
255

 October 2025. Volume 15. Number 4

Masoud Azizian1  , Ali Yalfani1*  , Behnam Gholami-Borujeni2   

1. Department of Exercise Rehabilitation, Faculty of Sport Sciences, Bu Ali Sina University, Hamedan, Iran.
2. Department of Sport Biomechanics and Motor Behavior, Faculty of Sport Sciences, University of Mazandaran, Babolsar, Iran.

* Corresponding Author:
Ali Yalfani, Profesor.
Address: Department of Exercise Rehabilitation, Faculty of Sport Sciences, Bu Ali Sina University, Hamedan, Iran.
Phone: +98 (918) 3155478
E-mail: yalfani.basu@.ac.ir

Review Paper
Comparing the Effect of Combined and Conventional 
Rehabilitation Protocols on Psychological Indicators 
in People With Chronic Ankle Instability: A 
Systematic Review

Purpose: Lateral ankle sprains (LAS) have been documented to be one of the most common 
types of musculoskeletal injuries. Approximately 40% of individuals with LAS are susceptible 
to reinjuries, which can cause chronic ankle instability (CAI). CAI causes a decrease in physical 
activity levels and psychological indicators, which are crucial aspects of rehabilitation. Some 
rehabilitation protocols have been approved to improve this factor; however, the effectiveness 
of these protocols in improving psychological indicators requires further investigation. The 
present study aimed to systematically review the impact of different rehabilitation protocols on 
psychological indicators in patients with CAI. 

Methods: This systematic review was conducted according to the guidelines provided by the 
preferred reporting items for systematic reviews and meta-analyses (PRISMA) statement. The 
PICOS framework (participant, intervention, comparator, outcome, and study design) was 
applied to include or exclude the studies. The 11-item PEDro scale was utilized to measure the 
quality of the selected studies. Seven studies were selected for review. 

Results: Seven studies were included out of the initial 388 manuscripts retrieved, comparing four 
studies that combined data and three studies that followed the conventional protocol. The results 
of the present study showed that multimodal, or combined, rehabilitation is more effective than 
conventional rehabilitation protocols for improving the physical and psychological indicators of 
CAI patients. 

Conclusion: Conventional programs (e.g. balance, strength, and proprioceptive training) may 
not be sufficient to improve physical and psychological indicators. Rehabilitation specialists are 
advised to add psychological exercises to the conventional protocol to simultaneously involve 
the CNS and musculoskeletal system in the rehabilitation program for CAI patients.
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Introduction

ateral ankle sprains (LAS) are among 
the most common musculoskeletal in-
juries [1]. In the United States, over one 
million cases and approximately 23000 
individuals are annually admitted to hos-
pital emergency departments due to this 

condition [2]. LAS is one of the most prevalent injuries 
to the musculoskeletal system in athletes, non-athletes, 
and individuals involved in recreational activities [3]. 
LAS has also been reported as the most widespread re-
current lower extremity injury in most sports [4]. Nota-
bly, approximately 40% of individuals affected by LAS 
are susceptible to reinjuries, which cause chronic ankle 
instability (CAI) [5]. CAI is characterized by frequent 
sprains or ankle instability along with symptoms, such as 
pain, weakness, and a giving-way sensation in the legs, 
or limited range of motion in the ankle joint [6]. CAI 
can also damage joints, muscles, and sensory receptors 
[5], as well as mental and neuromuscular disorders [7]. 
Such problems can restrict recreational, work-related, 
and sporting activities in the long term [7]. This reduces 
health-related quality of life (QoL) and increases kine-
siophobia or fear of movement/reinjury in patients with 
CAI [8].

A recent systematic review was reported. Psychologi-
cal factors are among the most crucial rehabilitation fac-
tors in these people. Kinesiophobia and disabilities result 
from CAI, leading to an absence of physical activity [9]. 
CAI exacerbates general health and physical activity 
[10]. Physical inactivity has been classified as one of 
the three high-risk behaviors that induce cardiovascu-
lar diseases, cancer, diabetes mellitus, and obesity [7]. 
It was reported that individuals with CAI intensify their 
kinesiophobia, which diminishes their physical activity 
[9]. As recommended by the Centers for Disease Control 
and Prevention, adults should participate in at least 150 
minutes of moderate-intensity activities and 75 minutes 
of high-intensity activities per week [2]. Physical activ-
ity is decreased in patients with CAI due to kinesiopho-
bia and fear-avoidance beliefs [11], and this reduction 
is negatively associated with some chronic diseases. It 
is considered a risk factor [11]. In this respect, some 
tools, such as the multidimensional quality of life, Tam-
pa Scale of Kinesiophobia (TSK), and Fear-Avoidance 
Beliefs Questionnaire (FABQ), have been advocated as 
useful methods to measure psychological indicators and 
physical activity in CAI patients [12]. Lower QoL has 
been related to lower environmental awareness of the 
body, followed by disturbed proprioception [13]. The 
central nervous system (CNS) receives information from 
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Highlights 

• Psychological indicators are crucial in the rehabilitation of CAI sufferers.

• Conventional programs cannot solely improve both physical and mental aspects.

• Combined rehabilitation is more effective than conventional protocols.

Plain Language Summary 

Lateral ankle sprains (LAS) are among the most common musculoskeletal injuries in athletes. A significant factor 
that persists after an initial LAS is chronic ankle instability (CAI). CAI causes a decrease in physical activity levels and 
psychological indicators. Psychological indicators are among the most crucial aspects for doctors and physiotherapists 
to consider during the rehabilitation process. Some rehabilitation protocols have been approved to improve this factor; 
however, the effectiveness of these protocols to improve psychological indicators requires further investigation. This 
review was conducted according to the guidelines of the preferred reporting items for systematic reviews and meta-
analyses (PRISMA) statement. The PICOS framework (participant, intervention, comparator, outcome, and study de-
sign) was applied to include or exclude the studies. The 11-item PEDro scale was utilized to measure the quality of 
the selected studies. Seven studies were selected for review. The present study systematically reviewed the impact of 
different rehabilitation protocols on psychological indicators in patients with CAI. The results showed that multimodal 
rehabilitation is more effective than conventional rehabilitation protocols for improving the physical and psychological 
indicators of CAI patients. Such conventional programs cannot solely improve physical and psychological indicators. 
Rehabilitation specialists are advised to use multimodal exercises to simultaneously involve the CNS and musculoskel-
etal system in the rehabilitation program for CAI patients.

Azizian M, et al. Combined vs. Conventional Rehabilitation for Chronic Ankle Instability: A Systematic Review. PTJ. 2025; 15(4):255-264.



257

 October 2025. Volume 15. Number 4

the surrounding environment through visual and vestibu-
lar receptors to perform correct movements, known as 
body awareness [13]. Kinesiophobia, fear-avoidance 
beliefs, and quality of life are crucial psychological in-
dicators for people with CAI [8]. Conversely, rehabilita-
tion protocols can strengthen these patients mentally and 
musculoskeletally under different conditions [8]. Some 
interruptions in motor control and body awareness are 
among the most common disorders in CAI patients [14]. 
Therefore, it would be advantageous to offer an inter-
vention that could lessen participant’s fear of reinjury; 
therefore, they can resume physical activity [9]. Numer-
ous rehabilitation protocols, such as balance and strength 
exercises [15], have been shown to improve these symp-
toms [16]. Neuromuscular training has been introduced 
as an effective rehabilitation protocol for reducing the 
prevalence rate of ankle sprains or reinjuries [17]. Such 
exercises combine balance, proprioception, core stabil-
ity, and strength [18]. Balance training includes single-
leg exercises, performed with eyes open and closed to in-
creasing balance. Also, proprioceptive training includes 
coordination skills and strengthens the central nervous 
system [15]. Together, these are useful for improving 
neuromuscular control in CAI patients [19]. Multimodal 
protocols for CAI treatment have also been reported to 
be more effective than simple protocols [15]. In a sys-
tematic review, Maricot et al. observed kinesiophobia 
and reduced QoL problems in CAI sufferers. They ad-
vised physiotherapists and sports medicine specialists 
to improve these factors and consider rehabilitation 
programs in their protocols [20]. Minoonejad et al. in-
vestigated the effects of balance training with an internal 
focus compared to exercises with an external focus, on 
kinesiophobia in athletes with CAI. They showed that 
balance training with an internal focus minimized fear 
in these individuals [13]. Using a randomized controlled 
trial, Burcal et al. reported the positive effects of balance 
exercises on kinesiophobia and fear-avoidance beliefs in 
patients with CAI [14]. Given the above, psychological 
indicators and their effects on CAI patients are crucial, 

and while numerous rehabilitation protocols have been 
implemented, it is unclear which protocol has better re-
sults. To the best of our knowledge, no study has been 
found to systematically examine the effects of different 
rehabilitation protocols on psychological indicators in 
CAI patients. The present study aimed to systematically 
review the impact of different rehabilitation protocols on 
psychological indicators in CAI sufferers. We hypothe-
sized that different rehabilitation protocols have different 
effects on psychological indicators in CAI patients.

Materials and Methods

Searching strategy

This systematic review was conducted by the guide-
lines outlined in the preferred reporting items for sys-
tematic reviews and meta-analyses (PRISMA) state-
ment. The article search started on June 25, 2023, when 
two researchers (Masoud Azizian and Behnam Gholami-
Borujeni) conducted a two-step research for the desired 
studies using the online databases of PubMed, SPORT-
Discus, CINAHL, and Google Scholar. In the first step, 
the key terms “chronic ankle instability AND balance 
training OR neuromuscular training OR proprioceptive 
training OR rehabilitation OR exercise” were used to 
search the databases. The key terms “chronic ankle insta-
bility AND health-related quality of life OR fear of rein-
jury OR fear-avoidance beliefs questionnaire OR Tampa 
scale of kinesiophobia” were applied. A search was also 
conducted in other databases as well as unpublished arti-
cles, but no articles were included in the review through 
this process. The PICOS framework, considering patient 
(participant, problem, or population), intervention or 
exposure, control (comparator), outcome, and study de-
sign, was applied to include or exclude the studies [21] 
(Table 1).

Table 1. PICOS index items

Structural Components Study Descriptions

Population Patients with chronic ankle instability

Intervention Sports rehabilitation or combined sports rehabilitation

Comparison Control group without receiving intervention/pre-test, and post-test design

Outcome Psychological indicators

Type of study Randomized and semi-experimental clinical trial studies

PICOS: Participant, intervention, comparator, outcome, and study design.	
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Study selection

After removing duplicate studies, two researchers 
(Masoud Azizian and Behnam Gholami-Borujeni) re-
viewed the inclusion criteria for the articles based on 
their titles and abstracts and then excluded irrelevant cas-
es. The full texts of the remaining studies were also re-
viewed to ensure that they met the inclusion criteria. Any 
conflicts between the researchers were then resolved by 
another researcher (Ali Yalfani). The mandatory criteria 
for selecting the articles were as follows: Language in 
English, studies published in the last 10 years, patients 
recruited from the CAI population undergoing rehabili-
tation interventions, studies that incorporated exercise-
based rehabilitation (e.g. strength training, propriocep-
tive training, balance training), psychological indicators 
evaluated at the pre-test/post-test phases, experimental 
and quasi-experimental research designs, and full-text 
of the studies being available. The exclusion criteria 
included articles published in non-English languages, 
case reports, systematic reviews, or meta-analyses, stud-
ies that incorporated manual therapy as an intervention, 
articles using Kinesio-taping, and conference presenta-
tions. Both randomized and non-randomized interven-
tion studies were included in the analysis.

Study quality, certainty of evidence, and bias 
avoidance

The 11-item PEDro scale was utilized to measure the 
quality of the selected studies. This scale could reduce 
the risk of bias as a safe and reliable tool [22, 23]. The 
following criteria are measured: 1) Participants’ eligibil-
ity criteria are determined; 2) Participants are randomly 
assigned; 3) Participants are concealed; 4) Groups in 
the pre-test stage are similar; 5) Participants lack com-
prehension; 6) Participants lack comprehension of the 

researcher who carried out the exercise program; 7) 
Participants lack comprehension of the evaluators to 
measure the dependent variables; 8) The ratio of partici-
pants who have at least one key outcome in the measured 
dependent variable; 9) Participants’ compliance with 
the intervention; 10) Group comparisons statistically; 
and 11) Point and variability measures for at least one 
dependent variable. The answers “yes” and “no” to its 
items are scored as one and zero, respectively. No score 
is calculated for the first item, and the total score ranges 
from 0-10. Studies with scores >6 were considered of 
high quality, and those with scores below 6 were consid-
ered of low quality [18-24]. Two researchers (Masoud 
Azizian and Behnam Gholami-Borujeni) independently 
evaluated the articles using the PEDro scale. In the event 
of any disagreements, another researcher (Ali Yalfani) 
made the final decision (Table 2).

Results

Study selection

Figure 1 shows the study results. A total of 387 articles 
were retrieved. Of these, 196, 98, 52, and 41 studies 
were selected from Google Scholar, PubMed, SPORT-
Discus, and CINAHL, respectively. Then, 278 articles 
were excluded for failing to meet the inclusion criteria. 
Moreover, 103 studies were removed due to the use of 
different interventions (Kinesio-taping), populations 
(acute ankle sprains), case studies, or systematic research 
designs. Finally, seven studies were selected for review.

Pedro scale

Of these six studies, four and two had high and low qual-
ity, respectively, according to the PEDro scale (Table 2).

Table 2. Pedro Scores of included studies

Research 1 2 3 4 5 6 7 8 9 10 11 Overall Quality

Yalfani et al.(2023) [15] Yes Yes Yes Yes Yes No No Yes Yes No Yes 7 High

Minoonejad et al.(2018) [13] Yes Yes Yes Yes No No No Yes Yes No Yes 7 High

Powden et al. (2019) [16] Yes No No No No No No Yes No No Yes 3 Low

Burcal et al.(2019) [14] Yes No No No No No No Yes No No Yes 3 Low

Wright et al. (2016) [25] Yes Yes Yes Yes No Yes No Yes Yes No Yes 7 High

Hall et al. (2018) [9] Yes Yes Yes No No Yes Yes Yes Yes No Yes 7 High

Park et al. (2024) [26] Yes Yes Yes No No Yes No Yes No No Yes 6 High
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Study characteristics

From the seven selected studies, four implemented re-
habilitation protocols for four weeks [9, 13, 14, 25], while 
one study lasted six weeks [16] and another eight weeks 
[15]. Four studies used conventional (physical-only) re-
habilitation protocols [9, 13, 14, 25], while two studies 
used multimodal rehabilitation protocols to evaluate psy-
chological indicators. The systematic review results of 
seven selected articles, as described in Table 3, showed 
that multimodal rehabilitation had better outcomes than 

conventional rehabilitation protocols for improving QoL, 
kinesiophobia, and fear-avoidance beliefs in patients 
with CAI. These variables were crucial psychological 
indicators for the treatment and rehabilitation of indi-
viduals with CAI. Hall et al. compared the effects of bal-
ance and strength exercises on fear-avoidance beliefs in 
people with CAI. A total of 39 people with CAI (21 men 
and 18 women) with a mean age of 20.9±3.8 years. Their 
results showed a significant difference between balance 
and strength exercises in reducing fear-avoidance beliefs 
with a low effect size (P=0.1, η2=0.27) [9].

Figure 1. Flowchart of the study selection procedure

Azizian M, et al. Combined vs. Conventional Rehabilitation for Chronic Ankle Instability: A Systematic Review. PTJ. 2025; 15(4):255-264.
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Minoonejad et al. compared the effect of combined 
neuromuscular exercises with internal and external at-
tention, as well as neuromuscular exercises alone, on 
Kinesiophobia in athletes with CAI. A statistical sample 
of 37 athletes (21 boys, and 16 girls) with CAI, with a 
mean age of 21.61±1.6 years. Their results showed that 
neuromuscular exercises with internal attention reduced 
Kinesiophobia compared to neuromuscular exercises 
with external attention (P=0.001, η2=0.652) [13].

Burcal et al. compared the effect of balance exercises 
on Kinesiophobia and fear-avoidance beliefs in people 
with CAI. The statistical sample of 15 people (8 women, 
and 7 men) with CAI, with a mean age of 20.80±2.37 
years. Their results showed that balance exercises re-
duced the fear-avoidance beliefs (pre=10.00±3.91, 
post=6.80±4.06). But these exercises did not reduce the 
Kinesiophobia (pre=19.60±4.34, post=17.73±2.71) [14]. 

Yelfani et al. compared the effect of combined neuromus-
cular training with neurofeedback to that of neuromuscular 
training alone on the fear-avoidance beliefs of athletes with 

CAI. The statistical sample of 62 male athletes with CAI had 
a mean age of 21.77±2.78 years. Their results showed that 
combined exercises reduced the fear-avoidance beliefs com-
pared to neuromuscular exercises (P=0.001, η2=0.266) [15].

Powden et al. compared the effect of multifaceted ex-
ercises, including strength, balance, and mobilization, on 
the fear-avoidance beliefs of people with CAI. The sta-
tistical sample of 20 people (15 women, and 5 men) with 
CAI with a mean of 24.35±6.95 years. They reported 
that these exercises reduced avoidance beliefs caused by 
fear (P=0.001, η2=0.72) [16].

Wright et al. investigated the effect of two types of reha-
bilitation protocols, balance board exercises and resistance 
exercises, on the quality of life of individuals with CAI. A 
statistical sample of 40 people (29 women, and 11 men) 
with CAI with an average age of 22.02±4.56. They reported 
no difference between the two groups in terms of increasing 
the quality of life, with the balance board training group 
(pre=54.77±5.40, post=57.57±3.94) and the resistance 
training group (pre=52.36±5.94, post=55.56±4.11) [25].

Table 3. Studies on the effect of rehabilitation protocols on psychological indicators in CAI suffer

Researchers Study Type Sample Objectives Tools Results

Yalfani et al. (2023),
Iran [15]

Randomized control 
trial

62 male athlete 
cases with CAI

Effects of 
neuromuscular 

and neurofeedback 
training on CAI

FABQ

Combined neuromuscular 
and neurofeedback exercises 
were more effective in fear-

induced avoidance beliefs than 
neuromuscular training.

Minoonejad et al. 
(2018),

Iran [13]

Randomized control 
trial

37 athlete cases
Female:16
Male:21

Three groups of 
exercises with an 
internal focus, an 

external focus, and 
no instruction

TSK

Compared to neuromuscular 
exercises with an external 

focus, training with an internal 
focus decreased the fear of 
injury in athletes with CAI.

Hall et al. (2018),
United States [9]

Randomized control 
trial

39 cases with CAI,
Female:18
Male:21

Practicing protocols 
in three groups of 
balance training, 
strength training, 

and control and their 
effects on CAI

FABQ

Compared to control group, 
balance and strength exercises 
reduced the fear of re-injury 
(small effect size). Balance 
training was more effective 

than strength exercises.

Powden et al. (2019),
United States [16] Controlled laboratory

20 cases with CAI,
Female:15

Male:5

Combined effects 
of a multimodal 

intervention on CAI
FABQ

Rehabilitation (stretching, 
strength, balance, and ankle 
joint mobilization exercises) 
significantly decreased fear-

avoidance beliefs.

Burcal et al. (2019),
United States [14] Controlled laboratory 

15 cases with CAI,
Female: 8
Male: 7

Balance training in 
patients with CAI TSK and FABQ

Balance training decreased 
fear-avoidance beliefs, but no 
difference for kinesiophobia.

Wright et al. (2016), 
Georgia [25]

Randomized control 
trial

40 cases with CAI,
Female: 29
Male: 11

Wobble board 
balance and ankle 

strength tubing

Health survey form 
(SF-36)

Exercises with a balance board 
increased QoL, compared to 

resistance strengthening.

Park et al. (2024), 
Korea [26]

Randomized control 
trial

51 mean athletes 
with CAI

balance and strength 
training TSK-17

Compared to balance 
and strength exercises, 

Kinesiophobia was reduced 
(small effect size). Balance 
training was more effective 

than strength exercises.

QoL: Quality of life; CAI: Chronic ankle instability.
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Park et al. compared the effect of two types of balance 
and strength protocols on the fear of movement in ado-
lescent athletes. They randomly divided 51 soccer play-
ers with CAI (14.23±0.73) and CAI into three groups: 
Strength, balance, and control exercises. They reported 
that balance and strength training reduced kinesiophobia 
(P=0.006,η2=1.25) [26].

Discussion 

This systematic study aimed to compare the effects of 
conventional and combined rehabilitation protocols on 
psychological indicators (QoL,fear-avoidance beliefs, 
and Kinesiophobia) in patients with CAI. The selected 
articles showed the impact of conventional (e.g. balance, 
neuromuscular, strength, and proprioceptive training) 
and multimodal (both physical and mental) protocols on 
the psychological indicators of individuals with CAI. The 
study results demonstrated that multimodal protocols are 
more effective than conventional protocols on the indi-
cators mentioned above [13, 15, 16, 26]. Studies have 
reported that balance, strength, proprioceptive, and neu-
romuscular exercises are effective in improving physi-
cal factors, because only exercises attempt to increase 
balance and strength [9, 14, 25]. Studies on psychologi-
cal factors have shown inconsistent effects, andthese ex-
ercises have short-term effects [14]. On the other hand, 
combined exercises, including neuromuscular exercises 
with neurofeedback [15] and balance exercises with in-
ternal and external attention, can improve psychological 
factors in individuals with [13, 15]. The mechanism of 
combined exercises is that they improve both the muscu-
loskeletal and neuropsychological aspects, which these 
types of protocols try to improve the CNS [15]. Park et 
al. noted that while balance exercises help people be-
come more balanced and less kinesiophobic, they do not 
appear to be effective in eliminating kinesiophobia. They 
also suggested that incorporating balance training into 
training regimens can help address psychological and 
physical aspects of ankle instability [26].

 As reported by the International Ankle Consortium in 
2016, psychological rehabilitation seemed to be essential 
for individuals with CAI. Improving psychological indi-
cators would result in a safer and faster return to regular 
daily and sports activities [26]. Patients with CAI could 
also experience reduced QoL and daily activities as well 
as kinesiophobia, which could decrease physical activi-
ties and psychological indicators [15]. It was also report-
ed that lower QoL would decrease the ability of the feet 
and ankles during daily activities among CAI patients 
[12]. In this regard, physiotherapists and sports medicine 
therapists suggested that these mental indicators need to 

be considered in rehabilitation objectives [9]. A higher 
ability of the feet and ankles, as well as more physical 
activities, could also improve psychological indicators 
[15-26].

Compared to healthy individuals, patients with CAI 
were likely to experience changes in the CNS and mo-
tor control [27], which could result in the occurrence 
of CAI [28]. One of the major factors in the variations 
of CNS and the progression of CAI is the disturbance 
in the proprioceptive system of the ankle joint, which 
makes it unable to correctly recognize the precise 
movements of the joint [7]. Balance, proprioceptive, 
and strength exercises can thus strengthen the CNS 
and motor control [4-27]. Balance and proprioceptive 
exercises are common exercises for CAI rehabilitation 
[2]. These types of exercises can affect the disturbed 
proprioception of the joint and gradually improve it, as 
well as the CNS [17]. Compared to strength exercises, 
balance training may also have a more beneficial effect 
on the psychological indicators of patients with CAI 
[9] because it can correct the damaged proprioception 
of the joint and improve motor control [4]. Burcal et 
al. reported conflicting results on the effect of balance 
exercises as they decreased fear-induced avoidance be-
liefs, but kinesiophobia was not affected in CAI suf-
ferers [14]. Besides, Minoonejad et al. observed that 
combined balance exercises using internal and external 
focus, compared to no focus, decreased kinesiophobia 
in athletes with CAI [13], indicating that balance train-
ing may not be solely effective for the rehabilitation 
of psychological indicators [14]. Because CAI is an 
injury that causes changes in the brain and mind of in-
dividuals, athletes often reduce their activity after this 
injury due to the fear of movement and re-injury [4, 
15]. To improve movement planning and modify the 
CNS to improve psychological factors and rehabilita-
tion of people with CAI, auxiliary protocols should be 
performed to influence the minds of patients [20]. Neu-
roplastic cortical alterations are also induced by injury-
related fear and a history of ligamentous damage [28]. 
Injury-related fear and neuroplastic alterations linked 
to ligamentous damage may compete in the neural cir-
cuitry [3]. A person with a history of LAS may find 
that this competition interferes with their situational 
awareness by distracting them from the work at hand 
and filling their attention with fear or anxiety [15]. The 
cognitive-motor planning required to control a desired 
neuromuscular response may be affected by this dis-
turbance, which can have a detrimental effect, such as 
re-injury of the ankle joint [29].
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This study is consistent with the findings of Kasimis 
et al. who suggest that a four- to six-week of combined 
resistance and proprioceptive exercise program may im-
prove the quality of life in athletes with CAI [30]. Needle 
et al. also showed that compared to conventional sports 
exercises, multimodal rehabilitation protocols are neces-
sary for CAI patients [31]. As evidenced, much attention 
needs to be dedicated to the CNS and musculoskeletal 
system in rehabilitation protocols, and both psychoso-
cial and physical indicators need to be considered [15]. 
Multimodal rehabilitation in patients with CAI could 
also affect both psychological and physical indicators 
[10-32]. Powden et al. reported the impact of multimodal 
rehabilitation protocols (including balance, strength, and 
mobilization exercises) on psychological indicators in 
CAI patients, concluding that multimodal rehabilitation 
was more effective than conventional protocols [16]. 
Some researchers believe that CAI is also a mental state 
[27-33]; therefore, mental disorders and changes in the 
CNS could make individuals prone to reinjures [4-35]. A 
recent study reported that adding mental neurofeedback 
exercises to conventional sports increases the effective-
ness of the rehabilitation protocol for improving psycho-
logical indicators in athletes with CAI [15]. Therefore, 
multimodal rehabilitation protocols can more effectively 
improve CNS functioning as well as cognitive and mus-
culoskeletal systems in patients with CAI [4, 36]. 

Conclusion

The results of the present study showed that multi-
modal rehabilitation is more effective than conventional 
rehabilitation protocols for improving the physical and 
psychological indicators of CAI patients. Such conven-
tional programs (e.g. balance, strength, and propriocep-
tive training) cannot solely improve both physical and 
psychological indicators. Rehabilitation specialists are 
advised to add psychological exercises (neurofeedback 
and attention training) to the conventional protocol to 
simultaneously involve the CNS and musculoskeletal 
system in the rehabilitation program for CAI patients.

Limitations

One limitation of the present study was that the popula-
tions of the selected articles consisted of either athletes 
(two studies) or non-athletes (four studies) with CAI. 
As the type of rehabilitation exercises could vary for 
athletes and non-athletes, this limitation might have af-
fected the study results. Another limitation was that the 
selected studies examined only three psychological indi-
cators (QoL, kinesiophobia, and fear-induced avoidance 
beliefs), while other indicators (e.g. anxiety and depres-

sion) also seem crucial in CAI sufferers. The present 
study only investigated conventional and multimodal 
rehabilitation protocols in CAI patients. However, other 
rehabilitation protocols (e.g. cognitive protocols, brain 
electrical stimulation, and Kinesio-taping) have been ap-
plied in the literature and warrant investigation in future 
studies. Another limitation of the present study is that 
the nature of the interventions used and combined in the 
studies varied, which may have affected the effective-
ness of the protocols.
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