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Introduction:In individuals with panic disorder, the level of autonomic nervous
system activity is more impaired and the levels of oxidative markers are higher. The
positive effects of aerobic exercise may help to improve oxidative stress and heart
rate variability (HRV). Therefore, this study aimed to investigate the effect of aerobic
and combined exercises on the autonomic nervous system, HRV, and oxidative stress
in women with panic disorder.

Methods:In this quasi-experimental clinical trial, 31 women with panic disorder
participated through a convenience sampling method with a mean panic score of
(42.96 + 16.66). Participants were randomly assigned into two groups: low-impact
aerobics exercise (n=10), and high-low impact aerobics + resistance exercise (n=10),
and one control group (n=11). Total antioxidant capacity (TAC) and
malondialdehyde (MDA) indices were measured by blood sampling and resting heart
rate variability (HRV) was measured by a Holter monitoring device 24 hours before
the start of the first training session and 24 hours after the last training session. Data
were analyzed using an analysis of covariance test at a significance level of 0.05
using SPSS version 26.

Results: The results showed a significant difference in MDA, TAC, and panic
scores after 12 weeks of training in both exercise groups (P > 0.05). However, HRV
indices (SDNN, HF, LF, LF/HF, and TP) showed no significant changes.

Conclusion: Twelve weeks of low-impact aerobics and high-low-impact aerobics-
resistance exercises improved the level of oxidative stress in women with panic
disorder.
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Introduction

Chronic stress resulting from unhealthy lifestyles and
environmental pressures disrupts physiological balance
and impairs the regulation of the autonomic nervous
system (ANS) [1]. This dysregulation, characterized by
increased activity of the sympathetic nervous system
(SNS) and reduced function of the parasympathetic
nervous system, can lead to negative health outcomes.
Oxidative stress is a key factor in these disturbances and
can be measured using biomarkers such as total
antioxidant capacity (TAC) and malondialdehyde
(MDA) levels. Anxiety decreases TAC while increasing
oxidative stress [2], making individuals with panic
disorder particularly susceptible to oxidative damage
[4]. Panic disorder, a prevalent anxiety disorder [5], is
marked by sudden and intense episodes of fear and
anxiety [6,7]. Individuals with panic disorder often
experience impaired neural control over cardiac
function, resulting in decreased heart rate variability
(HRV) [9]. HRV, which measures variations in the time
intervals between heartbeats on an electrocardiogram
[10], serves as a noninvasive indicator of ANS function.
Reduced HRV, which reflects increased SNS activity
and lower vagal tone, is linked to a higher risk of
arrhythmias and cardiac events [12]. HRV can be
analyzed using both time-domain and frequency-
domain methods [11]. Regular aerobic exercise helps to
improve ANS balance [10], with varying intensities and
types of exercise having different effects on oxidative
stress markers [16]. Given the significance of ANS
regulation, HRV, and oxidative stress in relation to panic
disorder, this study explored the effects of two exercise
interventions—Ilow-impact aerobics and high-low-
impact aerobics combined with resistance training—on
these parameters in women with panic disorder.

Methods

Forty-five women with panic disorder were recruited
through psychiatric centers in Tabriz and public
advertisements targeting individuals experiencing panic
symptoms. The diagnosis was confirmed by a
psychiatrist using the Albany Panic and Phobia
Questionnaire  (APPQ, 1996). Participants were
randomly assigned to three groups (n = 15 per group)
based on their panic questionnaire scores and body mass
index (BMI): a low-impact aerobics (Li) group, a high-
low impact aerobics with resistance training (Hi-Lo)
group, and a control group. The 12-week intervention
consisted of structured exercise sessions held three
times a week. HRV measurements were taken using a 7-
lead Holter monitor in a quiet, semi-dark room
maintained at a temperature of 21-26°C. Recordings
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were conducted in the morning (between 7:00 AM and
1:00 PM) while participants were in a supine position,
both before and after the intervention. Blood samples
were collected 24 hours before the first session and after
the final session to measure TAC and MDA levels,
following standard health protocols. The Li aerobics
group exercised at 60—70% of their maximum heart rate,
with music tempos between 135 and 140 beats per
minute (BPM). The Hi-Lo aerobics plus resistance
training group performed a series of four high-low
impact aerobics routines combined with resistance
exercises at 70-80% of their maximum heart rate, set to
music tempos ranging from 140 to 145 BPM.

Results

An analysis of covariance (ANCOVA) revealed
significant differences in panic questionnaire scores,
TAC, and MDA levels among the groups at a 0.05
significance level following the intervention. Both
exercise groups showed notable improvements in TAC
and reductions in MDA levels compared to the control
group. Additionally, Bonferroni's post-hoc analysis
indicated a significant reduction in BMI in the Hi-Lo
aerobics + resistance training group, while the Li
aerobics group did not show any significant change in
BMI. Heart rate recovery (HRR) significantly improved
in the Li aerobics group compared to the control group,
whereas the Hi-Lo plus resistance training group
exhibited no significant change in HRR. However, there
were no statistically significant differences in VO2max
and HRV indices among the groups.

Conclusion

Both exercise interventions effectively reduced
oxidative stress, as shown by decreased MDA levels and
increased TAC, while also alleviating panic symptoms.
These results are consistent with previous research
indicating that aerobic exercise can enhance antioxidant
defenses, potentially by increasing non-enzymatic
antioxidants such as nitric oxide, uric acid, and albumin.
However, the lack of significant changes in HRV
suggests that exercise alone may not be enough to
restore autonomic function in individuals with panic
disorder. Persistent reductions in HRV could be due to
neural deficits associated with panic disorder that may
not easily improve with exercise alone. While structured
exercise programs can help reduce oxidative stress and
panic symptoms in women with panic disorder,
additional or complementary interventions may be
necessary to optimize autonomic function.
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