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ABSTRACT

Aging is associated with significant changes in cognitive status, quality of life (QoL), and mental
health. This study aimed to evaluate the effectiveness of a neurobic exercise program in improving cogni-
tive functions and QoL, and reducing anxiety and depression in older adults.

This is a randomized controlled clinical trial with a pre-test/post-test/three-month
follow-up design. The study population included all older adults aged 60-74 years referred to the mental
health clinic in Sirjan city during 2023-2024. After screening them using the Mini-Mental State Examina-
tion (MMSE), Geriatric Depression Scale (GDS), Geriatric Anxiety Scale (GAS), and the QoL scale (QOL),
40 eligible people were selected and randomly assigned to two groups of 20, including intervention and
control. The intervention group then received six 60-minute sessions of neurobic exercise based on the
protocol proposed by Sanghuachang et al. (2023). Data were analyzed using descriptive statistics and
univariate and multivariate analyses of covariance (ANCOVA) in SPSS software, version 24.

[{EETE The mean age of the participants was 63.55+2.67 years. They were 51.4% female and 45.9% male;
40.5% had a bachelor’s degree, 43.2% had a high school diploma, and 13.5% had a postgraduate degree.
The ANCOVA results showed that neurobic exercises had a significant effect on the cognitive status, QolL,
anxiety, and depression of the elderly (F=78.23, P<0.001, n?>=0.96).
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Introduction

ging (over the age of 60 years), as one of the

most important and complex periods of hu-

man life, is associated with physiological,

psychological, and functional changes. It

is expected that Iran’s aged population will
increase to approximately 28.7 million people (31.2% of
the total population) by 2050. The prevalence of cogni-
tive problems in the elderly is about 5% in 60-year-olds
and more than 40% in people over 80 years old. Common
disorders in older adults, such as anxiety and depression,
can directly or indirectly affect their physical health and
quality of life (QoL).

Neurobic exercises can build new neural pathways,
strengthening interregional connections in the brain by si-
multaneously engaging the five senses (sight, smell, hear-
ing, taste, and touch) and emotional structures. They can
improve short- and long-term memory, enhance attention
and concentration, reduce depression and anxiety, and im-
prove the quality of life. This study aimed to evaluate the
effectiveness of a neurobic exercise program on improv-
ing cognitive functions, QoL, anxiety, and depression in
older adults.

Materials & Methods

This is a randomized controlled clinical trial study with
a pretest/posttest/three-month follow-up design. The
study population included all older men and women aged
60-74 years who were referred to health centers in Sir-
jan, Iran, to receive psychological services during 2023-
2024. Among these individuals, 40 were selected through
convenience sampling and randomly assigned to the in-
tervention (n=20) and control (n=20) groups using the
lottery method. The inclusion criteria were informed con-
sent to participate in the study, age 60—74 years, at least a
high school education, having symptoms of anxiety and
depression, not receiving medication or psychotherapy,
diagnosis of mild cognitive impairment (score 21-26 on
the Mini-Mental State Examination [MMSE]), low QoL
(based on the LETPAD questionnaire score), and absence
of other neurological disorders (Alzheimer’s disease,
Parkinson’s disease, and multiple sclerosis) according
to a physician. The exclusion criteria were absence from
more than two intervention sessions, lack of cooperation,
and unwillingness to continue participation. The MMSE
test was used to assess the cognitive status of the elderly.
The QoL was assessed with the LEIPAD questionnaire.
The 10-item Geriatric Anxiety Scale (GAS-10) and the

15-item Geriatric Depression Scale (GDS) were used to
assess anxiety and depression in the elderly, respectively.
The exercise program was based on the neurobic exercise
protocol used by Sangwachang et al [22]. This program
was implemented in six 60-minute sessions (twice per
week) by the therapist and an assistant. The program in-
cluded the stimulation of five senses of sight, smell, hear-
ing, taste, and touch through a series of activities, as well
as multisensory integration for application in daily life.
Data were analyzed in SPSS software, version 22 using
univariate and multivariate analyses of covariance (AN-
COVA). To ensure that the research data met the underly-
ing assumptions of ANCOVA, the normality of the data
distribution, homogeneity of variances, and homogeneity
of regression slopes were assessed.

Results

Participants were aged 60-71 years, with a mean
age of 62.9442.04 years in the experimental group and
64.16+3.12 years in the control group. In terms of gen-
der, 19 (51.4%) were female and 17 (45.9%) were male.
Regarding the educational level, 15 (40.5%) had a bach-
elor’s degree, 16 (43.2%) had a high school diploma, and
5 (13.5%) had a postgraduate degree.

Multivariate ANCOVA was used to compare the two
groups based on the post-test scores of cognitive function,
quality of life, anxiety, and depression, after controlling
for the pre-test scores. Neurobic exercise had a signifi-
cant effect on the dependent variables (cognitive status,
QoL, anxiety, and depression). The effect size was 0.96
and F=23.78 (P<0.001). To clarify how the intervention
(neurobic exercises) affected each dependent variable,
univariate ANCOVA was used. In the post-test and fol-
low-up stages, there was a significant difference between
the two groups in terms of dependent variables (cognitive
status, quality of life, anxiety, and depression) (Table 1).

Conclusion

The results of this study showed that the neurobic ex-
ercise program improved cognitive function and QoL
and reduced anxiety and depression in the elderly. This
approach is thus recommended for the treatment of psy-
chological problems in the elderly. It is recommended
that neurobic training courses and workshops be held for
psychologists so that they can use this approach to reduce
psychological problems, especially cognitive problems in
the elderly.
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Table 1. Results of univariate ANCOVA for post-test and follow-up scores of the study variables

Variables Stage Sum of Squares df Mean Square F Sig. Effect Size  Observed Power

Post-test 68.49 1 68.49 0.55 0.000 0.55 1
Cognitive function
Follow-up 235.09 1 235.09 0.81 0.001 0.81 1
Post-test 1012.7 1 1012.7 0.59 0.000 0.59 1
QoL
Follow-up 2170.6 1 2170.6 0.69  0.001 0.69 1
Post-test 122.43 1 122.43 0.49 0.002 0.49 0.99
Anxiety

Follow-up 424,54 1 424.54 0.82 0.001 0.82 1
Post-test 54.89 1 54.89 040  0.001 0.40 0.98

Depression
Follow-up 126.28 1 126.28 0.61  0.001 0.61 1
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6. Geriatric Depression Scale (GDS)
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9. Brain-Derived Neurotrophic Factor (BDNF)
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