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Extended Abstract

Background and Purpose

Depression is one of the most prevalent mental disorders, characterized by feelings of hopelessness,
sadness, and reduced psychological and physiological activity (1). Physical activity has emerged as a
promising therapeutic intervention for improving mental health, including depression
(2). Additionally, enhancing attention capacity has been identified as a complementary approach to
alleviating depressive symptoms (3). Neurofeedback, a non-invasive technique that provides real-
time feedback on neural self-regulation, has gained attention as a potential treatment for
depression. This study aimed to investigate the effects of long-term neurofeedback and aerobic
exercises on depression symptoms and cognitive functions, particularly attention networks, in male
students.

Materials and Methods

This semi-experimental applied research involved 60 male undergraduate students from Shahid
Beheshti University who scored above the average on the Beck Depression Inventory (BDI) and
voluntarily participated in the study. Participants were selected using purposive and convenience
sampling methods. Eligibility criteria included exhibiting depressive symptoms as assessed by the
Beck and Hamilton Depression Rating Scales. Participants were divided into four groups:
neurofeedback-only, aerobic exercise-only, combined neurofeedback and aerobic exercise, and a
control group. The intervention consisted of 24 sessions over eight weeks. Data were analyzed using
descriptive statistics, the Kolmogorov-Smirnov test for normality, Levene’s test for homogeneity of
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variance, and mixed ANOVA for group comparisons. Statistical analyses were conducted using SPSS
software (version 24), with a significance level set at p < 0.05.

Findings

The results indicated that the 24-session intervention significantly reduced depression symptoms and
improved cognitive functions, particularly attention networks, in the experimental
groups. Neurofeedback training was effective in modulating brain function and alleviating
neuropsychiatric symptoms, with clinical effects persisting during long-term follow-up. Aerobic
exercises also demonstrated significant benefits, including improved tonic alertness and structural
and functional adaptations in brain regions associated with attention networks. The combined
neurofeedback-aerobic group showed the most substantial improvements in cognitive performance,
highlighting the synergistic effects of these interventions.

Discussion and Conclusion

The findings suggest that both neurofeedback and aerobic exercises are effective in reducing
depression symptoms and enhancing cognitive functions, particularly attention networks, in male
students. Neurofeedback targets underlying biological processes associated with depression, while
aerobic exercises promote structural and functional brain adaptations. The combined approach
yielded the most significant improvements, emphasizing the importance of integrating these
interventions in treatment protocols. These results have practical implications for developing low-
cost, non-invasive therapeutic strategies for depression and cognitive enhancement in students.
Keywords: Depression, Neurofeedback, Aerobic Exercise, Cognitive Functions, Attention Networks, Male
Students
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Table 1- Descriptive findings of attention networks, Beck's test and Hamilton's test

Syl £ SSlse Syl £ (1 Slse Sl 2l Byl 25l
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Mean+SD Mean+SD Mean+SD Mean+SD oles y
- T B o time variable
S 5 S yg 5 Jrss SN Oy
Mixed Nerufidback Control Phisicalactvity
093l
26.83+77.00 24.36+83.33 30.03+94.66 30.47+80.20 Per-test Jaza
sl alertin
9.34+139.05 12.72+129.79 9.399+85.63 17.10+117.35 OFI ¢
Post-test
T s
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= Executive
5.20+47.53 7.14+55.66 10.71+81.06 8.44+63.06 OO control
Post-test
9.66+42.33 8.92+37.73 8.89+36.73 10.17+39.00 T S
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Table 1- Descriptive findings of attention networks, Beck's test and Hamilton's test
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Table 2- Composite variance analysis test 2 (test stage) x 4 (group) x 3 (variable) in attention

networks
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0.34 0.00 2499.46 6 14996 GrouplsVariable
al>
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Stage
09,5 % laal>
0.33 0.00 9.38 2055.28 3 6165.86 57 ”
Groupl*Stage
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Table 2- Composite variance analysis test 2 (test stage) x 4 (group) x 3 (variable) in attention

networks
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Table 3- The results of the one-way analysis of variance test in the post-test stage between the studied
groups in attention networks

- oo
)‘-\-ﬂ-ﬂ . e: a0
sl F u‘-&u &35 8| . &b
_ The The value S Degree of o Source
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level
| B
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0.00 46.45 3069.80 3 9209.40 Executive
control
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Table 4- The results of LSD follow-up test among the studied groups
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L
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mixed .
59k b Alerting
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with feedback Jys
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3,655L L Lz,
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5ye5 3k b Lk
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0.00 1553+ Ll szl s
mixed Executive control
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with feedback Jys
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Sy955L L Lol
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Table 5- Composite analysis of variance 2 (test stage) x 4 (group) x 2 (variable) in Beck and Hamilton
depression variables
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partial eta Degree The JM’M df Type 3 total of S(i:; e
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Stage
09,5 wal>
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eiie ™ al> o
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Table 6- The results of the one-way analysis of variance test in the post-test stage in Beck and
Hamilton's depression variables
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Degree of The value Medium field squares Title
Freedom of F

0.00 31.48 204.37 3 613.13 =
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0.00 53.79 287.30 3 861.91 Olean
Hamilton

N4 O)Lo.:b Ald 099 NFeY QLH»JL! 6‘5;)# )Lﬁ)



OHed 9 B9 ms3b £¥f

O3l 5l i (owyp gz 4l o Glase g ol J5S (obcws dx g 4l glaatle ab ol aaz gl
Lol Ja.) CJ"" £y QT C"l“" 45 o ool LSD ;‘.».cu.a 5

Oikeod 9 S (53 pundl (gl yuiio 10 axlllan 3590 oy S (o 30 LSD (cuiini' (yg03T galis -V Jga
Table 7- The results of LSD post hoc test among the studied groups in Beck and Hamilton depression
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