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Abstract

Background & Aims: Sports injuries often have significant negative effects on the physical
health of athletes. They also have the potential to cause serious psychological distress due to
increased anger, depression, anxiety, tension, fear, and low self-esteem. Sports injuries often
cause immediate imbalance and disruption in the lives of injured athletes, including loss of
health and athletic potential. In the worst case, injuries lead to permanent disability or even
death. Such functional loss or inability to continue sports participation can be distressing,
disrupt the rehabilitation process, and consequently affect how players emotionally deal with
future injuries. Therefore, integrating a component that addresses the psychological recovery
of sports injuries into a traditional injury rehabilitation program is critical to preventing and/or
reducing the negative psychological consequences of injury and promoting return to active
participation in sports-related activities. More than 10 million sports injuries occur among
athletes annually. Various studies have combined biofeedback with psychological
interventions and demonstrated its benefits in return to sports activity; therefore, this study
aimed to investigate the effect of different multimodal psychological interventions with and
without biofeedback on sports commitment, pain self-efficacy, and fear of activity in
professional athletes with ACL knee injuries during the recovery period after surgery.
Methods: For this purpose, 60 people were selected from among professional athletes with
ACL knee injuries who were in the recovery period after surgery using a purposeful and
accessible method, and the athletes were divided into five groups using a random number table
(biofeedback and multimodal intervention group (imagination, counseling, self-talk),
biofeedback and multimodal intervention group (relaxation, counseling, goal setting),
multimodal intervention group (imagination, counseling, self-talk), multimodal intervention
group (relaxation, counseling, goal setting), and control group). The experimental groups were
trained and practiced for twelve sessions, but the control group did not receive any special
training or practice. Pain self-efficacy, exercise commitment, and fear of movement
questionnaires were completed by all five groups one day before and after the 12-session
protocol. A paired t-test was used for intragroup comparison, an analysis of covariance test
was used for between-group comparison, and Bonferroni post hoc test was used to find the
location of group differences. Statistical operations were performed using SPSS version 22
software.

Results: The results of this study indicated that all interventions improved scores of exercise
commitment, self-efficacy, and fear of movement. There was no significant difference
between the scores of exercise commitment of the intervention groups. However, the
combination of biofeedback with multimodal psychological interventions resulted in greater
improvement in scores of pain self-efficacy and fear of movement compared to the multimodal
psychological intervention groups without biofeedback. The results of the Bonferroni post hoc
test in Table 4 showed that the control group had significantly lower scores in exercise
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commitment skills than the other groups. However, there was no significant difference
between the scores of exercise commitment between the first and second combined groups and
the first and second multimodal intervention groups. Also, the results of the Bonferroni post
hoc test showed that the control group had significantly lower scores in pain self-efficacy skills
than the other groups. Also, the first and second combination groups did not differ significantly
from each other, while these groups were significantly different from the first and second
multimodal intervention groups, and the combination groups had better scores than the
multimodal intervention groups. Also, there was no significant difference between the scores
of the first and second multimodal intervention groups. The results of the Bonferroni post hoc
test showed that the control group had significantly lower scores in fear of movement scores
than the other groups. Also, the first and second combination groups did not differ significantly
from each other, while these groups were significantly different from the first and second
multimodal intervention groups, and the combination groups had better scores than the
multimodal intervention groups. Also, there was no significant difference between the scores
of the first and second multimodal intervention groups.

Conclusion: Combining biofeedback with multimodal psychological interventions resulted in
greater improvements in self-efficacy scores for pain and fear of movement than multimodal
psychological interventions alone. In explaining the positive effects of biofeedback, the
findings suggest that the method used here, including measures including biofeedback, heart
rate, and abdominal relaxation, is likely to lead to improved self-awareness of the individual's
body and subsequent changes that lead to faster recovery. Less decision-making and anxiety
In general, due to the reduction of anxiety and stress, the physiological activity of the
parasympathetic autonomic nervous system prevails over the sympathetic autonomic nervous
system and optimizes the physical, cognitive, and psychological functions of the body, which
ultimately leads to optimal motor performance. Therefore, the athlete learns to be aware of and
adapt to the various physiological states of his body using the biofeedback device and then
continues this process without the use of equipment and feedback. Accordingly, biofeedback
has been introduced as a useful tool for competitive athletes. Facilitate learning by self-
regulating the learning process and preventing the emergence of negative emotions. The
findings of the present study are consistent with the view that methods based on (imagination,
counseling, and self-talk) (relaxation, counseling, and goal setting) may act by inducing
positive physiological and psychological effects on variables related to focus and stress
reduction. The interventions of the present study are proposed to increase awareness of
emotional symptoms during the physical practice of a skill through conscious attention to the
present moment.
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