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ABSTRACT

Depression is a common illness, with approximately 280 million cases worldwide.

TS This study aims to evaluate the effectiveness of neurofeedback on working memory and cogni-
tive flexibility in patients with mild depression.

[ETELE This clinical trial was performed on 30 patients with mild depression in Rasht, Iran in 2022 who
were purposefully selected and randomly divided into intervention and control groups. Neurofeedback
was applied on the intervention group and data collection tools were the Goldberg Depression Inven-
tory, Dennis and Vander Wal’s Cognitive Flexibility Questionnaire and Danman & Carpenter’s Working
Memory Questionnaire. Data were analyzed by analysis of covariance.

ST Neurofeedback therapy was effective in increasing working memory (P=0.038) and cognitive
flexibility (P<0.001) in patients with mild depression.

[@TEITERT Neurofeedback system can change brain activity using a simple reward system. Therefore,
neurofeedback therapy is recommended as a potential complementary therapy for patients with de-
pression.
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Extended Abstract on the prevalence of major depressive disorder in Iran re-
ported a prevalence of 1.4% which was 1.95 times higher
1. Introduction in women than in men [3].

Nowadays, one of the modern and most non-invasive
methods affecting executive functions that has attracted
the attention of psychologists and psychiatrists is neuro-
feedback method. Given the current debate about the effec-

tiveness of neurofeedback on working memory and cogni-

epressive disorders are progressive clinical
mental disorders that affects 151.2 million
people worldwide. It is the fourth leading
disease causing health problems [1]. It is
diagnosed when a person has feelings of

guilt or worthlessness, lack of energy, poor concentration,
changes in appetite, slowness or psychomotor restlessness,
sleep disorders or suicidal thoughts, or decreased interest in
pleasurable activities [2]. The results of a systematic study
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tive flexibility and depressive disorders, not only attention
should be paid to the affected area of executive functions
in treatment, but also the techniques and methods that can
affect defective executive dysfunctions should be used. In
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this regard, the present study aims to evaluate the effects of
neurofeedback on working memory and cognitive flexibil-
ity in patients with mild depression.

2. Methods

This is a quasi-experimental study (clinical trial; ID=
IRCT20210611051540N1) with a pretest/posttest design
using a control group, which has an ethical approval (code:
IR.JAU.LIAU.REC.1400.017). The study population con-
sisted of all patients with mild depression referred to six
counseling and psychological clinics in Rasht, Iran in 2022
(n=100). OF these, 40 patients were selected using a purpo-
sive sampling method and randomly divided into interven-
tion (n=20) and control (n=20) groups. Participants in the
intervention group individually underwent neurofeedback
therapy for 3 months at 20 sessions each for 30 min using a
2-channel neurofeedback device (Parto Danesh Company,
Iran), which can be implemented using a PC and related
software.

Prior to intervention, the Goldberg Depression Inventory,
Cognitive Flexibility Questionnaire, Working Memory
Questionnaire, counseling, history recording and clinical
interview were completed and performed by a psychiatrist
and clinical psychologist. Then, the patient was referred to a
neurotherapist for neurofeedback therapy and to determine
the treatment protocol. Patients had no concurrent psychiat-
ric disorders and were not affected by medication. Most of
the patients with depression were at a young age. Inclusion
criteria were: being depressed, age 20-40 years, resident of
Rasht city, and willingness to participate in the study.

The Goldberg Depression Inventory was developed by
Goldberg and has 18 items rated on a 5-point Likert scale as
5=Very high, 4=high, 3= medium, 2=low, and 1=very low.
The total score ranges from 0 to 90, with a cut-off point of
45. The Cognitive Flexibility Questionnaire was developed
by Dennis and Vander Wal and has 20 questions rated on a
7-point scale from $trongly agree to strongly disagree. The
total score ranges from 20 to 140 with a cut-off point of
80. The Working Memory Questionnaire was developed by
Danman & Carpenter and has 27 items (Statements) divided
into six sets of 2-, 3-, 4-, 5-, 6-, and 7-sentence Statements.

3. Results

Of 20 patients, the data of 15 people were finally ana-
lyzed. In the intervention group, 8 patients (53.3%) were
male and 7 (46.7%) were female. in the control group, 7
(46.7%) were male and 8 (53.3%) female. Most of patients
at both groups were at the age range of 31-40 years (66.7%
in intervention group and 60% in the control group). More-
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over, most of patients in the intervention group had high
school diploma (33.3%) while in the control group, most of
them had a bachelor’s degree (40%). The results of analy-
ses showed that neurofeedback therapy increased working
memory and improved cognitive flexibility and symptoms
in patients with depression in the intervention group com-
pared to the control group.

4. Conclusion

The purpose of this study was to determine the ef-
fect of neurofeedback on working memory and
cognitive flexibility in patients with mild depression.
The results showed that neurofeedback training in-
creased working memory and improved cognitive
flexibility and symptoms in patients. According to
the findings, it can be said that neurofeedback helps
people with mild depression achieve better adaptive
psychological response and mood control skills by
conditioning their brain waves, and reduces mood
disorders such as depression.
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