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Background 
The average annual national estimate of injuries sustained by collegiate athletes is 
210,674, which encompasses both those of a musculoskeletal and a concussive nature. 
Although athletic injuries are sustained through physical means and produce physical 
symptoms, sports-related injuries may be a stressor among athletes that is related to 
mental health. 

Purpose 
The purpose of this systematic review is to summarize existing literature describing 
mental health responses in collegiate athletes with a concussion compared to those with 
a musculoskeletal injury. 

Study Design 
Systematic Review 

Methods 
Systematic searches of PubMed, CINAHL, Scopus, ProQuest, and SportDiscus were 
completed. The Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) guidelines were utilized. Methodological quality was assessed using the Joanna 
Briggs Institute (JBI) Critical Appraisal Tool. Data extracted from the included articles 
included the study design, number of participants, type of injury, sex, age, sport 
participation, outcome measures, and time to return to play. 

Results 
A total of six articles were included. Peak depressive symptoms in athletes who sustain a 
concussion or musculoskeletal injury occur within one-week post-injury. No significant 
differences between the concussive and musculoskeletal groups anxiety scores were found 
at baseline or at each follow-up session. Athletes from both groups were found to be 
returning to their respective sports with anxiety scores representative of clinical anxiety. 

Conclusion 
Similar trends in depressive and anxiety symptoms at various time points post-injury 
were observed in athletes with both musculoskeletal and concussive injuries. This study 
identified that athletes were returning to play before their psychological symptoms had 
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returned to their baseline. 

Level of Evidence 
2a 

INTRODUCTION 

The National Collegiate Athletic Association (NCAA) is 
composed of 1,117 Colleges and Universities, encompassing 
19,750 sports teams, and including nearly half a million col-
lege athletes.1 Of these athletes, the average annual na-
tional estimate of injuries is 210,674 encompassing those 
of a musculoskeletal and a concussive nature.2 A concus-
sion is an injury that results from the rapid translational 
or rotational movement of the brain within the skull. This 
rapid movement can result in damage to or disruption of the 
functional units of the brain which affects brain metabolism 
and results in primary physical symptoms including but 
not limited to headaches, dizziness, sensitivity to light and 
sound, or loss of balance and coordination.3 In contrast, a 
musculoskeletal injury is typically tissue-level or structural 
damage to the bone, tendon, muscle, ligaments, or a com-
bination of these structures due to supraphysiologic stress 
that exceeds the intrinsic stability of the musculoskeletal 
apparatus.4 These type of injuries result in primary symp-
toms of pain, weakness, swelling, stiffness, sensory deficits, 
and disability.5 

Although athletic injuries are sustained through physical 
means and produce physical symptoms, sports-related in-
juries have been shown to be a depression-linked stressor 
among collegiate athletes.6–8 Psychological responses are 
a primary symptom in concussed athletes due to damage 
of the neural structures that contribute to emotional re-
sponses in the brain, while they are a secondary symptom in 
musculoskeletal injuries related to the experience of dam-
age.3,6 More specifically, primary cognitive symptoms of a 
concussion may include memory or concentration deficits 
along with emotional changes including depression, anxi-
ety, and irritability.3 These emotional changes are seen in 
musculoskeletal injuries as well. However, it is the athlete’s 
perception of the injury, not the injury itself, which results 
in psychological responses.9,10 

A survey by The Association for University and College 
Counseling Center Directors (AUCCCD) found anxiety 
(48.2%), followed by depression (34.5%), to be the most fre-
quent mental health experiences among college students.11 

Collegiate athletes represent a subset of this population 
with additional stressors placed upon them from their re-
spective sports. In terms of depression, symptoms include 
loss of interest or pleasure in activities once enjoyed, diffi-
culty thinking, concentrating or making decisions, and loss 
of energy or increased fatigue.12 For athletes, this could in-
clude difficulty making decisions on the field, loss of self-
identity, and indifference towards a sport once found enjoy-
able. 

Athletes suffering from post-injury anxiety may expe-
rience fear of a return to play, fear of re-injury, and fear 
of disappointing coaches and peers. Anxiety presents as a 
feeling of agitation and restlessness in response to certain 
situations characterized by symptoms of unease, nervous-
ness, or worry about an event.13 Anxiety can be further 

subdivided into two components: state and trait anxiety. 
Trait anxiety is an uninterrupted personality trait, that is, 
an individual tendency to perceive negative experiences as 
threatening, which in turn increases the individual’s level 
of anxiety.13 Whereas, state anxiety is defined as a tran-
sitory emotional state that consists of feelings of appre-
hension and tension experienced in a particularly stressful 
situation and characterized by consciously perceived sub-
jective feelings of tension and apprehension.13 For athletes, 
state anxiety may be a potential result of an athletic injury. 
Furthermore, research has found that concussed athletes 
with pre-injury baseline trait anxiety did not have increased 
post-concussion depression and state anxiety symptoms, 
indicating that they are two separate components.7 

Given the prevalence of depression and anxiety in colle-
giate students and the potential for athletic injuries to neg-
atively impact mental health, albeit, via potentially differ-
ent mechanisms, it is important to explore whether there 
are differences in mental health responses after injury for 
collegiate athletes, based on the type of injury sustained. 
Research is limited on the long-term effects of both types 
of injuries and the subsequent quality of life. Therefore, the 
purpose of this systematic review is to summarize existing 
literature describing mental health responses in collegiate 
athletes with a concussion compared to those with a mus-
culoskeletal injury. 

METHODS 
STUDY DESIGN 

This systematic review was registered with PROSPERO, the 
international database of prospectively registered system-
atic reviews in health (CRD42018115296). The Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) guidelines were utilized during the search and 
reporting phase of this systematic review. PRISMA is a 
27-item checklist utilized to improve the reporting of sys-
tematic reviews and meta-analyses.14 

SEARCH STRATEGY 

Articles were identified through a systematic computerized 
search of PubMed, CINAHL, Scopus, ProQuest, and SPORT-
Discus. Search strategies included MeSH terms, keywords, 
and text words related to collegiate athletes, concussions, 
musculoskeletal injuries, and mental health responses. The 
search strategy was originally optimized for PubMed and 
adapted for other databases using database specific termi-
nology. No restrictions were placed on the search in terms 
of date of publication or type of research design. The initial 
search of published articles was performed on November 
1, 2018 and was re-run on August 30, 2019 to include the 
most recent studies. The full PubMed search strategy can be 
found in Appendix 1. 

The Comparative Mental Health Responses Between Post-Musculoskeletal Injury and Post-Concussive Injury Among Collegiate...

International Journal of Sports Physical Therapy



ELIGIBILITY CRITERIA 

To be eligible for inclusion, articles were required to meet 
the following inclusion criteria: 1) compare mental health 
responses of collegiate athletes who experienced either a 
concussive or musculoskeletal injury during their competi-
tive season; 2) include a diagnosis of musculoskeletal injury 
by a physician, athletic trainer, or therapist; and 3) defined 
concussive injuries as a diagnosis by a physician and/or on-
field signs and symptoms such as observed or reported ac-
celeration or deceleration of the head, any observable alter-
ation in mental status and/ or any self-reporting symptoms 
such as headache, loss of consciousness, nausea, balance 
problems, or difficulty reading or concentrating. Articles 
that were written in a non-English language or contained 
only concussive or only musculoskeletal injuries were ex-
cluded. 

STUDY SELECTION 

Titles and abstracts were reviewed independently by two 
authors. In situations of disagreement regarding inclusion 
eligibility, the two authors came to an agreement through 
discussion. Full-text articles were then reviewed indepen-
dently by two authors. Disagreements were again discussed 
between the two authors in order to formulate a final de-
cision. Cohen’s unweighted kappa was calculated to assess 
inter-rater reliability during the title- abstract and full- text 
screen. Using this metric, the strength of agreement for 
a Kappa of 0.0-0.20 was defined as slight, 0.21-0.40 was 
fair, 0.41-0.60 was moderate, 0.61-0.80 was substantial, and 
0.81-1.00 was defined as almost perfect.15 

METHODOLOGICAL QUALITY OF INCLUDED STUDIES 

The Joanna Briggs Institute (JBI) Critical Appraisal Tools for 
use in JBI Systematic Reviews: Checklist for Cohort Stud-
ies was used to assess the methodological quality of the in-
cluded studies. This appraisal tool is utilized to determine 
the extent to which a study has addressed the possibility 
of bias in its design, conduct, and analysis. The results of 
this appraisal can then be used to inform synthesis and 
interpretation of the results of the study.16 The tool con-
sists of 11 questions applicable to cohort designs and is a 
guide for researchers to determine if a study should be se-
lected based on the stated inclusion criteria. If the critical 
appraisal tool leads researchers to uncover a large source 
of bias in a study, it should be excluded. Two authors in-
dependently assessed all included articles for methodolog-
ical quality. Disagreements between the two authors were 
settled through discussion. Cohen’s unweighted kappa was 
calculated for the quality assessment process to determine 
the strength of agreement between the two authors. 

RESULTS 
STUDY SELECTION 

The systematic electronic search yielded 1621 results. After 
removing duplicates, 1442 titles and abstracts were 
screened with a reliability of k = 0.89 (95%CI, 0.83 to 1.0). 
Nine articles were included for full-text review, yielding a 

reliability of k = 1.0 (95%CI, 1.0 to 1.0). 
After full-text review, six studies met the inclusion cri-

teria for this review. Studies were excluded during the full-
text review process for the following reasons: 1) it was a 
systematic review, literature review, or thesis, 2) the manu-
script was not written in the English language, 3) the arti-
cle was in an inaccessible journal, 4) did not isolate data on 
collegiate athletes, 4) data were not collected on both con-
cussive and musculoskeletal injuries, and 5) mental health 
outcomes post-injury were not included. The study screen-
ing process is shown in Figure 1. 

DATA EXTRACTION 

One author extracted data from the included studies using 
a standardized form. A separate author independently veri-
fied all the extracted data to ensure data accuracy. Extracted 
data included study characteristics such as 1) study design, 
2) sample size, 3) sample demographic characteristics, 4) 
return to play time, 5) outcome measures, and 5) statistical 
data including the means and standard deviations (SD) for 
outcome variables of interest. These outcomes of interest 
included those related to depression and anxiety and were 
measured by various outcome measures (State-Trait Anxi-
ety Inventory, Centers for Epidemiological Studies Depres-
sion Scale, and Profile of Mood States). Statistical values of 
fear of re-injury and return to play were analyzed. 

OUTCOME/SUMMARY MEASURES 

The State-Trait Anxiety Inventory is a self-reporting 
40-item questionnaire that includes separate measures of 
state anxiety (20 items) and trait anxiety (20 items). The 
state anxiety measure assesses how the subject feels in the 
present moment, whereas the trait anxiety measure as-
sesses how the subject generally feels. Each item is given a 
weighted score of 1 (low level of anxiety) to 4 (high level of 
anxiety); with a maximum possible score of 80 for both the 
state anxiety measure and the trait anxiety measure.17 

The Profile of Mood States (POMS) is a 65- item adjective 
checklist designed to measure the transient emotional 
states of tension-anxiety, depression-dejection, fatigue-in-
ertia, vigor-activity, confusion-bewilderment, and anger-
hostility.18 A modified version of the POMS was developed 
for sport settings. Two items used to assess depression were 
deleted and five items designed to assess esteem-related ef-
fect were added. The final instrument contained 40 adjec-
tives which referred to seven different mood states: fatigue, 
anger, vigor, tension, esteem-related affect, confusion, and 
depression. Responses are made on a 0-4 scale with 0 la-
beled as “not at all” and 4 labeled “extremely.” It was con-
cluded that this modified form has acceptable psychometric 
properties.19 

The Centers for Epidemiological Studies Depression 
Scale (CES-D) is a 20-item self-reporting scale designed to 
measure the depressive symptomology in the general pop-
ulation. Each item is rated on a 4-point, with 0 indicating 
“rarely or none of the time” and 3 indicating “most or all of 
the time.” The CES-D has been validated with the collegiate 
population.20 
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Table 1. Quality assessment of included studies, using the Joanna Briggs Institute (JBI) Critical Appraisal Tool 

First 
Author, 
Year 

Q.1 Q.2 Q.3 Q.4 Q.5 Q.6 Q.7 Q.8 Q.9 Q.10 Q.11 Total 

Covassin, 
2014 

Yes Yes Yes Yes No Yes Yes No Yes No Yes 8/11 

Guo, 2018 Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes 
10/
11 

Hutchison, 
2009 

Yes Yes Yes Yes Yes Yes Yes No Yes No Yes 9/11 

Mainwaring, 
2010 

Yes Yes Yes Yes Yes Yes Yes No Yes No Yes 9/11 

Roiger, 
2015 

Yes Yes Yes Yes No Yes Yes No Yes No Yes 8/11 

Turner, 
2017 

Yes Yes Yes Yes Yes No Yes Yes Yes No Yes 8/11 

Q.1 Were the two groups similar and recruited from the same population? 
Q.2 Were the exposures measured similarly to assign people to both exposed and unexposed groups? 
Q.3 Was the exposure measured in a valid and reliable way? 
Q.4 Were confounding factors identified? 
Q.5 Were strategies to deal with confounding factors stated? 
Q.6 Were the groups/participants free of the outcome at the start of the study (or at the moment of exposure)? 
Q.7 Were the outcomes measured in a valid and reliable way? 
Q.8 Was the follow up time reported and sufficient to be long enough for outcomes to occur? 
Q.9 Was follow up complete, and if not, were the reasons to loss to follow up described and explored? 
Q.10 Were strategies to address incomplete follow up utilized? 
Q.11 Was appropriate analysis used? 

RISK OF BIAS IN INCLUDED STUDIES 

The JBI Critical Appraisal tools for Cohort Studies is as-
sessed out of 11-points. It was determined that one study 
ranked a quality score of 10, two studies ranked 9, and three 
studies ranked at an 8. Common themes with the articles 
include not addressing strategies to deal with confounding 
factors and an insufficient follow-up time. Agreement be-
tween authors for quality assessment of included studies 
was a kappa score of 0.95 (95%CI, 0.86 to 1.0). Although 
no studies were excluded based on their quality assessment 
score, the reader must take caution in over interpreting the 
results from studies of lower quality. The quality assess-
ment scores of individual studies are shown in Table 1. 

STUDY CHARACTERISTICS 

The total number of injured participants in all included 
studies is 824, with 632 experiencing a musculoskeletal in-
jury and 192 experiencing a concussive injury. Mean age for 
athletes with musculoskeletal injury ranged from 19.23 (SD 
± 2.34) to 22.84 (SD ±1.77) years. While athletes with con-
cussion ranged from 19.4 (SD ± 1.45) to 22.54 (SD ±1.73) 
years of age. Three studies did not report mean age. Further, 
559 participants were male, and 265 were female. 

Within the six included articles,21–26 five included foot-
ball and basketball,21–25 four included volleyball,21–24 

three included wrestling,21,22,25 soccer,21,22,24 and field 
hockey,21,22,24 two included softball,21,22 baseball,21,22 

hockey,23,24 lacrosse,23,24 and rugby,23,24 and one included 
mountain biking24 and cheerleading.26 One study did not 
report the type of sport injury breakdown.26 The mean time 

from the concussive injury until subject’s ability to return 
to play ranged from eight days to one month. The mean 
time from the musculoskeletal injury until subject’s ability 
to return to play ranged from eight days to one year. Five 
of the studies first measurement of depression and anxiety 
symptoms were at baseline, meaning prior to an injury oc-
curring.21–25 One of the studies first measurement of de-
pression and anxiety symptoms was within 72-hours post-
injury.26 A summary of the study characteristics is 
presented in Table 2. 

QUALITATIVE REVIEW OF STUDIES 

DEPRESSION MEASURES 

EFFECT OF TIME ON DEPRESSION MEASURES OF 
CONCUSSED ATHLETES 

Five of the included articles reported on depressive symp-
toms for post-concussive injuries.22–26 Depressive symp-
toms were assessed pre-season prior to any type of injury 
(baseline) and at varying time periods after an injury was 
sustained. Four articles agreed that peak depressive symp-
toms in athletes who sustain a concussion occur within 
one-week post-injury, which is a significant difference 
when compared to baseline scores. More specifically, peak 
depressive symptoms ranged from within 72-hours post-
injury,26 within 96-hours post-injury,23 four days post-in-
jury,24 and seven days post-concussive injury.25 However, 
Hutchinson et al. reported that peak scores that occurred 
within 96-hours post-injury are not statistically signifi-
cantly different from baseline.23 Guo et al., reported peak 
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Figure 1. PRISMA flow diagram 

depressive symptoms at one month post-concussive in-
jury.22 Furthermore, four articles are in agreement that de-
pressive symptoms post-concussive injury steadily decrease 
after the peak depressive scores.23–26 Hutchinson et al. and 
Mainwaring et al. showed a decrease in depressive scores up 
to two weeks, while Roiger et al., shows a decrease up until 
three months.23–25 Turner et al. shows a continual decrease 
in depressive symptoms from within 72-hours post-injury 
through return to play.26 

EFFECT OF TIME ON DEPRESSION MEASURES OF 
MUSCULOSKELETAL INJURED ATHLETES 

Five of the included articles reported on depressive symp-
toms for musculoskeletal injuries.22–26 Four articles found 
that depressive symptoms peak within one week of sus-
taining a musculoskeletal injury22,23,25,26 while Mainwar-
ing et al. reported peak depressive scores at 11 days post-
injury.24 However, Hutchinson et al. reported that these 
peak depressive scores are not statistically significantly dif-
ferent from pre-season baseline scores.23 All articles are 
in agreement that depressive symptoms gradually decrease 
over time, however at varying time points reported in each 
study.22,23,25,26 Reduction in depression symptoms varied 
from two weeks post-injury,23 23 days post-injury,24 three 
months post-injury,25 and until return to play (which dif-

fered for each athlete).22–26 

EFFECT OF TIME ON DEPRESSION MEASURES BETWEEN 
CONCUSSED AND MUSCULOSKELETAL INJURED 
ATHLETES 

Interestingly, Roiger et al. found that both the post-concus-
sive and post-musculoskeletal injury athletes had peak de-
pressive scores at one week. However, the concussed par-
ticipants’ scores decreased from one week to one month, 
while the musculoskeletal injury group remained elevated 
over baseline at the one month time point before decreasing 
toward baseline at three months.25 Hutchinson et al. found 
neither group to differ from baseline scores, or differ from 
one another.23 Guo et al. found that while both muscu-
loskeletal injured and concussive groups scored similar at 
pre-season baseline and one week post-injury on depressive 
symptoms, the concussive group scored higher on depres-
sive symptoms at one month after injury than the muscu-
loskeletal group.22 Mainwaring et al. found that concussed 
athletes displayed almost three times more depressive 
symptoms four-days post-injury compared to pre-season 
baseline measures. Meanwhile, the athletes with muscu-
loskeletal injuries reported over seven times more depres-
sion 11 days post-injury than at baseline.24 
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ANXIETY MEASURES 

Three of the included articles reported on anxiety symp-
toms for both post-concussive and post-musculoskeletal in-
juries.21,22,26 Two articles reported trait anxiety symptoms 
measured at pre-season baseline and state anxiety symp-
toms for all post-injury follow-ups.21,22 One article only re-
ported state anxiety symptoms for all post-injury follow-
ups.26 

EFFECT OF TIME ON ANXIETY MEASURES OF 
CONCUSSED INJURED ATHLETES 

For concussive injuries, all three articles found that the 
highest reported anxiety score was the earliest measured 
score, whether that be baseline or within 72-hours post-
injury.21,22,26 All three articles also found a decrease in 
anxiety symptoms from baseline or 72-hours post-injury 
to one-week post-injury.21,22,26 Two articles found an in-
crease in anxiety scores from one-week post-injury to re-

turn to play.22,26 Turner et al. found that within 72-hours 
post-injury, 73.3% of the post-concussive group scored anx-
iety mean scores that exceeded the state anxiety threshold 
for clinical anxiety (scores >38).26 

EFFECT OF TIME ON ANXIETY MEASURES OF 
MUSCULOSKELETAL INJURED ATHLETES 

For musculoskeletal injuries, all three articles found a de-
crease in anxiety symptoms from baseline or within 
72-hours post-injury to one-week post-injury.21,22,26 Guo 
et al. found decrease in anxiety symptoms from one-week 
to return to play.22 Turner et al. found an increase in anx-
iety symptoms from one-week to return to play.26 Addi-
tionally, these authors found that within 72-hours post-
injury, 66.7% of post-musculoskeletal group had anxiety 
mean scores that exceeded the state anxiety threshold for 
clinical anxiety.26 

The Comparative Mental Health Responses Between Post-Musculoskeletal Injury and Post-Concussive Injury Among Collegiate...

International Journal of Sports Physical Therapy



Table 2. Characteristics of Included Studies. 

First 
Author, 
Year 

Study Design 
Participants 
(n) 

Gender 
Mean Age 
(SD) 

Sports Involved Average Return to Play Time (SD) Outcome Measure(s) 

Covassin, 
2014 21 Cohort Study 

MSK (63) 
CONC (63) 

M= 92 
F= 34 

MSK= 
22.84 
(1.77) 
CONC= 
22.54 
(1.73) 

Football, wrestling, softball, 
soccer, volleyball, basketball, 
field hockey, baseball 

MSK: 8.90 (13.31) days CONC: 8.87 
(13.67) days 

State-Trait Anxiety Inventory 
(STAI) Profile of Mood States 

Guo, 2018 
22 

Prospective 
Cohort Study 
with Repeated 
Measures 

MSK (526) 
CONC (71) 

M= 
400 F= 
197 

Football, wrestling, baseball, 
basketball, soccer, softball, 
field hockey, volleyball 

MSK: 1 week= 311, 1 month= 107, 3 
months= 74, 6 months= 27, 12 
months= 7 CONC: 1 week= 63, 1 
month= 8 

Centers for Epidemiological 
Studies Depression Scale (CES-
D) State-Trait Anxiety 
Inventory (STAI) 

Hutchinson, 
2009 23 

Prospective 
Longitudinal 
Cohort Study 

MSK (14) 
CONC (20) 

M= 24 
F= 10 

MSK= 
19.23 
(2.34) 
CONC= 
20.05 
(1.82) 

Basketball, football, hockey, 
lacrosse, rugby, volleyball 

MSK: 8.36 (3.54) days CONC: 12.68 
(19.03) days 

Profile of Mood States (POMS) 

Mainwaring, 
2010 24 

Prospective 
Mixed Cohort 
Design with 
Repeated 
Measures 

MSK (7) 
CONC (16) 

M= 13 
F= 10 

Basketball, field hockey, 
football, hockey, lacrosse, 
mountain biking, rugby, 
soccer, volleyball 

CONC: 25 days Profile of Mood States (POMS) 

Roiger, 
2015 25 

Descriptive 
Epidemiologic 
Study 

MSK (7) 
CONC (7) 

M= 13 
F= 1 

Wrestling, football, 
basketball 

MSK: 12.7 (7.6) days CONC: 16.9 
(19.03) days 

Centers for Epidemiological 
Studies Depression Scale (CES-
D) 

Turner, 
2017 26 

Prospective 
Cohort Study 

MSK (15) 
CONC (15) 

M= 17 
F= 13 

MSK= 
19.95 
(1.15) 
CONC= 
19.4 
(1.45) 

Division I intercollegiate 
athletics program or 
cheerleading team 

MSK: 10.85 (9.63) days CONC: 
13.93 (4.88) days 

State-Trait Anxiety Inventory 
(STAI) Profile of Mood States 
(POMS) 

SD= standard deviation; M= male, F= female, MSK= musculoskeletal, CONC= concussion 
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EFFECT OF TIME ON ANXIETY MEASURES BETWEEN 
CONCUSSED AND MUSCULOSKELETAL INJURED 
ATHLETES 

All three articles found no significant differences between 
the concussive and musculoskeletal groups anxiety scores 
at baseline or at each follow-up session.21,22,26 Turner et al. 
found anxiety scores that exceeded the state anxiety thresh-
old for clinical anxiety within 72-hours post-injury and at 
return to play.26 Turner et al. also found that even though 
both groups means dropped to lower levels of state anxiety 
at one week post-injury, over half of the participants in each 
group (53.3%) still exceeded the state anxiety threshold for 
clinical anxiety.26 

DISCUSSION 

This systematic review explored the comparative mental 
health responses between post-musculoskeletal injury and 
post-concussive injury among collegiate athletes. The re-
sults of the current review illustrate similar depressive pat-
terns in athletes who have sustained a sports-related con-
cussion or musculoskeletal injury from pre-injury 
measurements to return to play. A distinctive pattern was 
also shown for anxiety in both injury groups from pre-injury 
measurements to return to play. 

For anxiety, studies reported scores decreasing between 
the first recorded measurement and one-week post-injury 
and then increasing from one-week post-injury to return to 
play for both injury groups. One exception was presented in 
Guo and colleagues who found athletes reported a continual 
decrease in anxiety symptoms in the musculoskeletal group 
from the pre-injury baseline measurement to return to play. 
This outlier could be due to athletes receiving rehabilitation 
services and progressing to pre-injury abilities, thereby re-
ducing their anxiety about their injury. 

Two interesting findings were observed for depressive 
symptoms amongst the two groups. First, there was a peak 
in depressive symptoms at the first measurement post-in-
jury followed by a steady decline in symptoms at subse-
quent time points for both injury groups.22–25 The eleva-
tion in psychological symptoms post-injury could represent 
a reduction in the hormones that are naturally produced by 
the body, endogenous opiates, which are generated during 
exercise.27 These hormones are associated with feelings of 
comfort, safety, and happiness, which can be interrupted 
when there is a disruption in the athletes training program, 
leading to a psychological disturbance.27,28 

Alternatively, the second discovery found that with con-
cussive injuries, the lowest point of depressive symptoms 
occurred at one-week post-injury, then increased at subse-
quent time points.22–26 This can be attributed to a higher 
risk for post-injury depression the longer an athlete faces 
post-concussive symptoms.22 Additionally, because a con-
cussion is an internal injury rather than external, athletes 
may have difficulty understanding or reasoning as to their 
inability to return to play if they cannot see the injury. Re-
sultantly, the mismatch between the patient’s anticipated 
or expected outcome and their actual ability may alter the 
course of depression.22 Concussed athletes likely expect to 
recover in a short period of time and these athletes may not 

be prepared to cope with any prolongation of that recovery. 
A prolonged recovery results in increased concern about 
further sports participation and extent of the injury.29 

It has been hypothesized that it may not be the injury 
itself that triggers a psychological response, but rather the 
removal from athletic activity participation.30,31 The de-
gree to which an individual identifies with the athlete role 
is termed athletic identity, which can contribute to an ath-
lete’s sense of self. When there is a disruption in this per-
ception, an athlete may question their self-worth due to a 
strong connection between their athletic identity and their 
self-identity.32 Kroshus and colleagues found that athletes 
with greater athletic identity have an increased likelihood 
that post-injury symptoms will go under-reported.33 Ath-
letes may fear that time away from the sport will equate to 
a loss of individuality, and therefore are willing to compete 
rather than sacrifice their perception of themselves. It is not 
only their perception of themselves that is at risk but also 
how others perceive them. Athletes face external pressures 
from teammates, coaches, and peers, motivating them to 
hide their injury symptoms because it is more beneficial for 
the team if the athlete misses the shortest amount of time 
possible after sustaining an injury.33 

Several studies have outlined the benefit of educating 
athletes on post-injury management in regard to mental 
health. Athletes will often not report psychological distur-
bances because they do not realize that such symptoms may 
be related to injury, which often leads to under-reporting 
and denial of symptoms.34 It has been shown that edu-
cation may lead to decreasing the stigma of “sitting out” 
while concussed; however, some argue the long term effi-
cacy of such education is unremarkable.35,36 Murray et al. 
argues that it is unlikely that preventative measures will 
have much impact without a radical change in the percep-
tion of injuries within the sports culture.37 Athletes tend to 
downplay mental or psychological distress due to the ex-
pectations of strength, stability, and unwavering “mental 
toughness” that is ingrained in the sports culture.38 In-
juries, and thus secondary effects of injuries, may only be 
minimized if the aggressive attitude of sports culture is 
more conscientious of an athlete’s overall well-being. 

An additional area of further research may be to de-
termine the long-term effects of injury on quality of life. 
The included articles did not present data on time points 
post-return to play. An article by Richmond et al. reports 
an 18% prevalence of a major depressive disorder, depres-
sion not otherwise specified, or persistent depressive disor-
der one year after even a minor injury.39 It would be of in-
terest to observe if depressive or anxiety symptoms linger 
after return to play and in what aspects of the athlete’s 
life are affected and to what extent. Similarly, a study by 
Montenigro et al. reported cumulative head impacts expo-
sure predicts later-life depression, apathy, executive dys-
function, and cognitive impairment in former high school 
and college football players.40 More information such as 
this would be beneficial in minimizing the taboo of optimal 
self-care after injury, which sports culture does not encour-
age, and aid in providing long-term physiological and psy-
chological care. 

Administering both pre-injury and post-injury patient-
centered outcome measures can provide clinicians with im-
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portant information regarding the extent of an athletic in-
jury. Outcome measures that assess both physical and 
psychological symptoms should be utilized to ensure the 
athlete is being treated holistically and allow monitoring 
of patient progression or regression in an objective manner 
over time.41,42 In addition to outcome measures used 
within the included studies the Profile of Mood States 
(POMS), Centers for Epidemiological Studies Depression 
Scale (CES-D), and State-Trait Anxiety Inventory (STAI); 
the Anterior Cruciate Ligament-Return of Sport after Injury 
(ACL-RSI) Scale and Sport Concussion Assessment Tool-5th 
Edition (SCAT5) can be helpful in screening for an athletes 
psychological symptoms specific to their injuries. These 
tools have been developed to assist coaches and athletes 
in making the appropriate decision in regards of return to 
play. The development of these tools helped legitimize the 
idea that there is a significant emotional response to ath-
letic injury as well as during the subsequent rehabilitation 
process. The findings of this systematic review indicate that 
although anxiety symptoms decreased at subsequent time 
points from baseline, over half of the included athletes had 
scores that would be considered clinically anxious. There-
fore, it is imperative for athletes to become cognizant of 
their psychological symptoms post-injury, to acknowledge 
the need to seek professional assistance when necessary.22 

LIMITATIONS 

Limitations exist in the current study that could affect the 
strength of the results presented. First, only six articles 
met the inclusion criteria for this systematic review and 
of these six, four articles included a small sample size of 
50 or fewer participants. In addition, the articles included 
were deficient in quantitative data. For example, four of the 
six included articles displayed their findings in a line graph 
rather than presenting specific mean score values in either 
the manuscript or tables. Furthermore, the articles included 
were lacking descriptive data within their population, such 
as disclosing which sports were included along with the 

number of participants involved in each sport. Lastly, each 
study provided their own unique definition of “muscu-
loskeletal injury” and did not further subcategorize the 
group based on severity of injury. This may have attributed 
to the wide range of return to play times and subsequent re-
porting of depression and anxiety. Providing the above in-
formation could lead to new discoveries and insight on ar-
eas in need of further research. 

CONCLUSION 

Similar patterns in depressive and anxiety symptoms at var-
ious time points post-injury were observed in both muscu-
loskeletal and concussive injuries. Although anxiety scores 
may fluctuate over the course of recovery, a majority of col-
legiate athletes had scores representative of clinical anxi-
ety throughout subsequent encounters from baseline to re-
turn to play. This indicates that athletes were returning to 
play before their psychological symptoms were back to their 
baseline. The long-term effects of mental health outcomes 
secondary to athletic injury as well as information on return 
to play criteria were not addressed. Further research should 
focus on an appropriate length of time between injury and 
return to play, as well as longitudinal data on psychological 
effects post-athletic injury. 
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