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Introduction: Cognitive impairment rate such as memory loss increases because of aging 
as a natural process. Based on the evidence, physical activity can lead to improved mental 
and cognitive function and also plays a preventive role against reducing cognitive function. 
the purpose of this study was to investigate the effect of yoga exercises on memory of 
elderly women.  

Methods: This experimental study was a randomized, controlled clinical trial that was 
conducted in 2018. Two elderly day care centers in Yazd city ,in central  Iran were selected 
and randomly assigned to control and intervention groups. Then, according to the inclusion 
criteria, eligible people were selected from the centers and enrolled in the study. 
Participants were 58 elderly women who were assigned to control (n: 29) and intervention 
(n: 29) groups. Yoga exercises were held for 2 months (three 1-h sessions a week) for 
intervention group. The Wechsler Memory Scale was completed for both groups before and 
after the intervention. Data were analyzed by SPSS using descriptive and inferential 
statistics. 

Results: The mean score of memory in the intervention group before intervention was 77.7 
± 17.8 and after the intervention reached 86.4 ± 17.3, with a statistically significant 
difference (p < 0.05), but in control group, no significant difference was observed. In the 
intervention group, mental control, logical and visual memory subscales increased 
significantly (p < 0.05), but there was no significant difference in other subscales. There 
was no significant difference in any of the subscales in control group (p > 0.05). 

Conclusion: To improve the memory of the elderly, physical activity such as yoga exercise 
can be helpful. The elderly can routinely practice these exercises in elderly care centers. 
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Introduction 

    Aging is a period that is accompanied by 
spontaneous deteriorating, progressive, and gradual 
changes in most physiological organs and functions of 
the body, including impacts on long-term and short-
term memory and changes in brain structure. With 

increasing age in the elderly, misconception, decline in 
memory strength, misunderstanding, and confusion are 
more likely to occur. Cognitive impairment, such as 
memory loss, is a natural process in this age population 
(1). As the age increases, the concentration, number 
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and synthesis of neurotransmitter receptors (2) and the 
volume of white matter in the brain decreases (3). In 
fact, in many countries, decline in cognitive function in 
elderly people has become an important health care 
issue. If we cannot design effective preventive 
measures to prevent it from starting or progressing 
among the elderly, the number of people with mild 
cognitive impairment or even dementia will increase 
due to the rising population of the elderly (4). Based on 
evidence on pharmacological interventions, in addition 
to harmful side effects, drugs do not reduce cognitive 
impairment or progression towards dementia (5). 
However, various therapeutic approaches, such as 
psychotherapy interventions (6), cognitive exercises 
(7) and physical activity and exercise (8), are available 
to slow down age-related decline in cognitive function. 
Physical activity and exercise is one of the 
interventions that have recently drawn more attention.    
    As the aging population grows, the incidence of age-
related cognitive disorders and interest in the role of 
physical activity and exercise in improving cognitive 
function of older people are increased (9). Yoga is 
referred to a set of physical exercises (Asanas), 
controlled breathing exercises (Pranayama) and 
relaxation and meditation exercises (Savasana) (10). 
According to the philosophy of yoga, mankind is rich 
in energy and happiness. Due to the constraints we 
create in our minds, we also create obstacles in the 
direction of these energies and cause illness and 
disorder in the body and mind. Yoga is a way to reach 
this source of internal energy, and therefore, this sport 
is one of the most important ways of preventing many 
diseases at this age (11). The close relationship 
between mind and body has long been clear, and yoga 
influences increasing quality of life and having general 
health by adjusting the cognitive, nervous, immune, 
and psychological systems, modulating the body's 
autonomic nervous system, increasing body resistance 
and physical stability, and modulating the immune 
system. Physical and breathing yoga exercises lead to 
muscle flexibility and strength and improve the 
function of the hormonal system, circulation and 
oxygen uptake. In addition, meditation and relaxation 
in the yoga stabilize the autonomic nervous system 
and, by controlling emotions, cause the person to feel 
healthy (12). Eyre et al. reported the improvement of 
memory function by examining the effect of yoga on 
memory in the elderly (13), and a study by Kasai et al. 
showed that Tai Chi improves the cognition of elderly 
women with mild cognitive impairment (14). Sharma 
et al. also reported the effect of yoga on cognitive 
improvement in depressed people (15). Irandoust also 
noted in his study that aerobic exercise and yoga had a 
positive effect on the overall memory and dynamic 
balance of elderly men (16). Given that very few 
studies have been conducted on the short-term effects 
of exercise on the memory of elderly people (17), most 
of the studies conducted abroad are in people with 
cognitive impairment and dementia, and in Iran, much 
of the research has been done on the impact of yoga 
exercise on the memory of age groups other than the 
elderly, and studies conducted on the elderly have 
investigated the effect of Pilates on memory, then the 

purpose of this study was to investigate the effect of 
yoga exercise on memory of elderly women. 

Methods 

Study design and participants 

    The present experimental study is a randomized, 
controlled clinical trial conducted in 2018. Required 
sample size was calculated at 58 (29 in intervention 
group, 29 in control group) according to the study of 
Marandi et al. (18), 95% confidence interval, 80% 
power, minimum difference of 2 units, and 20% 
attrition. Two elderly day care centers of Yazd were 
selected and randomly assigned to control and 
intervention groups. Then, according to inclusion
criteria, 29 eligible elderly were selected from each 
center and enrolled in the study. Participants in control 
group were matched by BMI, education level and 
marital status with the intervention group.  
    Inclusion criteria were age of over 60 years, no 
physical problems such as pelvic replacement, 
Parkinson's disease, vertigo to the extent that the 
person could not perform the exercises, lack of taking 
any hypnotic drug during the past month, and the 
approval of the trusted physician for performing yoga 
exercises. Exclusion criteria were suffering from 
cognitive problems (Alzheimer's disease), development 
of progressive physical and mental problems during the 
exercise program, sensory problem (deafness), mental 
problem (mental retardation), absence in more than 
three sessions of exercises and transfer to another day 
care center. All the participants in both group 
completed the exercise program without any attrition. 

Instrument 

    The measurement instrument in this study was the 
Wechsler Memory Scale designed for assessing 
memory and learning abilities in the people aged 16-89 
years. The scale consists of seven subscales: 1- 
personal awareness of personal and daily issues. 2. 
knowledge of time and location (orientation); 3) mental 
control; 4) logical memory; 5) repeating the figures 
forward and backward; 6) visual memory; and 7) 
associative learning. The raw score of the respondent is 
obtained by adding the sum of the seven subscales to 
the correction factor of age and memory. The 
reliability of this scale has been reported to be 0.81 
(16). 

Intervention program

    The intervention group participated in an 8-week 
exercise program (three 1-h sessions a week) under the 
supervision of an experienced yoga instructor (yoga 
exercises: warm-up, tensile and rotational movements, 
physical and breathing movements, and relaxation). 
This program is based on the protocol of Janizadeh, 
Badami and Torkan (Table 1) (19). All selected yoga 
exercises were adjusted to the elderly so that our 
participants could perform. 
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Table 1. Selected yoga practice in intervention progam 

Selected yoga exercises Exercise steps Time (minute) Selected yoga poses 
Stretching and rotating 
joints 

Asanas: (standing up, 
strengthening the muscles 
of the arms, sides, and legs) 
Pranayama: Easy (normal), 
abdominal (diaphragmatic), 
chest, and clavicular 
breathing, moon-sun  

Savasana: Meditation mode 

Body warm-up 

Physical and breathing 
movements 

Relaxation and 
meditation 

20 

35 

5 

Bending the toes and stretching the ankles, 
rotating the ankles, bending the elbows, 
rotating the ankles, bending the knees, 
rotating the knees, lifting the legs, hand 
punching, rotating the shin, bending the 
wrists, rotating the wrists, rotating the 
shoulders, moving the neck, twisting the 
abdomen, Savasana, reverse Savasana, shin 
lock position, simple screw position, twist 
of spinal propulsion, hand grinder, canoe, 
cat position, hand lifting position, palm 
position, palm movement position, back 
rotation position, back stretch position 

Ethical considerations 

    The present study's protocol, after being approved by the 
Ethics Committee of Shahid Sadoughi University of 
Medical Sciences (IR.SSU.SPH.REC.1396.45), was also 
registered as IRCT20190103042225N1 in the Iranian 
Registry Clinical Trial. Necessary coordination with the 
Organization of Welfare were also made. Potential 
participants were selected in the day elderly care centers. 
The meeting with the participants was held and before the 
intervention, the purpose and procedure of the study were 
explained to them by the researcher. The participants were 
assured that all information obtained from this study would 
be kept confidential and provided informed written consent 
for voluntary participation in the study. 

Data analysis 

    Data were entered into the SPSS. Descriptive data were 
analyzed by central tendency and dispersion, and inferential 
data by paired t-test and Wilcoxon test. Significance level 
(p) was considered  < 0.05. 

Results 

    In this study, 58 elderly women from Yazd's elderly day 
care centers participated and were assigned to control (n: 
29) and intervention (n: 29) groups, with a minimum age of
60 and a maximum age of 89 (mean: 68.76 ± 7.24) years. 
Comparing the two groups after the intervention showed, 
the mean of memory before the intervention was 77.7 ± 
17.8 and after the intervention reached 86.4 ± 17.3, with a 
statistically significant difference (p < 0.05), but in control 
group, no significant difference was observed. In the 
intervention group, mental memory subscales logical 
memory and visual memory significantly increased (p ≤ 
0.05), but there was no significant difference in other 
subscales. There was no significant difference in in any of 
the subscales in the control group (Table 2). 

Discussion 

    The purpose of this study was to investigate the effect of 
yoga exercises on memory of elderly women. As our study 
showed, the intervention group experienced significant 
changes in memory, mental control, logical and visual 

memory after intervention compared to before the 
intervention. However, there were no significant changes in 
general memory, orientation, figures repeating and 
associative learning. 
    There are many discussions about how physical activity 
affects memory, and the underlying mechanisms of 
intervention have not yet been adequately elucidated, but it 
is assumed that these effects will occur along with certain 
changes in the body. Human research is limited for ethical 
reasons, but many animal studies have been done on the 
underlying physical and mental changes that have 
demonstrated increased brain volume, angiogenesis, 
neurogenesis, and synaptogenesis. Colcombe et al. 
investigated the effect of synaptogenesis (increased 
synapses and neurotransmitters) on the human brain, and 
observed aerobic exercise affected the volume of gray 
matter in the brain (20). Kramer et al. argued that even 
relatively short exercises could increase the gray area of the 
brain in the upper extremity of the frontal temporal lobe and 
prevents reduce the size of the brain in aging (21). Other 
studies on angiosis showed that blood capillaries and blood 
flow increased in the brain, especially in the hippocampus, 
as a result of physical activity. Investigations on light and 
heavy exercises in adults show that more active people have 
denser and greater number of blood capillaries in the brain, 
confirmed by Bullitt et al. (22). 
    Besides, in people aged 65 and over with only at least 
two days of physical activity at their leisure, a positive, 
significant correlation with delayed development of 
Alzheimer's disease was reported (23). According to 
researchers, physical activity causes delay in age-related 
memory loss (24). Evidence suggests that physical activity 
can improve mental and cognitive functions in a person and 
also play a more pronounced preventive role against decline 
in cognitive function (25, 26). In fact, it can be argued that 
yoga exercises in the present study enhanced the formation 
of the brain, prevented deterioration of and improved 
memory in our participants due to the physiological and 
neurological effects of physical activity on the nervous 
system of the brain, neurotransmitters and the cerebral 
circulation system. In addition, because exercise and 
physical activity, especially yoga, which is related to mind 
and mental relaxation, can reduce distresses and worries, it 
can also improve memory and enhance learning in them.  

5 Elderly Health Journal 2020; 6(1): 3-8. 
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Table 2. Comparison of mean scores of memory scale and its subscales in control and intervention groups 
before and after intervention  

Variable Group Before intervention After intervention 

p-value mean ± standard 
deviation 

median 
(interquartile 

range) 

mean ± 
standard 
deviation 

median 
(interquartile 

range) 
Personal 
awareness 

Control 3.2 ± 1.3 3 (2) 3.2 ± 1.6 3 (3) 0.6 
Intervention 3.4 ± 1.6 4 (2) 3.4 ± 1.5 4 (3) 0.9 

Orientation Control 4 ± 0.9 4 (2) 4.1 ± 1 4 (1) 0.6 
Intervention 3.8 ± 1.1 4 (2) 3.7 ± 1.1 4 (2) 0.7 

Mental control Control 4 ± 2.5 5 (4) 4.2 ± 2.5 4 (4) 0.5 
Intervention 2.9 ± 2.4 3 (4.5) 4.3 ± 2.2 4 (3.5) 0.00* 

Logical 
memory 

Control 4.3 ± 2.4 4.5 (3.8) 4.4 ± 2.4 4.5 (3) 0.8 
Intervention 4.2 ± 3 4.5 (4) 5.1 ± 2.3 5.5 (3.5) 0.01* 

Repeating 
figures 

Control 4.5 ± 3 6 (5.5) 4.8 ± 2.7 6 (5) 0.2 
Intervention 4.6 ± 3.1 4 (5) 5.3 ± 2.8 7 (4.5) 0.1 

Visual memory Control 4.1 ± 3.8 3 (7) 4 ± 3.2 3 (6) 0.5 
Intervention 4.1 ± 3.8 3 (8) 6.4 ± 3 6 (3.5) 0.00* 

Associative 
learning 

Control 11.3 ± 3.6 12 (4.5) 10.6 ± 3.1 11 (4.8) 0.09 
Intervention 10.5 ± 4.7 11 (8.3) 11.4 ± 4.4 11.5 (5.5) 0.2 

Memory Control 80.3 ± 15.8 79 (28) 79.9 ± 15.9 80 (29) 0.7 
Intervention 77.7 ± 17.8 74 (25) 86.4 ± 17.3 86 (23) 0.00* 

* p ≤ 0.05

Besides, in people aged 65 and over with only at least
two days of physical activity at their leisure, a positive, 
significant correlation with delayed development of 
Alzheimer's disease was reported (23). According to 
researchers, physical activity causes delay in age-related 
memory loss (24). Evidence suggests that physical 
activity can improve mental and cognitive functions in a 
person and also play a more pronounced preventive role 
against decline in cognitive function (25, 26). In fact, it 
can be argued that yoga exercises in the present study 
enhanced the formation of the brain, prevented 
deterioration of and improved memory in our 
participants due to the physiological and neurological 
effects of physical activity on the nervous system of the 
brain, neurotransmitters and the cerebral circulation 
system. In addition, because exercise and physical 
activity, especially yoga, which is related to mind and 
mental relaxation, can reduce distresses and worries, it 
can also improve memory and enhance learning in them.  
    The results of this study are comparable to those of 
the study by Brenes et al. which reported the positive 
effect of yoga exercise on the memory of patients with 
mild cognitive impairment and dementia (27). A study 
by Eyre et al. examined the role of yoga in improving 
the memory of people over the age of 55, concluding 
that yoga interventions are useful for improving 
cognitive function in the elderly (13). The study of 
Joolaei et al. also suggested the positive effect of Pilates 
on the memory of the elderly (28).  Brooks et al. in their 
study of aerobic exercise (cycling), on the students' long-
term and short-term memory in ten minutes, observed 
there was no significant difference between the control 
and test groups. The difference in the type of participant, 
the type of aerobic activity, duration and measurement 
tool can explain the inconsistency in the findings of the 
present study and other studies (29). 

Conclusion 

    Elderly people are more predisposed to 
psychological problems due to the problems of this 
period. Attention should be directed to this age group. 
As it has been observed, most researches in the field of 
exercise, physical activity and memory of elderly 
people have shown positive effects as in the current 
study, yoga had a positive effect in improving the 
memory of the elderly. Therefore, it can be a good idea 
that the elderly, as a group at day care centers and even 
at home individually, do these exercises as one of the 
non-pharmacological psychological approaches, along 
with other methods, to reduce mental health problems. 

Study limitations 

    Some of the limitations of this study include lack of 
access to men because all the participants were from 
women’s elderly day care centers. The study was 
conducted only in two elderly day care centers in 
Yazd, and it was not possible to randomize each 
participant. It is necessary to consider the above 
considerations in applying the results. 
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