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The aim of present study was to investigate the effect of combined exercise at home
and walking on psychological distress, everyday memory and sustained attention of
women who suffer from Major Depressive Disorder (MDD). The study was applied
objective with a quasi-experimental design and experimental and control groups. In
2021, the statistical population comprised of all females with MDD who attended in
Kabudar Ahang health center. 60 individuals were selected as sample that were
randomly assigned to two groups. Data was gathered via Beck Depression Inventory
(BDI), Stress, Anxiety, Depression Questionnaire (DASS), the Everyday Memory
Questionnaire (EMQ) and the Color and Word Stroop test (SCWT). The
experimental group received 24 sessions of training (three times per week), while the
control group received no training. Data were analyzed employing ANCOVA and
SPSS-22 software. The results indicated that stress, anxiety, depression, everyday
memory and sustained attention of walking and combined exercise groups improved
significantly (p<0.05). Yet there was no significant difference between them in all
variables except for sustained attention (p>0.05); the combined group did
significantly better than the walking group in the sustained attention (p=0.014). The
results of this study can have implications for the design of exercise training for
women with MDD.
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The Effects of Combined Home Training and Walking on the Psychological Distress, Everyday
Memory, and Sustained Attention of Women with Major Depressive Disorder

Extended Abstract
Aim

Depressive disorder is one of the most prevalent mental disorders, with a lifetime prevalence of
approximately 15-20%, and it contributes substantially to disability and mortality (Ruotolo et al., 2021).
Reports indicate that the prevalence of depression is higher among females than males (Otten et al., 2021).
Individuals with depression often experience difficulties with concentration, thinking, memory, and
decision-making. In addition, research findings suggest abnormalities in emotional regulation among
people with depression. Estimates indicate that approximately two-thirds of patients with depression
experience cognitive impairments from the early stages of the disorder (Otten et al., 2021).

Nonpharmacological interventions targeting cognitive impairment and psychological distress may
serve as effective therapeutic approaches for patients with depression. Physical exercise, such as aerobic or
strength training, has been shown to have beneficial effects on cognitive and emotional disorders (Cui &
Fiske, 2022; La Rocque et al., 2021; Zhang & Chen, 2019; Oertel-Knochel et al., 2014). However, few
studies have examined the effects of combined training (aerobic—strength training) on the cognitive and
emotional functioning of patients with depression. Therefore, the present study aimed to investigate the
effects of home-based combined exercise and walking on psychological distress, everyday memory, and
sustained attention in women with Major Depressive Disorder (MDD). Additionally, the study sought to
compare the effects of these two training methods.

Methodology

This study had an applied objective and used a quasi-experimental design with experimental and
control groups. In 2021, the statistical population consisted of all females diagnosed with MDD who
attended the Kabudar Ahang Health Center. From this population, 60 participants were selected and
randomly assigned to experimental and control groups. Each experimental group participated in 24 training
sessions (three sessions per week), while the control group did not receive any training.

The walking program used in this study was adapted from the protocol described by Andrea e Silva et
al. (2015) and was designed to target the aerobic system. Participants performed the walking exercise
outdoors. In addition, the home-based combined training program consisted of strength and aerobic
exercises adapted from Lipecki and Rutowicz (2015). Each session began with stretching exercises as a
warm-up. The training program lasted for 8 weeks (three sessions per week) and included whole-body,
abdominal, and upper-limb exercises. During each session, the intensity, duration, and number of
repetitions for whole-body, arm, and abdominal exercises were progressively increased (from a minimum
of 5 repetitions to a maximum of 20 repetitions).

All exercise movements were explained to participants through detailed and comprehensive
instructions, and weekly training reports were collected via telephone. In both experimental groups, weekly
telephone follow-up sessions were conducted during weeks 2 through 8. During these calls, participants
were asked to report the perceived difficulty of the exercises using the Borg Rating of Perceived Exertion
scale. If the reported exercise intensity was too high, the intensity of the exercises was reduced and the
program was adjusted accordingly.

Participants eligible for inclusion were women aged 20—50 years who had been diagnosed with MDD
according to the DSM-5 criteria, had a score above 29 on the Beck Depression Inventory (Beck & Steer,
1993), had no comorbid disorders, had not attempted suicide in the past three months, had not changed
their medication in the past nine months, and had received medical approval confirming the safety of
participating in physical activity. Exclusion criteria included unwillingness to continue the exercise
program and attendance at fewer than 60% of the training sessions.

The study protocol was approved by the Ethics Committee of the Institute of Physical Education
(IR.SSRC.REC.1401.115), and all participants provided written informed consent. Research instruments
included the Depression Anxiety Stress Scales (DASS) (Lovibond & Lovibond, 1995), the Everyday
Memory Questionnaire (EMQ) (Sunderland et al., 1984), and the Stroop Color and Word Test (SCWT)
(Stroop, 1935).
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All data were analyzed using SPSS version 21. Baseline differences in group characteristics were examined
using analysis of variance (ANOVA). Analysis of covariance (ANCOVA) was used to evaluate the effects
of time, treatment, and time-by-treatment interactions on all outcome variables at baseline and after 24
sessions. ANCOVA models adjusted for baseline scores were used to examine relative changes in outcome
measures between groups over time. A p-value < .05 was considered statistically significant.

Findings
To test the research hypotheses, analysis of covariance (ANCOVA) was used.

Table 1. Results of the Analysis of Covariance (ANCOVA) for Comparing the Effectiveness of Walking Exercise and
Home-Based Combined Exercise on Psychological Distress, Everyday Memory, and Sustained Attention

Variables Source Sum of Squares df Mean Square F Sig. Effect Size Power
Depression Pre-test  908.638 1 908.638 248.646  <0.001 0.836 1.000
Group  294.823 2 147.411 46.179  <0.001 0.623 1.000
Error 178.762 56 3.192 — — — —
Total 13770 60 — — — — —
Stress Pre-test 361.743 1 361.743 108.908 <0.001 0.660 1.000
Group  177.700 2 88.850 26.750  <0.001 0.489 1.000
Error 186.007 56 3.322 — — — —
Total 15739 60 — — — — —
Anxiety Pre-test 510.094 1 510.094 200.309 <0.001 0.872 1.000
Group  130.542 2 65271 25.631  <0.001 0.478 1.000
Error 142.606 56 2.547 — — — —
Total 6792 60 — — — — —
Everyday Memory  Pre-test 1663.185 1 1663.185 55.654  <0.001 0.498 1.000
Group  537.817 2 268.909 8.998 <0.001 0.243 0.967
Error 1673.515 56 29.884 — — — —
Total 72076 60 — — — — —
Sustained Attention Pre-test 599.174 1 599.174 0.350 0.556 0.006 0.090
Group  7559.936 2 3779.968 2.210 0.119  0.073 0.433
Error 95781.776 56 1710.389 — — — —
Total 329089 60 — — — — —

To compare the effects of home-based combined exercise and walking exercise on depression, stress,
anxiety, everyday memory, and sustained attention, analysis of covariance (ANCOVA) was performed. In
this analysis, pre-test scores were considered as a covariate in order to control for differences in baseline
scores between the groups.

The results of ANCOVA are presented in Table 1. As shown in the table, after controlling for the
pre-test scores, participation in exercise had an effect size of 0.62 for depression, 0.48 for stress, 0.47 for
anxiety, 0.24 for everyday memory, and 0.07 for sustained attention among women aged 2050 years with
severe depression.

Table 2. Results of the Bonferroni Post Hoc Test for Pairwise Comparisons of Groups in Psychological Distress, Everyday
Memory, and Sustained Attention

Mean

Variable Group 1 Group 2 Difference Sig.
Depression ~ Walking Exercise Home-based Combined Exercise ~ —0.031 1.000
Walking Exercise Control —4.719%* <0.001
Home-based Combined Exercise =~ Walking Exercise 0.031 1.000
Home-based Combined Exercise ~ Control —4.688* <0.001
Stress Walking Exercise Home-based Combined Exercise ~ —0.082 1.000
Walking Exercise Control -3.691* <0.001
Home-based Combined Exercise =~ Walking Exercise 0.082 1.000
Home-based Combined Exercise ~ Control —3.609* <0.001
Anxiety Walking Exercise Home-based Combined Exercise ~ —0.313 1.000
Walking Exercise Control —3.281%* <0.001
Home-based Combined Exercise =~ Walking Exercise 0.313 1.000
Home-based Combined Exercise ~ Control —2.968* <0.001
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Variable Group 1 Group 2 DiiMfeertlIllce Sig.
Everyday Walking Exercise Home-based Combined Exercise ~ 2.584 0.422
Memory Walking Exercise Control —4.678* 0.028

Home-based Combined Exercise =~ Walking Exercise —2.584 0.422
Home-based Combined Exercise ~ Control —7.263* <0.001
Sustained Walking Exercise Home-based Combined Exercise ~ 26.721%* 0.014
Attention Walking Exercise Control 7.303 <0.001
Home-based Combined Exercise =~ Walking Exercise —26.721%* 0.014
Home-based Combined Exercise ~ Control -19.418 <0.001

Pairwise comparisons between groups were conducted using the Bonferroni post hoc test (Table 2).
As shown in Table 2, no significant differences were observed between the home-based combined exercise
group and the walking exercise group in depression (p= 1), stress (p= 1), anxiety (p= 1), or everyday
memory (p= 0.42).

However, a significant difference was observed between the two groups in sustained attention (p=
0.014), such that the home-based combined exercise group achieved better scores.

Furthermore, the findings showed that both the walking exercise group and the home-based combined
exercise group differed significantly from the control group in depression, stress, anxiety, everyday
memory, and sustained attention (p< 0.05).

Conclusion

Psychological disorders such as stress, anxiety, and depression are associated with disturbances in the
production, secretion, transmission, and reuptake of the neurotransmitter’s serotonin, dopamine, and
norepinephrine (Liu et al., 2018; Da Silva Dourate, 2023). Physical activity, as a non-pharmacological
treatment approach, influences signaling pathways involved in the synthesis and regulation of these
neurotransmitters. Previous studies have shown that various forms of exercise, including aerobic exercise
(Hamednia et al., 2017) and combined training (acrobic—strength training) (Shabani et al., 2017), promote
the release of these neurotransmitters.

Research has also shown that the hippocampus, a brain region essential for mood regulation and
memory formation, tends to be smaller in individuals with depression. Exercise can stimulate neuronal
growth and development in the hippocampus and strengthen neural connections, which may contribute to
reductions in depression, stress, and anxiety, while also improving memory (Schmolesky et al., 2013;
Sleiman et al., 2016).

Furthermore, studies indicate that both pharmacological and non-pharmacological treatments can promote
neurogenesis in different regions of the hippocampus. Antidepressant medications stimulate neurogenesis
primarily in the ventral hippocampus, whereas physical activity promotes increased neurogenesis in the
dorsal hippocampus. Therefore, it is not surprising that these two therapeutic approaches may influence
depressive symptoms, cognitive function, and behavioral outcomes in individuals with depression through
different mechanisms (Gheorghe et al., 2018).

In addition, La Rocque et al. (2021) suggested that exercise may help individuals reduce negative
thinking patterns, thereby alleviating stress. The results of the present study also indicated that sustained
attention improved significantly in the combined exercise group compared with the walking group. One
possible explanation for the greater effect of combined exercise compared with aerobic exercise alone is
that the strength component of the combined training program may exert a stronger influence on attentional
processes within the central nervous system. Strength training requires individuals to maintain correct body
positioning, control movement angles, and perform the appropriate number of repetitions and sets. These
demands require sustained attention, coordination, motor control, and temporal-spatial orientation.
Consequently, such cognitive demands during resistance training may indirectly enhance cognitive
functions of the brain, particularly attention (da Silveira Langoni et al., 2019).

A strength of the present study was the comparison of aerobic and combined training methods. The
findings provide useful implications for designing exercise programs for individuals with depression.
Because both training methods produced similar improvements in several outcomes, combined training
(aerobic—strength) may serve as a suitable alternative for patients who are unable to perform aerobic
exercise due to mobility limitations, cardiovascular conditions, medication side effects, or low motivation
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for physical activity. A limitation of the study was the lack of consideration of the age of depression onset.
Age of onset and the number of depressive episodes are important factors influencing hippocampal
structure (Zhao et al., 2018). Future research should control for these variables and further investigate the
neural mechanisms underlying cognitive changes following home-based aerobic and combined training.

Keywords: Combined Training, Everyday Memory, Major Depressive Disorder, Psychological Distress,
Sustained Attention.
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