU/�

L�� ���7�0 	��2� ����� =i?��� � �0�� > ������ .���  V���# > � |�8��� J��� T�"K� �	 �w7 .�0� ��	��?�� � c�� ���1� -� ���7�0 	��2�

6� 	��	 �R) �g�D I�8H� 0���� A���� ��� =�� �� /�>� ����� ���  �1J /?��� E *����7�0 �	 =�@A BCD ��F��2� 	-�	�]�.   

 

='� ' "�����  

:@�'A< B�/ 8H� ,���I � }�� -��6� �����  ���Q *. �	 6� �0������ ' m�S �� F�/�� ���Q ��[*��-. – X'*��-. �0��� ���.  

>���4 94���� :I�8H� > � J���. 6���Z  ��.��	�	 V�%�� () *�/0� ���7�0 	��2� 6�"�  ,�� -� J���. 6���� T�U/�� �3Z6����Q� �	 J�

 6� � �	�C/0� ���2�1 � ��/0	�	 }����  	����16  ���7�0 =�� ��� ���Q �	 �	 � � T�U/�� *	�/2� 68��0 ���� /�>� )8 ) F�/�� � (�C�8 

.��/2�Q ���) (�C� �� -� �	�C/0� �� 6���� (�D���. ��&2� !J Z� ) ���'G*Power6C7�� 	��� �� ( J�1 ��	���� _K0J 5 ) �P�	05/0=α (� *��

 *��-.80 ) �P�	05/0=β) t0�/� �A� �-���� � (05/0=d ����� �� 	���� (16 ) 	���8 ��	��-.  .��. �0	 6� (���Q �1 �	 

� -��>  a"S��	 	��2�16 *	�/2� 68��0 �� ���7�0  T�U/���  �	�	 Q���� ����  F�/�� ���/2�Q ���)���� ���Q �	 .�
 Y"Z �	 ��/��W �.��   G�1

� ,-��.�*� �H� � �v %���V ���# =���8� � =�Y"Z� ��� =�Y"Z �� (��DJ g�� �x#��_ ^�1 .� �	�	��> !�&7 
�#��) *	�� m�K� >�g 

��	-�� BCDJ
 �3� *	�%�� 	 *	�%� [�-�0 � 
*��$ �1 �P�2 ��J ��Y�J ���J �1 L "%� !���� � �x#� -��l �u��� t0�� 6"?��� .� 

                                                           
1. World Health Organization 



 

 

    
1403 ���	 
1 ���� 
3  

 ������ت �����د�  رو��
	��� ورز��      

6 

/0	 � *�RRU/������� ��� 6�J ��Z�J "?���W �� /�>� 	 ���	 �� �� .� !���� ��/Y1 /�>�  �	 L �1	�����/0� 6� ����J P � ����#� �� � 

��� � ,-��. -� X' .�2�Q =��P �� > ��-. ���Q �	 
[ 	 ��� �$ �-����Q��J�1J � �1 �	 n����	  .�2�Q !���� ���Q  

  

:��
C >����� ��D��   

-�� ��b�� 6� ��� 	�	��1J ������  �1J /?��� 8���� -�0�������J /?��� �]0� �&/ )1995/?� �	 (��� ����*�  �	�	 ���)� ��Z� -� V@) ��J 

"?���6 ���J �	��-. �1� !�2�%� �� �1�V "?��� -� ��� .����6 ��& 	 ��� �$ � > �?�!�2 �	 �1�%� ���w� J�1�V .� �	 � > 8H��I  V%���' -�

"?���W >14	 �1�Q.J �/' �" �  
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(wQ��Au� J��
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(������	 ��) *	12-10� 
(��/#) 	15-13 .��� �� (/���=�-� � ��c����$�� ��*�& ������  ���/� -�0������� �	J �?�1� X%#�� �. �C7.J 

��� k�@����J ����� 6����0�'�  �1J /?��� ��� J��� ) �$/Y �59/0 
( �?	�/U�J� )81/0 
( u�wQ��A) J��84/0 
(������	 ��) *	89/0 
(
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 ���� F! �G��2 F! '  �G.�  

-� [1�5' > � �	 *��-. L7*�Y��Z L7 � J��� *�Y"� [��0 F	��� �	�C/0� �/Y � .� �	 *��-. L7 L7 -� �3��	��-. 	���� 6/0��? J�� 

_K0 G�P � �HKY� �	 �/7�D 6� �	 �3/0	 ���� �*� ���) 
	��	 J�� L  �' ��/Y �� � J�' �$ 	 ����� �� �"?�	 J���- J�' �%�� ���) .��1	 

6� ��b�� ��� � ��. ����� V@) -� J��Z� *��-. 6� J� L  �P�2 68�)	 > ��� �	�	 .	� �� �� ���A *	�/Y � 	�2 �	- �/����� 	���� � 

=�� ����- 6� 	�2 ����/� �7�D 	�? �� ��� BCD �� aYD 6���A �@A ���	 .	� ����P 6� J�' ��� J�%�� ����� �?�^� � ���D 
��� 

J�' �$ 	 -� ���- 
	� ��Z �3/0	 -�� 
	� �  �U 	�]� �/����� �$���-. t0�� l)�/� �� .		�Q  

 ���� ������� ' 94�&  "�4 �������  

*��-. >��^�1 >/0�?�� � ���D *	�� ������- 6UY� 6�J miP� ��J *��-. >/0�?�� � >/2� t0�� 
�0� ��7��0	�' � *�0	��^ � )1991 (

 J����' F	��� *��-. � �2��� .� !���� ,�� > � *��-. 6� > � =��P �0� 6� ��	��-. L  J�� �7��P 	�����/0� �� ��) �C��� 46 �/��0 

�/� �C��� � 6/0	 63 �/��0 (�/� 6� �7�D 6/Y�� ���) ��� 	��Q X' -� *��� *���2 ���D -� G�S 
�$���-. �	�/Y � F�S � L  ��Y� 3 

J�/� �� �� ���D J	�# 	�? 6� �"Z G�S ��� ���' � X]0 ���?�� � 6� VH� �7��P � 6/�Q�� J�� �7��P ������� ��7��0	�' � *�0	��^ � 

)1991�	 ( �S > � �� .�2 �$���-. �� �	�C/0� -� �/������ *��- �@A �� ��� �� 6� �1��� *. 6� =��P aY� 	���� �/�� *��- -� 10 6���A 6� 

���� � ����� �/��D c�� � aY� 
���@S 	���� 10 �� 19 6���A *��� J ���1	 ���D � �7���� Fi8/0� �	 ��� 
>/2� aY� 	���� 20 �7� 

29 6���A ���� 6� ���D 
������ Fi/?� �	 F	��� � -��� 6� L�� ��� �	 >/2� � �@A ���	� [�� -� 30 6���A 6� ���� *��� [1�� �/��D � 

��/Y� 6� n�80 Jc�� 	�2 ���7�0 ��.��� �	 6�7�K�
�)	�P J 
J-���� �� �� � VP� �b/�� )1387( *��-. � � �' >/0�?�� � ���D *	�� 

 ������-99/0 6@0�H� �� �0�.  

  

 :�HI�� �J&I�  

�� t ��Z� 6� 	���J 8H��I � ��	�� =��@#>0 - 60 � >/��� 
��c�� �� �&7. F��-) 
(�/?�� ��2�� J���' -� 6#���� V��7���/0	�1 � � ����� 

!���� ,-�� =�� ���J�1 >/��� 
J&s� V%�� �/��D ��� 
� � 6��@"S��	 V��%� � ���7�0 *	��� J�1����� � 6��� ���? -� 6�7�K�  V��

>/��� �&�$��  
�2����*���� D �	�> Z��� =�Y" 
> !���� *	��� _�HP !�# � =���D ��xD a��� =�Y"Z �	 > ��� .	��  �	 ��� -� V@)

8H��
I "��6 ��VD� ��� ��� ,�� �J g�� �3�.�_ 1�Q. -� X' � � �	�	� �%� � V����V %&' 6����0�'�
 �g� 6���/ @/�� � .� 6/2�Q �3�. - 
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KL	'�< @�'A<: 

V%���' [1�5' 6� W�P�� J	 /'*���%�1 � �" �1 )2009( 6z��� .� V%���' �� /�>� �	 6Y"Z [ � �	 �1 6Y"Z =�� 6� 1  �7�5/1 �#�0 

�	 F�S 60 6/C1 ,-��. �	�	 .� > � =�Y"Z �RU/� t0�� 6z��� .� �	 WY"Z F�� l ���� t@��� ��  ,-��.�� /�>� � �0��� V���# 

J��"� �/?������� �	 ,-�� J��� &���� � � �3��	 =���8� >��/ �� �� �� &���� XC�� 6z��� .� �	 WY"Z !�	 6� �H� v����	 >��/ �� 


J&���� >��/ �� >%0� ���� � >��/ �� �� 6/Y�� &���� �� XC�� !���� .� > ��� �Q� 
 >��/ �� 6/Y�� �� &���� �� 
XC�� �	 WY"Z !�0 

	��� .� j)�� 6Z�� WY"Z !��3� �� �H� v����	 > ��� F&�� -�E. � � X]0 �� > ��� 
�Q�  >��/ �� *	- !�) � 6/Y�� >��/ �� �� &���� 

�� XC�� ��% 6� .��0� *� �' >��/ �� 6/Y�� �� &���� �� 
XC�� *�� � 
��P 
*	- !�) >��/ �� >��/ �� W/Y�� 6Pi? �� &���� �� 

XC�� ��% �	 WY"Z (��' 	�/2� ��C�� � � �3��	 �	 
�?. WY"Z >��/ �� �� &���� �� 
,-�� > ��� >%0� 
���� >��/ �� W/Y�� 6Pi? 

�� &���� �� XC�� J��Q 6��/� 
��% ��Q��� � �H� v����	 W��	� > ��� � ���� J5���/0� J��� W��	� �H� 
> ��� � W��	� > ��� F&�� �	 6� 

V�� [ ��� > ��� X�7�2�� �� =�� 6� 30 68�)	 �	 -�� J��� [ -�� �	 6/C1 !���� .�2�Q *� �' �	 �1 6Y"Z 6� ����� ��� 	��2� 

> ��� 6����� (�1	 �� � -� �1 ��	��-. � 6/0��? (� �0	 J-�� �	 ��� > ��� �� .��1	 !���� �	 }�� WY"Z J��� a7�K� �-��. WY"Z 

V@) �� ���� �� � 6� =c�d0 	��2� �0�' �� �	�	J�3-��. �	 .� ���w� -� [ ��� 
�"�# J�C � [8� � �����U0 � �	�C/0�  F��Z)1.( 

  

 )'�21 ..���� KL	'�<O ��C� ��P� ��2� K&��� '�  � 

6Y"Z  *��-  6"?���  

F�� 6Y"Z  90 68�)	  

_�g�� !�3C� f��Q��� l ���� (3� t@��� �� ,-��. fX�7�2�� �� �0��� V���# J��"� �/?������� �	 ,-�� 

J��� &����f �2��� � ���Q �H� �Q� �CQ� )20(68�)	 =���8� >��/ �� 6/Y�� �� &���� �� XC�� )10 f(68�)	 

�H� v����	 > ��� F&���	 J���6/C1 6� >��/ �� V�� 6/Y�� f�0� J��� j�Z f6Y"Z �H��Q� �CQ�  

!�	 6Y"Z 90 68�)	 

�H� v����	 > ��� fF&�� �H� v����	 >��/ �� fJ&���� >��/ �� 0�>% ���� )20 f(68�)	 >��/ �� 6/Y�� �� 

&���� �� XC�� )10 �H� f(68�)	 v����	 > ��� �	 6��? J��� 6/C1 V�� L  ���� >%0� f���� > ��� >��/ �� 

6/Y�� �	 `�' f���� J��� j�Z WY"Z !�	  

!�0 6Y"Z 90 68�)	 

�H� v����	 > ��� fF&�� > ��� J�Q�  F�2�� �� )40 f(68�)	 >��/ �� 6/Y�� �� &���� �� XC�� )15 f(68�)	 

�H� v����	 > ��� �	 V�� F&�� L  ���� >%0� 
���� L  ���� > ��� J�Q�  F�2�� �� � ��3� ���� > ��� 

>��/ �� f6/Y�� J��� j�Z WY"Z !�0  

 6Y"Z

!��3� 
90 68�)	 

�H� v����	 > ��� fF&�� > ��� J�Q�  F�2�� �� )40 f(68�)	 >��/ �� *	- !�) )10 f(68�)	 >��/ �� 6/Y�� �� 

&���� �� XC�� ) ��%3 f(68�)	 �H� v����	 > ��� �	 6��? J��� �1 6/C1 V�� L  ���� >%0� 
���� �	 

���� > ��� J�Q�  F�2�� �� � >��/ �� �	 *	- !�) 60 f���� 6Pi? � J��� j�Z WY"Z !��3�  

 6Y"Z

(��' 
90 68�)	 

�H� v����	 > ��� fF&�� / ��>�� 6/Y�� �� &���� �� 
XC�� *�� � ��P )20 f(68�)	 >��/ �� *	- !�) )10 

f(68�)	 >��/ �� 6Pi? W/Y�� �� &���� �� XC�� ��% )3 f(68�)	 �H� v����	 > ��� �	 F&�� V�� 60 ���� 

>��/ �� 
6/Y�� L  ���� >��/ �� !�) �	 
*	- ���� >��/ �� �� &���� �� =�)�C�� W/� f�-�� J��� j�Z 

WY"Z (��'  

 6Y"Z

(� 
90 68�)	 

�H� v����	 > ��� fF&�� >��/ �� �� &���� �� ,-�� )13f( > ��� >%0� ���� )30 f(68�)	 >��/ �� W/Y�� 

6Pi? �� &���� XC�� �� ��% )3 f(68�)	 J��Q 6��/� ��Q��� � �H� v����	 W��	� f> ��� ���� J5���/0� J��� 

W��	� f> ��� �H� � W��	� > ��� �	 V�� F&�� [ ��� > ��� X�7�2�� �� =�� 6� 30 68�)	 �	 -�� J��� [ 

-�� �	 6/C1  
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>"�" K
.Q	 ' ��"��
��� ='���   

(1 .� �	�C/0� *��0�Q� a� -� ��$�1 ��2 [�' �3Z � L" ����'� *��-. -� �1 �	�	 j -�� *	�� F���� >���� �3Z� J��� >��� �0��

�� =����s������Q >�� 
I�8H� J�1��s/� -� L �1 J��	 ,�� -� 
l"/U� J�1 V�"H�X�� ���� C/0� �1��Q >�� Gi/?� VH� >���� �3Z �	�

 .�!�� -� �	�C/0� �� =�@0�H� J���. ��&2�SPSS  WUY�26 ���� _K0 � � !����*��-. J��	 �105/0 p≤.� 6/2�Q �b� �	   

 

,�+����  

 F��Z2 � ���. ` �/� 6� n���� �C�P�������  �1J /?��� � F	��� � �/Y �' � � ���Q >�� �	 �� I�8H� J�1 ���� *���.�1	  

 )'�22 .����R S�	 ����
%� � ,� T����
:��
� ����	�� ��� ������ � )"�*	 '���G �< '�� 

����.  

���Q  
 >�$����± ����� G��H��  �� /�>�  F�/��  

������  �1J /?���   *��-. [�'  31/10±25/67  96/9±12/63  

 *��-. X'  71/11±50/67  37/10±87/62  

� F	��� �/Y   *��-. [�'  36/2±08/12  59/1±65/12  

 *��-. X'  00/3±36/13  60/1±54/12  

�' F	��� �   *��-. [�'  58/2±15/16  34/1±21/17  

 *��-. X'  92/1±44/15  39/1±04/17  

  

�/� `  *��� 	�	 6���� =�� �� /�>�  ��������  �1J /?��� �A� *��-� X' �	 ������	J ) ����142/0P=.(  

 )'�23 .����R DU	�, .Q	 '
K ���4�V�� �-� 9W2�,G "�-��� ����	  ���� V<�� ��� ������ �� >'�C �"� 	-Q
X 

��s/�     }����

=���w��  

J	�-. 6Z�	  >�$����

�w��=�� 

F   _K0

J��	���� 

��� ��w�� 

������  �1J 

/?���  

���Q  750/91 3 583/30 965/1 142/0  0,472 

  �K?  750/435 12 563/15 - - - 

  

�/� `  	�	 *��� 6���� =�� �� /�>�   ���/Y � F	��� �A� *��-� X' �	 ���� ��	J ) ����113/0P=.(  

 )'�24 .����R DU	�, .Q	 '
K ���4�V�� �-� 9W2�,G "�-��� � )"�*	  ���� V<���G �� >'�C �"� -Q	
X 

��s/�     }����

=���w��  

J	�-. 6Z�	  >�$����

=���w�� 

F   _K0

J��	���� 

��� ��w�� 

�/Y � F	���  ���Q  447/24 3 149/8 760/5 113/0 0,544 

  �K?  613/39 28 415/1 - - - 

  * _K0 �	 J��	 ����05/0 P≤ 
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�/� `  	�	 *��� 6���� =�� �� /�>� �' F	��� �� � �A� *��-� X' �	 ���� ��	J ) ����113/0P=.(  


' 	�, .Q	R DU���� ۔�25'( K ���4�V�� �-� 9W2�,G "�-��� �< )"�*	  ���� V<�� �� >'�C �"� -Q	
X 

��s/�     }����

=���w��  

J	�-. 6Z�	  >�$����

��w��=� 

F   _K0

J��	���� 

��� ��w�� 

�' F	��� �  ���Q  895/11 3 965/3 238/3 765/0  0,345 

  �K?  283/34 28 224/1 - - - 

   * _K0 �	 J��	 ����05/0 P≤ 

  

[Q�  

` �/� 8H��I �g�D  =�� ��� 6��� /�>�  ��	 ������E 	�@3� aZ��������  �1J /?��� .� F��2��E *����7�0 �	 7�K� -� �?��� *��� =�

��6@�Z �	 	�@3� 6� ���� �0� >%�� ���D &���� ,-��. 6� ��1		� � ��Z� J�1	�%"�# � 6b2�D 
6Z�� -� �P�? J�1 ]11.[  �0��� L 

=�� ��� 6� 	�	 *��� l�C? �/?�� Fi/?� �� >Y� 	��2� �	 �� !���� L����/Y�0 �� /�>� ��� �/?�� 	�%"�#������7��2 	�%"�# � �J�1 

�� 	�@3� �� ���-�� J��Q�"Z �� =��A� o�	 J��� J��$�' !�# � F�/�� 6Y �8� !�# 
L��� 6���� (�D J���	 	�Z�� =��7�K� 
F�D > � �� .��U�

� ��-.��� .��	�� V8# F��- �2���' -�����Z J�� �� � c�� ��C�� �� J�1J� �&� ��U��A� �� u� J��� l"/U� J�1 �� /�>� ��� 	�%"�# � �/?

�0� -��� 	��� ]12.[ *���%�1 � J��1 )2022 ��	�� ��3�� ��1�5' �	 (������  �1J /?��� �� *������ ���14 � �/?�� 	�%"�# T��? ��C�� 


 > ��� >��^�1 f�1	 �� 	�@3��� /�>� � �/?�� l ��� � 6Z�� �� t@��� �% �/%7� X����2 J�1���� �	 ���s� � &s� �	 I��# [���. �#��� 

 > � �� ��i# f	��� /�>�  ,-��. f	��	 �' �	 �� �/?�� l ��� � ����	 6Z�� �� t@��� &s� �% �/%7� J�1 X����2 �	 �@y� =����s��� /�>� 

 ,-��. 6� �1��� *��� ` �/� > � .	� �� � ��Z� J�1	����� � ���U/�� 6Z�� 6Z�� �	�? �	 �2���' �#���� /�>� /?�� 	�%"�# �� 	�2 � �	

�� 	�@3� 
�$ 	 � ��Z� J�1	����� � &���� 
6Z�� 6"�Z -� �C"/U� J�1 6���-��U� ]13.[ �� /�>�  L ��� > 3Z��� 1�Q. 6� �0��  -� ��

�S I ���� 6bH7 �� &����� E ��� ���x)� �&2� [ �� �� .�1	 /�>�  6C7d� 60 �� ��� � �U�� ,�$� � 6Z�� 
�R)� � .	��� > �� /�>� 

.�2 ��J ��#J ���J � �	 V��� ������ � ��xD ���  V�� 6� �0� *���� � L $����& ���	� �' �  V�� 6Z�� .�0� 	��2� �	 V��%� F�D �	 �

)	 ��1����I ���	 T����� � ������ 7�D �	 
�0� =��x) *��� 	�2� �14 jg�� 6� ,�$� 6�� CS�# �� - �����  ��� 6� �@Y� >  .	��	 ����

� > 6C7�� 60 ���J 3Y��V �� ,���' /�>� �3� �	 � � s���� 	� ���� �� 	��2� V���� ��H��=� Q��-� � ��� (1 �� 	�?� ���� ]14.[  � �� >  
F�D

��-� 8H� 6��=�8 ���/� ���J �U��A� �� &����� �� ,-��. /�>�  ��������  �1J /?��� �0 ���Q �� 6K��� �	 *����7�0�  �3�.	�Z� � .	��	 >  6�

7	�V �- ��/0� V���# l"/U� m�K0J Q��-� &3� � /Y� �14� �0 �� 6� �0��> .�0� *�0�� �	 *��^�1 c�� ��� �/?������� J� �&� > 

�� /�>�  �/3� ��2� � �Q��- ��C�� 6� 6� �C�� =�0�YD� �� 6"��8� J�1 � ����� 	�@3� � 
��/0� _K0 [1�� 
�Q	�Y2� (zi# [1�� �����

 *��� 
��� �� L��.�0� �� �	�	  � �8� � T�"K��� =������ J-�0 6�Z�2 6� 	�2 V ��� �0� >%�� 	�? ��%2� -� =��x) *��� �1�Q. [ �&2�

�1	 [1�� �� t@��� ����� =��K? 6��/� �	 � �1	 [1�� �� *. -� ��� �C�� ��%2� J�1�$7� ]15.[   

 > ��� ��Au� 6���- �	 ����� ���Y� =��7�K��� /�>�  F	��� ��	��	 	�Z� ���7�0 	��2� J� �' � �/Y �.  =�� ��� ���Q �g�D 6�7�K� �	�� /�>� 

���� =��C� � �' F	��� � �/Y � F	��� �	 F�/�� ���Q 6� �@Y�) *���%�1 � ��� � =��7�K� �� 6��/� > � 6� 	�� �	�� 6���� �� J��	2021 � (

) *���%�1 � �3� *�����1399( �g�D J�1 6/2�  .�0� �Y�1 ) *���%�1 � �� ` �/� ��2012) *���%�1 � *�/ �� 
(20121 � > �"Q � ( *���%�

)2010 �0� �Y�1 &�� (]17.[   ,-��. �� ��/@� *���	 ��	�	 *��� &�� *�88H� > ��� /�>�  ��@K�� [ �&2� � ���7�0 	��2� T��Kg� [1�� ��

��@� �	 	���� ��/0� �� � ��� �� *��- �	 �����1 (�b�� *	�	 *��2 �CQ *��� �� 6/2�  > � >�� /�>� # ��U� !��. [ �&2� �	 � ��ix

 J�3� ��� I �S -� �3���3� � [��� .�0� �Ad� ��/0� � T��Kg� [1�� �	 �3� � j@� 6� � ����$� [1���� /�>� �� �� 6/2�Q 	�  X]0 � �

�� m�K� 	��2� a"E� 6� ��� �% � �1��. ��/0� �� 6"��8� J��� �� ���� 	��Q �� ���) �	�C/0� 	�]18.[ �� *��� =�8�8H� 6� �1	�� /�>� 

                                                           
1. Cai et al 



 

 

    
1403 ���	 
1 ���� 
3  

 ������ت �����د�  رو��
	��� ورز��      

10 

���� &Z ��) ��7��2 [ �&2� a@0 � �1	 [1�� �� ���c�� � F��$��. ��7��2 �����IS��� > � .	� ����) ������ ��) � F�/���2 J�' ��) J� 

V�?	 J����1 � *���1 (�b�� �	 -� ��� 6� 	��	 	�Z� *�%�� > � � ����� t@��� =�����1 � ��Q�	 IS��� > � 6"?��� V ��� J	��D �� T��Kg� 

 ��� ��]19.[ �� �g�D 6��/� V c	 -�) *���%�1 � *��0��Q �b� 6� *���2004 ���8/�� �3�. .	�� ���� (������  �1J /?��
� 	�?  =��b�

J�Q ��YZ J����1 � *�� �� [ �&2� ���1	 �c��/D� 6� ���� @3� 6�	� (Y���%�J�1 ���� 6"�Z-� 	�@3� �$�1��1  � �/��DF�@�	 6�  *.

�� F	��� [ �&2� 	�]20.[  �7�D J��Q	�  �� �0� >%�� 	��2� >��^�1�� /�>� 6� �� *.6"��8� J	�@1�� *���# �$�1��1 [ �&2� J��� J�

6� *. -� � ���� 6/2�Q �b� �	 �/��D0� F	��� 	�@3� � J��	�� ��3� ��b���� 	�? > � 6� ���� �	�C/6���� �����Q���� V�3Y� J .��� F	��� �

6��� �"���S 6"?��� �A� �	 6� �2�Q 6��/� *����� /�>� 6/Y����	�? F	��� 
�/��D �$�1��1 � J����1 [ �&2� � 	�? � ����� ,� w' �� ��� 

) > - =���� .��1	 [ �&2� ��2003 ,�� �	 (�� /�>�  � F�/�� J��� � 	��Q �� ���) �b��� *��- (1 ��14 � ��YZ 	���� =�����1 *	�� ���	�

 6� � ��� w]� =��x) *��� �� �3�. � ��� 6/�	 V��� >14 ��xD � �1�Q. 	�? =�0�YD� � ��%2� 6� �@Y� 6� 	� �� �	�	 	�  	�2 6�. � 	 �� �3�

 ��� ��$� J�� �	�/YQ]21.[  6� 	� �� �#�� � ����� > � aY� *	�	 J�Z 6� � ��� 6/�	 	�? �Q��- ���� 6�1 �	 J�/��� F�/�� ��YD� 	�2

 .��� 6"��8� �/3� =i%�� �� � �1	 �0�' J�/��� �1�Q. � [���. F�/�� �� �- ��/0� � ��. T��Kg� J�1 ���)�� �	 �C�� ���	�? J�1 �0�'

*��� 6� ����1 ��  [1�5' > ��� T�"K� ��Au� ���1	�� /�>� 3� �� ��$��� 6�7�K� � �0� *����7�0 F	��� 	�%"�# � �/��D F�/�� 	�@

��r�&� 	�	 *��� 6� ��r�&� �� 6Y �8� �	 F��2 *c�0=��3� ��YZ ��H7 -� F��2��E *c�0 J�1�� /�>� G�K��� ��/3� ����� J� w'  �

) *���%�1 � ��� � .����	 J�/�� �Q	�Y2� � ����� (zi#2021� 6� ��/2� �	 ( > ���� /�>� �0 F	��� 	�%"�# � �/��D F�/�� 	�@3� ��7 *����

 	��	 T�"K� ��Au�]22.[  > � �� ��i#�� /�>�  ��14 ��i0 � �Q��- � F	��� J	�@3� =������ >�� ������ t���� �	 �@Y� ����� V ��� [8�

�#�� �	 �1 ,-�� � �/?�� ,-��. 6� ��/2� �	 *���%�1 � *�Y% �� .	��	 *���  ��? �	 �@y� �A� �-���� >��^�1 f	� �� ��3� F�/�� 	�@3�

 	�%"�# � �/?�� J�3���3� 	�@3� 
�/?�� ,-��. ���� �	 ����/�� ,-�� �$ 	 =��@# 6� f�0� �/��� ,-�� ���Q �	 ��3� F�/�� �� �3Z��

�1	 �8��� l�C? �/?�� Fi/?� �� >Y� 	��2� �	 �� ��3� F�/�� �� /�>� �&Z� V���RH�� J� �&� � �0� 6@)��� � �#��/Z� �/?�� 
�% &�2 J 

 .	��	 � ��Z� J�1	����� �	 �5 � 6� �/?�� 	�%"�# � �8� J��� �� J	�2 6�  

�� 
	�� ���� �1 6���� (� 	���� 6� *��� �� �g�D 6�7�K� J�1 � 	��H� -� 6Z�� 6� � 	��H� (�D 6���� 
[1�5' 6�P�� �� 	� 6� �b��� 

� �0��� =�� ��� ��U��A�� /�>�  J� �&� ��/?��� �/��D � 
*	�/2� 68��0 �� *����7�0 J��� =��7�K� �	�/YQ �� � �� D(� 6���� r�&� �� 

��Z� 	� .	� �� 	�3���' >��^�1 8�8H��  �	 6���� .	� 6Y �8� ` �/� � 	� !���� �/?�� =ci/?� 6� i/@� ���7�0 	��2� >��  

��
C ,U
��  

   � I�8H� ` �/� �� 6K��� �	 �"� ��S 6����	 ��3�� *���  6� =�� ��� 6/C1 60�� /�>�  J� �&� ����� ��/?��� �/��D � ��7�0 J��� *��

 ���Ad� �0� >%�� =i?��� > � �� ��c�S J�1 ���	 F�D > � �� ��� 6/�	 ����1 6� F��2��E .���  

  

�HI�� �J&I�  

  \I�� )�S� �� �'�
< @�'A<  

 ��$���	 �i?� 6/��� V��7���/0	 �� I��K� �)i?� =�bDi� [1�5' J��Z� �	 �%&' !�"#
�0� �� 6/2�Q �b� �	 () �� Q��Y*�  F�P�

�)i?� � ���/�� � !���� �	 �� > [1�5' �"#� �#� � �	���� � ��� > u� 	��� }�g��� � 6�1 .�0�3�. 

 �C��G��� 94����  

�	 *�Q��Y �� !���  .��� 6/�	 *�Y%  ������ 67�8� > � J-�0 �	��.  

�!�� ���&  

 =�8�8H� &��� �  ��$���	 �#�C/����E 
J���� 
�/7�	 � ����# J�1 [U� �	 �7�� ����� >���� *��-�0 -� �7�� L�� 6��Q ��1 67�8� > �

 .�0� ���� �2� �	 

  



 

 

    
1403 ���	 
1 ���� 
3  

 ������ت �����د�  رو��
	��� ورز��      

11 

]+��� ^��*	  

 j2��� ����� 67�8� > � 
*�Q��Y �� ��3�� ����� .	���  

���D:��E�  

 -�*����Z� ,-�� V� ���	� � ,���'� ,-��. ���� ����� �	 ��8���Q *���%�1 () *�/0� ���	��) � �%�� 
�� .	� 

  

References 
1. Bednarczuk G, &. Rutkowska I. Factors of balance determining the risk of falls in physically active 

women aged over 50 years. Peer J. 2022; 10: e12952. https://doi.org/10.7717/peerj.12952 

2. Xing L, Bao Y, Wang B, Shi M, Wei Y, Huang X, Dai Y, Shi H, Gai X, Luo Q, Yin Y. Falls caused 

by balance disorders in the elderly with multiple systems involved: Pathogenic mechanisms and 

treatment strategies. Frontiers in neurology. 2023 Feb 23; 14: 1128092. 

https://doi.org/10.3389/fneur.2023.1128092 

3. Sadaqa M, Németh Z, Makai A, Prémusz V, Hock M. Effectiveness of exercise interventions on fall 

prevention in ambulatory community-dwelling older adults: a systematic review with narrative 

synthesis. Frontiers in public health. 2023 Aug 3; 11: 1209319. 

https://doi.org/10.3389/fpubh.2023.1209319 

4. Berk L, van Boxtel M, van Os J. Can mindfulness-based interventions influence cognitive functioning 

in older adults? A review and considerations for future research. Aging & Mental Health. 2017 Nov 

2;21(11):1113-20. https://doi.org/10.1080/13607863.2016.1247423 

5. Chételat G, Lutz A, Arenaza-Urquijo E, Collette F, Klimecki O, Marchant N. Why could meditation 

practice help promote mental health and well-being in aging? Alzheimer's research & therapy. 2018 

Dec; 10: 1-4https://doi.org/10.1186/s13195-018-0388-5. 

6. Isbel B, Lagopoulos J, Hermens D, Stefanidis K, Summers MJ. Mindfulness improves attention 

resource allocation during response inhibition in older adults. Mindfulness. 2020 Jun; 11: 1500-10. 

https://doi.org/10.1007/s12671-020-01364-z 

7. Giulietti MV, Spatuzzi R, Fabbietti P, Vespa A. Effects of mindfulness-based interventions (MBIs) in 

patients with early-stage Alzheimer’s disease: a pilot study. Brain Sciences. 2023 Mar 13; 13(3): 484. 

https://doi.org/10.3390/brainsci13030484 

8. D'elia Y, Whitfield T, Schlosser M, Lutz A, Barnhofer T, Chételat G, Marchant NL, Gonneaud J, 

Klimecki O, Medit‐Ageing group, Allais F. Impact of mindfulness‐based and health self‐management 

interventions on mindfulness, self‐compassion, and physical activity in older adults with subjective 

cognitive decline: A secondary analysis of the SCD‐Well randomized controlled trial. Alzheimer's & 

Dementia: Diagnosis, Assessment & Disease Monitoring. 2024 Jan; 16(1): e12558. 

https://doi.org/10.1002/dad2.12558 

9. Prakash RS. Mindfulness meditation: impact on attentional control and emotion dysregulation. 

Archives of Clinical Neuropsychology. 2021 Oct; 36(7): 1283-90. 

https://doi.org/10.1093/arclin/acab053 

10. Rahmani J, Ajilchi B, Zareian E. Relationship between mindfulness and cognitive abilities in blind 

veteran athletes. Iranian Journal of War and Public Health. 2017 Jun 10; 9(2): 105-10. (Persion) 

11. Gard T, Hölzel BK, Lazar SW. The potential effects of meditation on age‐related cognitive decline: a 

systematic review. Annals of the New York Academy of Sciences. 2014 Jan; 1307(1): 89-103. 

https://doi.org/10.1111/nyas.12348 

12. Whitfield T, Barnhofer T, Acabchuk R, Cohen A, Lee M, Schlosser M, Arenaza-Urquijo EM, Böttcher 

A, Britton W, Coll-Padros N, Collette F. The effect of mindfulness-based programs on cognitive 



 

 

    
1403 ���	 
1 ���� 
3  

 ������ت �����د�  رو��
	��� ورز��      

12 

function in adults: A systematic review and meta-analysis. Neuropsychology Review. 2022 Sep; 32(3): 

677-702. https://doi.org/10.1007/s11065-021-09519-y 

13. Fam J, Sun Y, Qi P, Lau RC, Feng L, Kua EH, Mahendran R. Mindfulness practice alters brain 

connectivity in community‐living elders with mild cognitive impairment. Psychiatry and Clinical 

Neurosciences. 2020 Apr; 74(4): 257-62. https://doi.org/10.1111/pcn.12972 

14. Klainin-Yobas P, Kowitlawakul Y, Lopez V, Tang CT, Hoek KE, Gan GL, Lei F, Rawtaer I, 

Mahendran R. The effects of mindfulness and health education programs on the emotional state and 

cognitive function of elderly individuals with mild cognitive impairment: A randomized controlled 

trial. Journal of Clinical Neuroscience. 2019 Oct 1; 68: 211-7. 

https://doi.org/10.1016/j.jocn.2019.05.031 

15. Chang M, Büchel D, Reinecke K, Lehmann T, Baumeister J. Ecological validity in exercise 

neuroscience research: A systematic investigation. European Journal of Neuroscience. 2022 Jan; 55(2): 

487-509. https://doi.org/10.1111/ejn.15595 

16. Ballard HK, Goen JR, Maldonado T, Bernard JA. Effects of cerebellar transcranial direct current 

stimulation on the cognitive stage of sequence learning. Journal of neurophysiology. 2019 Aug 1; 

122(2): 490-9. https://doi.org/10.1152/jn.00036.2019 

17. Wang Y, Lei SM, Fan J. Effects of mindfulness-based interventions on promoting athletic performance 

and related factors among athletes: a systematic review and meta-analysis of randomized controlled 

trial. International journal of environmental research and public health. 2023 Jan 22; 20(3): 2038. 

https://doi.org/10.3390/ijerph20032038 

18. Chiesa A, Calati R, Serretti A. Does mindfulness training improve cognitive abilities? A systematic 

review of neuropsychological findings. Clinical psychology review. 2011 Apr 1; 31(3): 449-64. 

https://doi.org/10.1016/j.cpr.2010.11.003 

19. Zhang D, Lee EK, Mak EC, Ho CY, Wong SY. Mindfulness-based interventions: an overall review. 

British medical bulletin. 2021 Jun; 138(1): 41-57. https://doi.org/10.1093/bmb/ldab005 

20. omez-Caceres B, Cano-Lopez I, Alino M, Puig-Perez S. Effectiveness of virtual reality-based 

neuropsychological interventions in improving cognitive functioning in patients with mild cognitive 

impairment: A systematic review and meta-analysis. The Clinical Neuropsychologist. 2023 Oct 3; 

37(7): 1337-70. https://doi.org/10.1080/13854046.2022.2148283 

21. Xiong J, Ye M, Wang L, Zheng G. Effects of physical exercise on executive function in cognitively 

healthy older adults: A systematic review and meta-analysis of randomized controlled trials: Physical 

exercise for executive function. International journal of nursing studies. 2021 Feb 1; 114: 103810. 

https://doi.org/10.1016/j.ijnurstu.2020.103810 

22. Keng SL, Smoski MJ, Robins CJ. Effects of mindfulness on psychological health: A review of 

empirical studies. Clinical psychology review. 2011 Aug 1; 31(6): 1041-56. 

https://doi.org/10.1016/j.cpr.2011.04.006 

 


