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Background: Increasing prevalence rate of anxiety disorders in elderly
populations especially due to physical limitations has become a key concern
for health authorities.

Aim: The objective of the study was to investigate the effects of cognitive and
physical training on physiological and psychological Levels of anxiety in the
elderly.

Methods: Forty-nine aged females (62.3+2.6 years) with BMI of 35-49.99 kg/m?
were assigned to one of three groups: Cognitive (n= 17), Physical training
[yoga] (n= 16) and control group (n= 10). The cognitive training protocol
included breathing and imagery/visualization techniques, which lasted for
an 8-week period, three sessions a week. Yoga practices comprising Asana
and Pranaya training, three times a week, for two months. The State-Trait
Anxiety Inventory was given before and after intervention training.
Biofeedback devices was used to monitor galvanic skin resistance and
resting heart rate (as physiological and psychological markers of anxiety) in
pretest and pre-test phases. The data were analyzed using analysis
covariance and Bonferroni post hoc test.

Results: It was indicated that anxiety score in cognitive training was significantly
lower than control group (P= 0.002) and also, anxiety score in physical
Training was significantly lower than control group (P= 0.01). No significant
difference was found between the two training groups (P= 0.18).
Furthermore, both training groups had lower galvanic skin resistance (P<
0.001). In addition, physical training group had a better status of resting
heart rate after intervention compared to the cognitive and control groups
(respectively, P= 0.04 and P=0.001).

Conclusions: It was concluded that the health benefits of Physical training
[yoga] isn’t not specific to maintaining physical health, but also extends to
lowering the anxiety in elderly with obesity. It was also suggested that
cognitive training can mitigate the anxiety symptoms in the elderly while no
physical changes were shown in cognitive training.
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The effects of cognitive and physical training on anxiety in the female elderly

1. Introduction

The unexpected increase in the aging
population is a phenomenon worldwide that
has begun since the twentieth century,
which is the century of aging of the world's
population in world [1, 2, 3]. Aging is a
natural process during human growth and
development. During this process, changes
occur in individuals' physiological,
psychological and social dimensions [3, 4].
The aging process is gradual and
progressive; and diet, environment,
personal habits, and genetic factors can
affect its severity and extent [4, 5]. In other
words, aging is referred to spontaneous and
progressive irreversible analytical changes
in which both physical and mental forces
are significantly impaired [6]. The aging
process usually involves lowering the
function of the body's systems and reducing
physiological capacities along  with
increased susceptibility to disease [7].

It is a natural developmental stage in
which particular physical, psychological,
and social changes occur [8]. Given the
increasing population of the older adults
and attention to their health, the point that
has received more attention in recent years
is that health in old age can be determined
by the individuals' perception of old age and
quality of life in youth and middle age [9].

Aging anxiety is a factor which affects
the individuals' lives before and during old
age [10]. Anxiety can be defined as a set of
physiological and behavioral responses that
protect individuals from danger [11].
Nonetheless, anxiety is also clinically
defined as an unpleasant, subjective state of
vague and diffuse apprehension that is often
accompanied by physical sensations, such
as sweating, muscle tension, tremors, and
tachycardia, among others [11].

Although anxiety occurs in all age
groups, it is a common disorder in the aging

period and is more debilitating in the elderly
[4, 12, 13]. Aging anxiety is a general fear
that affects both men and women. A person
with this fear may be young and healthy.
This fear includes fear of the future and
needing others to do everyday affairs. Many
people also fear losing their active roles in
society when they get old.

According to the World Health
Organization, aging anxiety decrease life
expectancy. These people develop
disability earlier and live an average of 5 to
7 years less than those with positive attitude
towards aging [13]. Aging is an inevitable
process in all human beings [14]. Important
and negative consequences of anxiety
include decreased quality of life, disability
and greater need for health services, and
increased mortality; Therefore, early
identification and appropriate treatment
would prevent these consequences [15, 16,
17]. Prevalence of anxiety symptoms in the
elderly is 15-52% and anxiety disorders
occur in 3-15% of adults and are common
in the elderly with chronic diseases in
particular [16]. Anxiety mostly manifests as
physical symptoms such as insomnia,
behavioral, sensory, urinary,
cardiovascular, and gastrointestinal
disorders in the elderly [18, 19].
Psychological disorders have become the
main focus in the world over the past decade
affecting mostly half of the population.

According to the World Health
Organization, anxiety, depression, somatic
symptoms, and high rates of comorbidity
significantly contribute to the coexisting
risk factors (e.g., negative experiences,
stressors we face in life and gender-based
role). Anxiety is a type of mental disorder
that contributes significantly to coronary
heart disease (CHD) and cardiac morality
[20]. Today, exercise is indicated in the
treatment of a large number of medical
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disorders [21]. According to a US
Department of Health and Human Services
report on physical activity, regular exercise
significantly reduced causes of mortality by
up to 30% for men and women [22].

Regular physical exercise reduces
symptoms of anxiety and depression [23].
For instance, in one Finnish study,
physically active individuals and lifelong
exercisers over age 65 reported fewer
depressive symptoms than sedentary
individuals, over an 8-year period [24].

Yoga is one of the sports that attracts
the attention of middle-aged and elderly
people. It is a form of mental fitness that
involves a combination of muscular activity
and inward-directed mental focus on self-
awareness, breath, and energy [25, 26].
Yoga is recognized as a type of mind-body
medicine that combines the physical,
mental and spiritual components of a person
to improve aspects of health, especially
stress-related illnesses. Yoga therapy
involves teaching yoga exercises and
teachings to prevent or reduce pain,
suffering, or structural, physiological,
emotional and spiritual limitations [27].
Yoga exercises strengthen muscle strength,
physical flexibility, and respiratory and
cardiovascular function [27]. It treats
addiction and reduces the symptoms of
stress, anxiety, depression and chronic pain
[25].

It was suggested in a study that yoga
exercises may be associated with great
success to decrease fatigue, alleviate
abnormally high muscle tone, spasticity,
promote muscle relaxation and improving
mood [28]. Yoga training has been shown
to decrease sympathetic response (systolic
pressure, diastolic pressure, mean pressure,
heart rate and rate pressure product) after
experimental stressors [29, 30].

The aims of this study are: to review the

impact of exercise interventions on
psychological health in older adults, and
provides a rationale for investigation of
cognitive exercises and yoga as a protocol
for promoting psychological health in older
adults; Second, to provide a comprehensive
review of the body of yoga research, which
highlights the strengths and weaknesses of
a yoga intervention for health and wellness
purposes; Finally, to present the results of
empirical investigation concerning the
impact of yoga on psychological health in
older adults and proposes cognitive-
behavioral theory as a framework within
which to understand the mechanisms of
such mentioned exercises.

2. Materials and Methods

2.1. Participants

Forty-nine aged females with BMI of 35-
49.99 kg/m?, who were sedentary and had
no history of physical limitations, were
studied in two pretest and post-test phases.
They were randomly assigned to one of
three groups: Cognitive (n=17; 63+£3.4 y);
Yoga (n=16; 62+2.9 y), and Control group
(n=16; 63.1+3.1 y). Four subjects were
excluded due to the absence in the training
sessions more than two  sessions.
Biofeedback devices including four channel
biofeedback (manufactured by Parsadar
Asia Itd, Model: PM-B128911) and polar
(H10, Finland) were respectively used to
monitor galvanic skin resistance (GSR) and
resting heart rate (RHR) (as physiological
and psychological markers of anxiety).

2.2. Training protocol

The cognitive training protocol included an
8-week mental imagery training, three
sessions a week, taught by a psychologist.
Controlling the thoughts, providing the
positive thoughts and emotions; changing
self-talk from negative to positive one;
confronting negative thoughts, were of
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major parts in the protocol. Other technique
used were breathing techniques, autogenic
training, imagery/ visualization [31]. Their
biofeedback signs (heart rate and galvanic
skin response) were assessed before and
after study intervention. Yoga practices
comprising Asana training, Pranaya
training, and meditation were done 3 times
a week, for 8 weeks on the basis of keeping
proper postures, stretching the muscles of
the extremities, trunk and neck done in all
postures of standing, sitting, supine and
prone [32]. The state-trait anxiety inventory
(STAI) was given before yoga and mental
practices in order to measure the obtained
differences of trait anxiety in groups. STAI
consists of 20 questions concerning trait
anxiety. The Internal consistency of
inventory was reported 0.86 to 0.95; and its
test-retest reliability coefficients was about
0.65 - 0.75 [33]. The questionnaire contains
both anxiety questions (e.g. “l feel
frightened.”, ““I feel upset.”) and anxiety
absent questions (e.g. “I feel calm.”, “I feel
relaxed.”).

2.3. Ethical considerations

Written informed consent was obtained
from all subjects and the study procedure
was approved by ethical committee of
Qazvin medical sciences university (Ref no:
IR.QUMS.REC.1397.324). The research
was performed in accordance with the
ethical standards of the Helsinki

Declaration (1964). The data were analyzed
analysis covariance and Bonferroni post
hoc test

3. Results

Demographic data were compared between
groups using ANOVA test for scale data
(e.g., age, Height; Table 1). Homogeneity
of variance was confirmed and residuals
were normally distributed. So, One-Way
ANCOVA was conducted to compare the
effectiveness of cognitive and physical
training on anxiety in the obese elderly in
the three study groups. Figure 1 shows the
results of analysis covariance and
Bonferroni post hoc test in anxiety scale.
The results showed a significant difference
in mean for anxiety score (F (2, 45)= 28.86,
P<0.001, n?=0.56). Figure 1 shows the post
hoc test for comparison of the mean anxiety
score in the three study groups.
Accordingly, anxiety score in cognitive
training is significantly lower than control
group (P=0.002) and also, anxiety score in
physical training is significantly lower than
control group (P=0.01). No significant
difference was found between the two
training groups (P=0.18). Furthermore,
both training groups had lower galvanic
skin resistance (P<0.001). In addition,
physical training group had a better status
of resting heart rate after intervention
compared to the cognitive and control
groups (respectively, P=0.04 and P=0.001).

Table 1. Comparison of baseline characteristics

Groups Cognitive Training  Physical Training Control p-value
(n=17) (n=16) (n=10)
Demographics
Age (y) 63.13 (3.41) 62.78 (2.90) 63.10 (3.16) 0.126
Height (cm) 161.17 (4.38) 159.52 (5.38) 159.91 (2.99) 0.445
Weight (kg) 94.35 (5.20) 95.18 (7.47) 95.57 (3.13) 0.314
Body mass index (kg/m?) 36.42 (1.10) 37.54 (1.36) 37.33 (1.63) 0.780

Values are mean (SD).
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" P<0.01 significant difference with control group
Figure 1. Results of Bonferroni post-hoc test

4. Discussion and Results

Due to the growing tendency of Iranian
elderly to participate in mindfulness
exercises such as yoga and psychological
interventions such as mental imagery, we
were to study the effect of two different
types of exercises (physical versus
cognitive) on anxiety, resting heart rate and
galvanic skin. The results suggested that
cognitive and yoga training would alleviate
anxiety in the elderly, however, no
significant difference was found between
the two training groups. On the other hand,
both training groups had lower galvanic
skin resistance compared to the control
group. In addition, physical training group
had a better status of resting heart rate after
intervention compared to the cognitive and
control groups.

In explaining the latter case, it can be
stated that some physiological adaptations
following physical training lead to better
cardiovascular function [25, 34]. These
results are consistent with the results of
Guillotetal. (2021) [35], Meier (2021) [36],
and Alsubiheen et al. (2015) [37]. They all
suggested that common consequences of
mental imagery include increased muscle
strength; enriching perceptual skills and
strengthening motor readiness in the
elderly. According to the results of the

present study, it seems that mental imagery
training would affect the mind and body of
the elderly. Mindfulness is the process by
which a person maintains functional
stability and allows flexibility in new
situations. Studies have shown that yoga
techniques can reduce stress-related
hormones and negative emotions and affect
the functioning of the nervous system [26,
38].

Regarding the beneficial role of mental
imagery technique on anxiety, it can be
stated that mental imagery is capable of
improving the motivation [39], self-efficacy
[40], self-confidence [39], and controlling
competitive anxiety [40]. Conclusively,
cognitive strategies are reliably associated
with anxiety improvement. The typical
consequences of mental imagery comprise
the muscle fatigue reduction; increased
muscular  strength;  enrichment  of
perceptual skills and enhancement of motor
preparation in the elderly.

Since the health benefits of exercise
induced weight loss has been concerned a
key reason for anxiety improvement in
athletes, conducting the same study is
highly recommended in future studies. As
suggested, yoga as an exercise treatment is
not specific to maintaining
psychophysiological health, but also
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extends to lowering the anxiety in elderly
with obesity. Evidences suggest that both
sympathetic nervous system (SNS) and
parasympathetic nervous system (PNS) are
often posited as the mechanism through
which yoga reduces stress [41]. Researchers
have just begun to understand how sports
such as yoga promote personal growth,
health and well-being. Considering the
unity of mind, body and soul, mental fitness
programs (i.e. yoga) would help people
achieve more peace, tranquility and
integration.  Healthcare  professionals,
health educators should be aware of the
potential of yoga and cognitive exercises as
important components of a personal health
program.

One of the limitations of this study was
the low number of participants and the
lacking the physiological assessment of
hormonal factors. On the other hand, a
comprehensive  study regarding the
psychological and physiological aspects
can strengthen such a study.

5. Conclusion

The results of this study showed that yoga
exercise, in addition to cognitive exercises,
affects mental health. It has also been
shown that mental imagery training reduces
anxiety symptoms in the elderly. It is
recommended that in future studies, the
effect of yoga exercise on psycho-
physiological factors in different population
is examined.
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