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PRE- AND POST-CONCUSSION 

INJURY 

Lindsey C. McGuire 

Doctor of Philosophy 

Temple University, May, 2014 

Doctoral Advisory Committee Chair: Michael Sachs, PhD 

 The study had three purposes: 1.) examine the temporal 

change in depression symptoms among collegiate student-

athletes throughout a fall athletic season, 2.) identify 

the course of depression in student-athletes pre- and post-

concussion injury, and 3.) examine the relationship between 

neurocognitive performance and depression at baseline and 

post-concussion injury. 

 Depression symptoms were measured every two weeks, 

beginning at pre-season baseline, until the end of the 

athletic season using the Patient Health Questionnaire-9 

(PHQ-9).  The Immediate Post-Concussion Assessment and 

Cognitive Testing (ImPACT) exam was used to measure 

neurocognitive performance at baseline and post-concussion.  

A total of 593 (92.1%) participants were used in the 

depression analyses. 
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On average, nearly a third of the athletes endorsed 

minimal levels of depression symptoms across the fall 

athletic season.  Across the entire athletic season, 3.7% 

of student-athletes had their PHQ-9s red-flag for moderate 

to severe depression symptoms. 

Significant differences were found in depression 

symptoms across time, and by sex.  At pre-season baseline, 

higher depression symptoms were significantly correlated 

with decreased scores on Visual Memory, Visual Motor Speed, 

and Total Symptom Score, and increased Reaction Time. 

A total of 27 concussed athletes were used in the 

concussion and depression analyses.  No significant 

differences were found between depression symptoms pre-

concussion and any of the post-concussion time intervals.  

At 1 week post-concussion, elevated depression symptoms 

were significantly correlated with slower Reaction Time and 

higher Total Symptom Scores at 1 week post-concussion, and 

increased Impulse Control and Total Symptom Scores at 3-5 

months post-concussion.   

 These results demonstrate the need to evaluate 

depression symptoms at pre-season baseline, across the 

athletic season, and post-concussion in collegiate student-

athletes.   
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CHAPTER 1 

INTRODUCTION 

Depression has been identified within 14.8 million 

Americans and is the leading cause of disability in the 

United States (Kessler et al., 2005).  Most diagnoses of 

major depressive disorder occur around the younger adult 

years, putting college-students at the forefront for those 

at risk for depression (Kessler et al., 2005).  

Additionally, sport participation has been shown to both 

hinder and improve the mental health of athletes (Proctor & 

Boan-Lenzo, 2010; Storch et al., 2005).  Involvement in 

collegiate-level athletics may cause excessive stress due 

to time constraints and other required academic and 

athletic related commitments.  This stress often creates an 

imbalance of pressures, which can lead to anxiety and 

depression (Yang et al., 2007).  With the transitional 

period of the first year of college and first collegiate 

sport season, as well as the high risk of injury in 

collegiate sports, these factors may cause even more 

emotional and psychological distress as compared to non-
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athlete college students (Brewer, 2001; Smith, 1996; Udry 

et al., 1997).  Sports medicine professionals have been 

concerned with psychological distress post-injury in the 

athlete population for years; however, there are major gaps 

in the literature regarding prevalence of depression in 

athletes pre- and post-injury. 

Epidemiological studies of psychological distress in 

the athlete population almost always involve cross-

sectional designs, only providing a snap-shot of the 

disease or symptoms at one fixed moment (Appaneal, Levine, 

Perna, & Roh, 2009).  Depression has been shown to improve 

in as early as four weeks with physical activity (Doyne et 

al., 1987), and to remit in a relatively short period of 

time even in the absence of treatment (Beck, 1967).  

Because of this, clinicians and researchers have argued 

that depression should be treated as a temporal variable in 

longitudinal investigations (McDougall et al., 2008).  

However, to date, only two studies have explored post-

injury depression levels utilizing a repeated measures 

design (Appaneal et al., 2009; Leddy et al., 1994). 

Concussion is a common injury in contact sports; 

within the United States alone, between 1.5 and 3.8 million 

concussions in sports occur annually (Langlois, Rutland-
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Brown, & Wald, 2006).  There has been an increase in 

reported concussion incidence in sport over the past 

decade, and research has further explored diagnostic 

criteria for this injury (McCrory et al., 2013).  A sport 

concussion should be evaluated through a multifaceted 

examination, including symptom reporting, balance testing, 

and neuropsychological testing (McCrory et al., 2013).  

Depression is recognized as a psychological symptom related 

to sport concussion (McCrory et al., 2012); however, 

researchers have only started to understand the 

relationship between emotional disturbance and concussion 

injury.  It has been suggested that there is a causal 

pathophysiological response to concussion through which 

depression results (Chen, Johnston, Petrides, & Ptito, 

2008).  Other researchers have argued that student-athletes 

may become depressed secondary to removal from play (Chan & 

Grossman, 1988).  This aspect of sport concussion is highly 

understudied and is necessary to understand in order to 

properly diagnose and treat concussion injury.   

Recently, researchers have made progress investigating 

the connection between athletes and Chronic Traumatic 

Encephalopathy (CTE), a chronic neurodegenerative disease 

of the brain, hypothesized to be caused by repeated 
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concussions or sub-concussive forces to the head over time 

(DeKoskey et al., 2013; McKee et al., 2009).  Former 

professional football, boxing, and soccer athletes, and 

even collegiate football players have been diagnosed post-

mortem with CTE (McKee et al., 2009).  Most athletes with 

CTE suffered from cognitive and neuropsychiatric signs and 

symptoms including deterioration of memory, concentration, 

and attention, as well as more progressive symptoms 

including dementia, aggression, decreased inhibitions and 

judgment, and emotional disturbances, including depression 

(DeKoskey et al., 2013; McKee et al., 2009).  Many athletes 

later diagnosed with CTE committed suicide or died from 

violence or drug-abuse related issues (McKee et al., 2009).  

With the recent movement in knowledge surrounding 

concussion and CTE, the need to understand the relationship 

between depression and concussion injury is more imperative 

than ever. 

Neuropsychological testing has also been indicated as 

one tool for current best practice in identifying and 

evaluating sport-related concussion (McCrory et al., 2012).  

However, minimal research has been conducted regarding the 

relationship between depression and neurocognitive 

performance pre- and post-concussion.  Research has varied 
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in regards to how depression may affect neurocognitive 

function; one study found athletes with higher levels of 

depression performed worse on visual memory testing and had 

higher levels of concussion symptoms at baseline testing 

(Covassin et al., 2012), while another found deficits in 

processing speed (Bailey, Samples, Broshek, Freeman, & 

Barth, 2010).  The inconsistent evidence regarding the 

effects of depression on neurocognitive performance 

indicates the need for further research. Understanding this 

relationship may be instrumental in advancing the 

evaluation and treatment protocols for concussion injury.   

It is imperative that the relationship between 

depression and concussion in the collegiate student-athlete 

population is better understood by professionals and 

researchers in the field of sports medicine.  This research 

is innovative because, for the first time in clinical 

research, temporal changes in depression within collegiate 

student-athletes pre-and post-concussion injury will be 

examined. 

Purpose Statement 

The purpose of this study is to: 1) examine the temporal 

relation of change in depression symptoms among gender, 

race, age, and sport in student-athletes throughout an 
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entire fall athletic season, 2) identify the course of 

depression in student-athletes pre- and post-concussion 

injury, and 3) examine the relationship between 

neurocognitive performance and depression at baseline and 

post-concussion injury. 

Research Questions 

The following research questions were proposed: 

1.  What is the temporal prevalence of and difference in 

depression throughout a fall athletic season in collegiate 

student-athletes? 

2.  Is there a difference in depression pre- and post-

concussion injury in student-athletes? 

3.  Is there a relationship between student-athletes’ 

neurocognitive performance and depression pre- and post-

concussion injury? 

Assumptions 

The assumptions of the study are as follows: 

1.  The participants honestly and accurately completed 

the demographic questionnaire, PHQ-9 depression survey, and 

ImPACT exam. 

2.  The participants understood the instructions and 

purpose of the PHQ-9 depression survey. 
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Limitations 

The limitations of the study are as follows: 

1.  The results from this study may be difficult to 

generalize to all National Collegiate Athletic Association 

(NCAA) Division II and III student-athletes, as the sample 

included only athletes from the state of Pennsylvania. 

2.  The use of a self-report questionnaire may result in 

a distortion due to response style bias and inaccurate 

reporting by the participant. 

Delimitations 

The delimitations of the study are as follows: 

1.  Only male and female student-athletes from four NCAA 

Division II and III universities in Pennsylvania were 

invited participants. 

2.  The target population was limited to student-athletes 

18 years of age and older. 

3.  The target population was limited to those student-

athletes participating in a sport in which the main season 

of competition is in the fall. 

Definition of Terms 

   Depression: Depression is defined by the Centers for 

Disease Control (CDC) as a depressed or sad mood, 

diminished interest in activities which used to be 
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pleasurable, weight gain or loss, psychomotor agitation or 

retardation, fatigue, inappropriate guilt, difficulties 

concentrating, as well as recurrent thoughts of death (CDC, 

2013).  In the present study, the term depression was used 

to denote a depressive episode in which the athlete 

experienced moderate to severe levels of depressive 

symptoms as measured by the Patient-Health Questionnaire-9 

(PHQ-9). 

   Levels of depression symptoms: as measured by the 

following ranges of scores on the PHQ-9, which were 

determined by previous research and development of the 

questionnaire through the DSM-V criteria for diagnosis of 

major depressive disorder: 

  Mild symptoms: score of 5-9 

  Moderate symptoms: score of 10-14 

  Moderately-severe symptoms: score of 15-19 

  Severe symptoms: 20-27 

   Neurocognitive performance: as measured by the Immediate 

Post Assessment Concussion Test (ImPACT) through five 

composite scores including verbal memory, visual memory, 

processing speed, reaction time, and impulse control. 

   Concussion: Concussion was defined in the 2013 Consensus 

Statement on Concussion in Sport as a complex 
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pathophysiological process affecting the brain, induced by 

biomechanical forces.  For the purpose of this study, 

concussion will be defined as an injury to the brain as 

diagnosed by the certified athletic trainer and team 

physician working with the injured athlete per standard 

concussion evaluation protocol outlined in McCrory et al. 

(2012). 

Significance of the Study 

It is evident that the role depression plays in 

concussion injury has yet to be entirely understood by 

researchers and clinicians in the field.  Results from this 

study are expected to add to the small, but growing body of 

literature that attempts to disentangle depression and 

concussion symptoms.  Understanding this relationship may 

be instrumental in improving the evaluation and treatment 

protocols of sport concussion.  Without such knowledge, 

clinicians in the sports medicine field may not be 

accurately making evaluation and return to play decisions.  

Additionally, this study is expected to support and promote 

the adoption of psychological measures within pre-

participation exams, as well as the application of 

evaluating depression as a cofactor in concussion injury. 
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This research study intends to fill several gaps in the 

sports medicine literature, including: 

 providing innovative research of the temporal changes 

in depression symptoms within the collegiate student-

athlete population, adding to the extremely limited 

epidemiological studies of both male and female 

athletes’ prevalence of depression 

 providing knowledge of the temporal changes in 

depression symptoms post-concussion injury using a 

novel research design, adding to the small body of 

literature suggesting there is an increased risk of 

depression 3 months following mild traumatic brain 

injury   

   Outcomes from this study are expected to impact the 

knowledge for clinical practice of sports medicine 

professionals trained in concussion management.  Benefits 

of this research involve promoting physical and 

psychological well-being in student-athletes and the 

physically active population. 
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CHAPTER 2 

LITERATURE REVIEW 

The purpose of this study is to 1) examine the 

temporal relation of change in depression symptoms among 

gender, race, age, and sport in student-athletes throughout 

an entire fall athletic season, 2) identify the course of 

depression in student-athletes pre- and post-concussion, 

and 3) examine the relationship between neurocognitive 

performance and depression pre- and post-concussion.   

The background information pertinent to this 

dissertation will be presented in the following sections; 

1) Depression, 2) Mental Health Issues in Athletes, 3) 

Depression in Athletes, 4) Depression and Athletic 

Injuries, 5) Sport Concussion in Athletes, 6) 

Neurocognitive Performance in Concussion, 7) Concussion and 

Depression, 8) Neurocognitive Performance and Depression, 

and 9) Addressing Mental Health in Athletes. 
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Depression 

Depression has been identified within 14.8 million 

Americans and is the leading cause of disability in the 

United States (Kessler et al., 2005).  There is a lifetime 

prevalence of depression in 16.2% of the general population 

(Kessler et al.), and 25% in women (Kamm, 2005).  The term 

depression has been used in epidemiological studies as a 

general term, despite the fact that there are definite 

distinctions between depressed mood and major depression.  

Appaneal et al. (2009) identified the difference as a 

depressed mood being “a transient state of feeling sad or 

down, whereas major depression is a medical condition 

consisting of an array of symptoms beyond merely depressed 

mood” (p. 61).  Researchers have argued that according to 

the social cognitive approach, the difference between a 

depressed mood and major depression is simply they are two 

different intensities, rather than two separate phenomena 

(Maddux & Meier, 1995).  

The Diagnostic and Statistical Manual of Mental 

Disorders V (DSM-V) by the American Psychiatric Association 

categorizes major depressive disorder (MDD) as: 

A depressed mood or a loss of interest or pleasure in 

daily activities for more than two weeks, in which 

mood represents a change from the person's baseline.  
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The person experiences impaired social, occupational, 

and/or educational function and at least 5 of the 

following specific symptoms nearly every day for at 

least two weeks:  

1. Depressed mood or irritable most of the day, nearly 

every day, as indicated by either subjective report 

(e.g., feels sad or empty) or observation made by 

others (e.g., appears tearful) 

2. Decreased interest or pleasure in most activities, 

most of each day  

3. Significant weight change (5%) or change in 

appetite 

4. Change in sleep: Insomnia or hypersomnia  

5. Change in activity: Psychomotor agitation or 

retardation  

6. Fatigue or loss of energy 

7. Guilt/worthlessness: Feelings of worthlessness or 

excessive or inappropriate guilt  

8. Concentration: Diminished ability to think or 

concentrate, or more indecisiveness  

9. Suicidality: Thoughts of death or suicide, or has 

suicide plan (APA, 2013)  

 

The gold-standard method for diagnosing MDD is through a 

clinical interview, typically conducted by a mental health 

provider (Appaneal et al., 2009).  The clinician-

administered interview consists of a mental health 

professional evaluating the presence and severity of 

depression symptoms, as well as duration and extent of 

impairment, as outlined by the DSM-IV (Appaneal et al.).  

However, less conventional methods of researching and 

evaluating depression and depression symptoms have been 

used such as self-report symptom checklists and measures of 

depression. 
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Numerous self-reporting depression measures have been 

used across research studies of depression, including the 

Beck-Depression-Inventory I and II (BDI-I & BDI-II), the 

Center for Epidemiologic Studies Depression Scale (CES-D), 

the Profile of Mood States-Short Form (POMS-SF), and the 

Patient-Health Questionnaire-9 (PHQ-9) (Cusin, Yang, Yeung, 

& Fava, 2010; Kroenke, Spitzer, & Williams, 2001).  These 

instruments are based on patients’ and respondents’ own 

reports of their current or past psychological health and 

experience of depression.  This type of measurement for 

depression has both advantages and disadvantages.  Compared 

with the clinical interviews, self-report depression scales 

do not take as much time to complete, do not require 

evaluation by trained mental health professionals, and 

often have more standardized administration and scoring 

processes (Cusin et al.). 

Major depression has also been associated with 

physical injury and illnesses and is the leading cause of 

years lived with disability (NIMH, 2006).  Additionally, 

women, blacks, Hispanics, multiple-race persons, and 

college students are significantly more likely to meet 

criteria for major depressive disorder (CDC, 2010; Kessler 

et al., 2005).   
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Depression and Sex 

In the general population there exists a significant 

difference in the prevalence of depression and sex.  Women 

outnumber men as they are 70% more likely to experience 

depression in their lifetime (Kessler et al., 2003).  The 

reason for the disparity in prevalence of depression 

between males and females has yet to be identified; 

however, in North America, rates have been consistently 

higher for woman than men (Schreiber, 2001).  It is still 

unclear the reason behind this distinction in elevation 

based on sex; it has been theorized that females may simply 

be more willing to ask for help and report symptoms, while 

men may be less likely to report depressive symptoms due to 

the stigma of mental health in society (Culbertson, 1997).  

Research has also pointed toward genetic, biological, 

hormonal, environmental, psychological, and social factors, 

such as rearing and social roles, specific to women for 

being at risk for depression (Kessler et al.; Yang et al., 

2007).  However, Schreiber argues this phenomenon is poorly 

understood, and that research has done little to further 

understand it.  She stated: 

Such research, based on an assumption that study 

participants are otherwise similar on other variables, 

has served to “problematize” women’s experience, 
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reducing it to a contextualized individual pathology.  

The result of such research is the predominance in the 

public discourse of biochemical explanations for 

depression, essentially exonerating other social 

contextual matters as well as defining the nexus of 

the problem as the individual rather than society. 

(Schreiber, 2001, p. 86) 

 

She goes on to conclude that depression may be viewed 

as a social disease rather than as a personal illness, 

and women differentially suffer the consequences of it 

because of their gender.  Treating women’s depression 

without attending to the social forces that promote it 

can serve to reinforce the status quo by assisting 

women to adjust to injustice…situating the problem of 

depression in the individual woman rather than in the 

wider society.  The individual woman’s depression is 

the end product of a more insidious and prevalent 

social ill. (Schreiber, 2001, p. 96) 

 

It is clear that further research needs to investigate the 

phenomenon behind elevated levels of depression in females 

versus males. 

Depression and College Students 

Even more specifically, college-aged adults have been 

identified as having elevated levels of depression and 

depressive symptoms, although epidemiology and reported 

prevalence varies in this population (Furr, Westefield, 

McDonnell, & Jenkins, 2001; Gallagher, 2002; Lindsey, 

Fabiano, & Stark, 2009; Nyer et al., 2013).  One reason for 

this is possibly because college students, in particular, 

are under stress.  College students face various stressful 
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factors including leaving their hometown and family for the 

first time, living in a new environment, and balancing 

academics and possibly scholarships (Arazi, Benar, 

Esfanjani, & Yeganegi, 2012).  Studies have shown that 

psychological diseases are “becoming more epidemic among 

students” (Arazi et al., 2012, p. 7).  Lindsey et al. 

(2009) found that one in four college students reported 

experiencing depression in the past year.  Additionally, 

other studies found prevalence rates of 10-15% (Gallagher) 

and 18.9% (American College Health Association, 2008), 

while Furr et al. found that 53% of college students 

struggled with depression at some point in their higher 

education career.  Furthermore, researchers of another 

study found that over a 13 year period, the number of 

students seeking counseling services help for mental health 

issues doubled, and the rate of students with suicidal 

ideation tripled (Benton, Robertson, Tseng, Newton, & 

Benton, 2003).  In fact, suicide is ranked as the second-

leading cause of death among young people between the ages 

of 20 and 24, with 12.7 deaths per 100,000 college-age 

adults (Center for Disease Control [CDC], 2012). 
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Issues in Depression Literature 

The lack of conclusiveness within the literature on 

prevalence of depression in different populations, 

including college students, is due to a number of factors.  

Self-reported measurement scales of depression have often 

been used within the college student population, but the 

variety in measures and ‘cut-off’ points for diagnosing 

depression cause inconsistency within the literature.  

Potentially even more important is the unclear distinction 

in defining depression within the literature.  Studies may 

not distinguish between whether the researchers were 

evaluating major depression disorder, or only reporting on 

the number or levels of depression symptoms.  Additionally, 

often the cut-off scores used within depression scales for 

MDD or varying levels of depression are not reported within 

the published literature.  Lastly, the rate of depression 

in a college sample may be “strongly influenced by calendar 

time as the mediator of both depression-inducing situations 

and dislocation (e.g., examinations and leaving home)” 

(Oliver & Burkham, 1979, p. 667).  Therefore, prevalence 

rates collected from a cross-sectional design may not 

portray accurate epidemiological results of the population.  

These issues in total may lead to the inability for 
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clinicians and researchers to access accurate prevalence 

rates within a specific population. 

It has also been argued that depression scales should 

be valid across the subtypes of depression (dysthymic 

disorder, atypical depression, melancholic depression, 

psychotic depression, catatonic depression, postpartum 

depression, and seasonal depression) (Cusin et al., 2010).  

Many self-report depression scales may not capture the 

heterogeneity of MDD.  For example, the BDI-II includes 

symptoms of both atypical and melancholic depression, but 

may not be sensitive to postpartum or seasonal depression 

(Cusin et al.).  However, although subtypes of depression 

have been definitively outlined within the DSM-V, many 

practitioners in mental health believe that subtypes are 

not imperative to identify, as treatment for depression is 

generally similar across specific subtypes (Cusin et al.). 

Comorbidities 

As stated previously, depression may present with 

several symptoms including decreased motivation and/or 

interest in activities, low energy, a loss of pleasure, 

impaired concentration, changes in sleep and/or appetite, 

and feelings of worthlessness or hopelessness (APA, 2013).  

Symptoms can often overlap with other psychological 
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conditions, illnesses, or injuries, and may vary in 

severity.  As other psychiatric comorbidities may be 

present with depression, they may influence or inflate a 

self-reported depression measure score (Cusin et al., 

2010).  For example, comorbid anxiety disorders are very 

common in MDD, therefore influencing the anxiety items or 

questions on a self-report depression measure (Cusin et 

al.).  This may also be true for obsessive-compulsive 

disorder (OCD) and eating disorders (Cusin et al.). 

Sleep disturbances also often overlap with depression 

symptoms.  Research has found a relationship between sleep 

disturbance in college students and “suicidal ideation, 

irritability, poor physical health, academic difficulties, 

substance use, and poor mental health” (Nyer et al., 2013, 

p. 874).  Additionally, sleep disturbance has been 

identified as both a risk factor for and prodromal symptom 

of MDD (Breslau, Roth, Rosenthal, & Andreski, 1996; Fava, 

Grandi, Canestrari, & Molnar, 1990).  Reported prevalence 

rates of sleep disturbances in college students have varied 

depending on measurement definition (insomnia, versus sleep 

disturbance or ‘poor quality sleepers’), but have ranged 

from 13% (insomnia) to 60% (‘poor quality sleepers’).  One 

study found that college students with depression symptoms 
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and specifically sleep disturbance had higher levels of 

anxiety and impaired functioning than students without 

sleep disturbances (Nyer et al.).  Disentangling symptoms 

of depression and comorbidities may be difficult for 

practitioners; therefore, evaluating for other conditions 

which may influence the evaluation of depression may be 

imperative in both research and practice. 

 

Mental Health Issues in Athletes 

Physical Activity and Mental Health 

Physical activity has consistently been shown to have 

psychological benefits throughout the research literature 

(Arazi et al., 2012; Gavric, Markovic, & Cukafic, 2012; 

Linonis et al., 2012; White, Kendrick, & Yardley, 2009).  

Benefits include decreased stress, state-trait anxiety, 

depression (Arazi et al.), and negative affect, and 

increased positive affect, self-efficacy, self-esteem, and 

physical self-perceptions (White, Kendrick, & Yardley).  

Additionally, a lack of physical activity may cause several 

chronic psychological and physical diseases including 

cardiovascular, diabetes, osteoporosis, cancers, and 

premature mortality (Katzmarzyk, Janssen, & Ardern, 2003; 

Linonis et al.).   



22 

 
Biological explanations for an increase in mood from 

physical activity may be the fitness effects on the release 

of neurotransmitter substances.  However, it has been 

reported that an increase in serotonin may take several 

weeks before any affects may even occur (Bear, Connors, & 

Paradiso, 1996).  Regarding acute exercise, some 

researchers have found that improved self-efficacy from 

acute exercise has direct effects on depressed mood.  Bodin 

and Martinsen (2004) found that “exercise associated with 

increased self-efficacy has more beneficial effects on mood 

than an activity in which self-efficacy already is high” 

(p. 632).  Therefore, in populations in which self-efficacy 

is already high, such as college athletes, physical 

activity may not have any immediate benefit on mood, but 

the possible biological variables of exercise causing an 

increase in mood over time may be beneficial (Bodin & 

Martinsen).   

Additionally, research has evaluated both aerobic 

physical activity (running) and anaerobic activity (lifting 

weights, short sprints) for psychological benefits of 

decreasing depression and improving mood, and though both 

have proven beneficial for treating depression and 

improving mood, there is no conclusive difference between 
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the two types (Phillips, Kiernan, & King, 2003).  However, 

Phillips et al. report that undoubtedly more research is 

needed with methodological strength to determine the 

difference between aerobic and anaerobic exercise in the 

prevention and mediation of depression. 

Collegiate Athletes and Mental Health 

Research has shown that despite the benefits of 

physical activity, student-athletes, specifically 

collegiate student-athletes, may be at the same or higher 

risk for mental health issues as the general population and 

even college students (Proctor & Boan-Lenzo, 2010; Storch, 

Storch, Killiany, & Roberti, 2005).  Involvement in 

collegiate-level athletics may cause excessive stress due 

to a number of factors.  These include time constraints, 

increased competition level, competing for and maintaining 

a starting position, negotiating relationships with 

teammates and coaches, performance anxiety, decreased 

social interactions as a result of athletic commitments, 

and other required student-athlete academic and athletic 

related commitments such as study-hall, excessive travel, 

and missing classes for games (Storch et al.).  These 

stress factors are in addition to the expected stressors 

that come with normal college attendance such as academic 
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pressure, making friends, and financial constraints (Storch 

et al.).  Such an immense number of stressors can often 

create an imbalance of pressures, which can lead to anxiety 

and depression (Yang et al., 2007).  In addition, with the 

transitional period of the first year of college and first 

collegiate sport season, as well as the high risk of injury 

in collegiate sports, these factors may cause even more 

emotional and psychological distress as compared to non-

athlete college students (Brewer, 2001; Smith, 1996; Udry 

et al., 1997).   

 Despite the “two diverging schools of thought” 

regarding the “potentially distress buffering or distress 

contributing nature of athletic participation” (Storch et 

al., 2005, p. 87), collegiate athletes are not exempt from 

mental health issues (Kamm, 2005).  Certain 

psychopathologies have been shown to be higher in 

collegiate athletes than in non-athlete populations, such 

as problems with alcohol (Nelson & Wechsler, 2001) and 

eating disorders (Sundgot-Borgen, 1994).  Furthermore, the 

incidence of numerous other mental health issues and 

psychopathologies in athletes seem to mirror the prevalence 

in society, if not stretch beyond the incidence in the 

general population (Kamm).  These pathologies include but 
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are not limited to depression, bipolar disorder, anxiety 

disorder, panic disorder, social anxiety disorder, post-

traumatic stress disorder, obsessive-compulsive disorders, 

eating disorders, alcoholism and substance abuse, anabolic 

steroid abuse, muscle dysmorphia, over-the-counter pain 

relieving drug abuse, pathological gambling and fantasy 

league gambling, attention deficit/hyperactivity disorder, 

and learning disabilities (Kamm).  Neuropsychiatric 

syndromes are also found in the athlete population such as 

postconcussion syndrome, chronic traumatic encephalopathy, 

and dementia pugilistica (Kamm).  Given that depression is 

the leading cause of disability and the second most common 

psychological condition in the United States, and 18-29 

year olds are 200% more likely to experience depression 

than older adults for a 12-month prevalence (Kessler et 

al., 2003), it is important to discuss the prevalence of 

this disease, in particular, within the collegiate athlete 

population.  

 

Depression in Athletes 

Collegiate student-athletes have been found to be at 

an increased risk for depression (Hammond, Gialloreto, 

Kubas, & Davis, 2013; Storch et al., 2005; Weigand, Cohen, 
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& Merestein, 2013; Yang et al., 2007).  Despite this 

finding, reported research on depression rates in otherwise 

healthy collegiate student-athletes is minimal, and results 

vary from 13.5% to 26% using self-report depression 

measures (Armstrong & Oomen-Early, 2009; Donohue et al., 

2004; Hammond et al., 2013; Proctor & Boan-Lenzo, 2010; 

Ramanathan, Rabinowitz, Barwick, & Arnett, 2012; Salehian, 

Mirheidari, Imani, Barghi, & Moghaddam, 2011; Yang et al., 

2007). 

In the limited literature evaluating the prevalence of 

depression in collegiate athletes, only five studies were 

found to compare depression in athletes and non-athletes 

(Armstrong & Oomen-Early, 2009; Donohue et al., 2004; 

Proctor & Boan-Lenzo, 2010; Salehian et al., 2011; Storch 

et al., 2005), and one compared current and retired 

athletes (Weigand et al., 2013).  Of those studies, two did 

not include females (Proctor & Boan-Lenzo; Salehian et 

al.).  This is surprising, given the well-documented 

increased level of depression in college-aged females 

compared to their male counterparts (Lindsey, Fabiano, & 

Stark, 2009).   

Donohue et al. (2004) found no difference between 

collegiate NCAA student-athletes and recreation student-
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athletes, and found that combined, the NCAA student-

athletes and recreation athletes had lower global 

psychopathology than the general college-student control 

group.  However, Donohue et al. did not specifically report 

on depression, but used the Symptom Checklist-90 (SCL-90), 

which measures nine dimensions of psychiatric functioning.   

Armstrong and Oomen-Early (2009) also found that 

college non-athletes had significantly lower levels of 

depression than NCAA Division I collegiate athletes.  

Additionally, they found that female college students in 

total, including female student-athletes, had significantly 

higher levels of depression than male students and male 

student-athletes combined.  However, the methodology of 

this study was questionable, as the researchers recruited 

participants during lunch and dinner hours within the 

school’s cafeteria, and waited for students to volunteer to 

participate.  It could be possible that depressed students, 

as well as depressed student-athletes, may be less likely 

to volunteer and approach a study opportunity.  Only 104 

student-athletes participated, and specific sport 

participation was not identified.  The researchers also 

only reported the mean depression scores from the Center 

for Epidemiologic Studies Depression Scale (CES-D) used in 



28 

 
this study, and did not discuss the varying levels of 

depressive symptoms or prevalence of clinically significant 

levels of depression in the athletes or any group.  It is 

important to note that although there was no significant 

interaction effect between athlete status and gender, the 

mean score for female student-athletes was 15.49, where a 

16 is considered positive for depression (Armstrong & 

Oomen-Early). 

Proctor and Boan-Lenzo (2010) examined the difference 

between male college student non-athletes’ and male 

student-athletes’ level of depression, also using the CES-

D.  Of the male athletes, 15.6% met the threshold for 

possible clinical depression, compared to 29.4% of the male 

non-athletes.  The researchers found male-non athletes had 

significantly higher depressive symptoms, but only when 

controlling for task-oriented and emotion-oriented coping 

styles.  However, only 66 male athletes participated, and 

all were baseball players; females were not included. 

Salehian et al. (2011) also compared only male 

college-student non-athletes and male college student-

athletes, and found similar results using the Beck 

Depression Inventory (BDI).  However, the researchers did 

not report which version of the BDI was utilized.  The only 
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reported statistical results were the mean BDI scores for 

the 99 athletes (M = 10.61) and 96 non-athletes (M = 

17.54), within this Iranian college-student population. A 

significant difference was found between the two groups.  

Caution should be taken when utilizing this study in 

comprehensive literature reviews, as methodology was not 

discussed and no other information regarding the 

participants was provided.  Given that the version of the 

BDI was not even reported, this study is potentially not 

valid regarding comparing male athletes and non-athletes 

and depression. 

Despite the previously discussed findings that 

student-athletes do not have higher levels of depression 

compared with non-athletes, Storch et al. (2005) found 

different results within a sample of Division I collegiate 

student-athletes.  Female collegiate athletes had 

significantly higher depression scores than male and female 

non-athletes, and male athletes, when using the Depression 

subscale of the Personality Assessment Inventory (PAI).  

Additionally, although not statistically significant, 9.8% 

of female athletes and 3.7% of male athletes had clinically 

significant levels of depression (13.5% combined), compared 

to 6.1% and 7.6% of female and male non-athletes (13.7% 
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combined), respectively.  This was the only study found 

that utilized male and female college student-athletes and 

non-athletes, and reported the prevalence rates of 

depression.  Unlike any of the other studies, the 

researchers also reported the sports teams that 

participated, including women’s soccer, volleyball, 

basketball, swimming, and men’s swimming, tennis, and 

football, though analyses by individual sport were not 

performed due to the number of participants heavily 

weighted in football and low numbers in other sports. 

Weigand et al. (2013) examined the levels of 

depression between current and retired collegiate athletes.  

Interestingly, they found that not only did current 

student-athletes have significantly higher mean depression 

scores on the Wakefield Depression Scale, but there were 

significantly more current athletes with clinical 

depression levels than retired athletes.  Of the current 

student-athletes, 16.77% reported clinically significant 

levels of depression.  However, there was no statistical 

difference in depression found between males and females in 

the current or retired athletes, despite different findings 

in the literature (Armstrong & Oomen-Early, 2009; Storch et 

al., 2005; Yang et al., 2007). 
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Lastly, three other studies examined levels of 

depression in otherwise healthy collegiate student-

athletes, but did not utilize a non-athlete control group 

(Hammond et al., 2013; Ramanathan et al., 2012; Yang et 

al., 2007).  Yang et al. included 257 Division I NCAA male 

and female student-athletes, and evaluated depression using 

the CES-D.  The researchers found that 21% of the student-

athletes reported a score of 16 or higher, indicating 

clinical levels of depression.  This percentage is markedly 

higher than the only other reported prevalence rates of 

depression in collegiate athletes, of 13.5% (Armstrong & 

Oomen-Early, 2009) and 16.77% (Weigand et al., 2013).  

Moreover, pain and a history of clinically diagnosed 

depression were variables for experiencing significantly 

more symptoms of depression.  Adjusted Odds Ratios 

determined that “athletes who were female or freshman or 

who experienced a pain score of 1 or higher in the past 

week, had significantly increased odds of experiencing 

symptoms of depression” (Yang et al., 2007, p. 484).  The 

high proportion of college-athletes in this study with 

clinical levels of depression is similar to findings of 

reported depression among the general college-student 

population (Lindsey et al., 2009).  Yang et al. therefore 
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argue that participation in collegiate athletics does not 

necessarily create a distress-buffering environment and 

exempt student-athletes from clinical depression. 

Hammond et al. (2013) examined depression in 50 elite 

male and female varsity Canadian swimmers, who were 

competing to represent Canada internationally.  The 

researchers utilized both a semi-structured interview and 

the BDI-II.  The results indicated through the semi-

structured interview that over the past 36 months, 68% of 

the athletes met criteria for MDD.  After the qualifying 

competition, 34% met the criteria for MDD, and 26% self-

reported mild to moderate levels of depressive symptoms on 

the BDI-II.  Additionally, prior to competition, 

significantly more females than males were found to have 

had clinical levels of depression.  These results indicate 

the need for further research using a semi-structured 

interview, as the self-reported depression results nearly 

mirrored that of Yang et al. (2007), but the interview 

found a much higher prevalence.  The limitations in this 

study are important to note, whereas it was a smaller 

sample size, only utilizing Canadian swimmers, who were 

competitors at the elite national level, competing to 

potentially become international elite athletes.  This 
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level of competition might not be comparable to Division I 

NCAA athletes, and certainly may be different than other 

levels of NCAA competition. 

Lastly, Ramanathan et al. (2012) evaluated depression 

in Division I student-athletes, but used the Beck 

Depression Inventory-Fast Screen (BDI-FS), a seven-question 

abbreviated scale from the original BDI.  Using a cut-off 

score of 2 or above, 19.9% of 256 athletes were above the 

clinical cutoff for depression.  Of the participants, 72 

were female and 184 were male, and the majority were 

Caucasian American (n = 183) and played football (n = 92).  

However, in this study, the prevalence of clinical 

depression was a small reported result within a larger 

study on the validity of affect measurements in symptom 

reporting.  No other analyses or descriptive statistics 

were performed regarding the BDI-FS and sex, age, race, or 

sport. 

Methodology 

In addition to methodological variety and flaws in 

measures and reported results within the athlete depression 

literature, epidemiological studies of psychological 

distress in athlete populations almost always involve 

cross-sectional designs, only providing a snap-shot of the 
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disease or symptoms at one fixed moment (Appaneal et al., 

2009).  However, depression has been shown to improve in as 

early as four weeks with physical activity (Doyne et al., 

1987), and to remit in a relatively short period of time 

even in the absence of treatment (Beck, 1967).  Because of 

this, clinicians and researchers have argued that 

depression should be treated as a temporal variable in 

longitudinal investigations (McDougall et al., 2008).  

Additionally, as student-athletes may be more likely to 

sustain an injury than their non-athlete peers, it is 

important to discuss the prevalence and factors of 

depression among injured athletes. 

 

Depression and Athletic Injuries 

Post-injury mood disturbance and negative post-injury 

reactions in athletes are well-documented in the literature 

(Smith & Milliner, 1994).  Studies have found athletes with 

injuries experience greater levels of psychological 

distress than otherwise healthy athletes (Brewer, 2001; 

Petrie & Perna, 2004).  Negative psychological reactions to 

injury have been linked to several factors including 

severity of the injury (Johnston & Carroll, 1998), lack of 

knowledge about the injury or recovery process, time of 
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season, injury history, recovery progress (Johnston & 

Carroll; Mainwaring, 1999), and perceived social support 

(Brewer et al., 1995; Udry et al., 1997).  The literature 

specifically investigating depression symptoms and clinical 

levels of depression is extremely limited (Appaneal et al., 

2009).   

Similar to other studies measuring depression in 

otherwise healthy student-athletes, research examining 

post-injury depression have reported a variety of results 

and several flaws in methodology.  Collectively, the rates 

of athletes’ reported clinical levels of post-injury 

depression symptoms have ranged from 5% to 21% (Appaneal et 

al., 2009; Brewer et al., 1995; Leddy et al., 1994; Manuel 

et al., 2002; Petrie, Brewer, & Buntrock, 1997).  Only four 

of the published studies on post-injury depression utilized 

collegiate student-athletes; two utilized a retrospective 

design (Brewer & Petrie, 1995; Petrie et al.), and two 

utilized a prospective, repeated measures design (Appaneal 

et al.; Leddy et al., 1994). 

Brewer and Petrie (1995) retrospectively surveyed a 

large sample of Division I NCAA collegiate football players 

using the CES-D.  Athletes were grouped into those who had 

reported an injury in the past academic year (n = 488), and 
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those who did not (n = 428).  Athletes with an injury 

history were significantly more likely to report higher 

CES-D depression symptom scores than uninjured athletes.  

Thirty-three percent of injured athletes and 27% of 

uninjured athletes met the CES-D cut-off score of greater 

than 16 for clinical levels of depression.  As the 

uninjured athletes’ rate of depression in this study 

mirrored that of other research (Lindsey et al., 2009; Yang 

et al., 2009), Brewer and Petrie’s results suggest that in 

addition to the “one in four” rate of depression in college 

students and otherwise healthy college student-athletes, 

injured athletes may be at even higher risk for depression. 

 In 1997, Petrie et al. repeated the previous study’s 

design, but included female athletes.  Contrary to the 

aforementioned study, they did not find differences between 

previously injured and uninjured male athletes, but did 

find significant differences between previously injured and 

uninjured female athletes’ levels of depression (Petrie et 

al.).  Unfortunately, the results of these retrospective 

studies are limited, as time between injury and reported 

depression symptoms was not recorded nor controlled. 
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Repeated Measures of Depression Post-Injury 

To date, only two studies have explored post-injury 

clinical depression levels utilizing a repeated measures 

design (Appaneal et al., 2009; Leddy et al., 1994).  Leddy 

et al. investigated depression symptoms utilizing the BDI 

in Division I male athletes at pre-season baseline, within 

one week post-injury, and a two month follow up, with 

matched non-injured athletes as controls.  Injured athletes 

reported significantly higher BDI scores at one week post-

injury. At two months post-injury, injured athletes who 

still had not returned to play had significantly higher BDI 

scores than uninjured athletes and injured athletes who had 

returned to play.  Over half (51%) of the injured athletes 

had at least mild depressive symptoms (>10 on BDI), and 12% 

had clinically significant levels of depression.  Although 

utilizing a prospective, repeated measures design, this 

study was also not without methodological flaws.  History 

of depression was not controlled for and female athletes 

were not included.  Again, it is surprising that several 

studies investigating athletes’ levels of depression have 

not included female athletes, despite the well-documented 

increased level of depression in college-aged females 

compared to their male counterparts (Dyson & Renk, 2006).   
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Appaneal et al. (2009) examined levels of depression 

in male and female student-athletes post-injury, utilizing 

both a semi-structured interview guide for the Hamilton 

Rating Scale for Depression (SIGH-D) and the CES-D self-

report measure, at one week, one month, and three months 

post-injury, with a non-injured control group.  Results 

from the semi-structured interview revealed significantly 

higher levels of depression in injured athletes compared to 

their matched uninjured controls at one week and one month 

post-injury.  However, no difference was found in SIGH-D 

scores at one week post-injury, or at any time point in 

CES-D self-reported depression scores between injured and 

uninjured athletes.  The researchers found “the CES-D 

consistently over-estimated the prevalence of moderate-to-

severe depression” (Appaneal et al., 2009, p. 71).  

However, the sensitivity of the CES-D was initially high at 

one month and poor at three months post-injury.  The 

researchers attribute this change to the possibility that 

athletes with moderate-to-severe prolonged depression may 

not have been accurately reporting their depression 

symptoms on the CES-D, while they may have been more open 

during their interviews.  Regardless, Appaneal et al. found 

that at one month post-injury, 9.6% of the injured athletes 
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met the criteria for clinical depression, and 4.5% at three 

months post-injury.  Despite the improved experimental 

design of this study, the researchers did not control for 

pre-injury levels of and pre-existing history of 

depression.  To date, no studies have evaluated the 

temporal course of depression in both injured and non-

injured male and female collegiate student-athletes, pre- 

and post-injury. 

 

Sport Concussion in Athletes 

 A sport-related concussion is defined as a complex 

pathophysiological injury to the brain caused by traumatic 

biomechanical forces (McCrory et al., 2013).  Annually, 1.6 

to 3.8 million sport-related concussions have been found to 

occur in the United States (Langlois et al., 2006).  The 

sport with the highest prevalence of concussion among all 

high school sports injuries is girls’ soccer (18.8%), 

followed by boys’ soccer (16.6%), girls’ basketball 

(17.5%), football (15.9%), and softball (15.5%) (Kerr, 

Collins, Fields, & Comstock, 2011).  It is clear through 

definitive epidemiological studies that female athletes 

sustain more concussions; 18.2% and 13.1% of all female and 

male high school sports’ injuries, respectively, are 
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concussions (Gessel, Fields, Collins, Dick, & Comstock, 

2007; Kerr et al.).  In football, player to player contact 

has been found to contribute to 87.8% of all concussion 

injuries (Kerr et al.).  Additionally, the rates of 

concussions in collegiate athletes have been found to be 

higher than in high school athletes (Gessel et al.).  

However, concussions made up a greater percentage of total 

injuries in high school athletes compared to collegiate 

athletes (Gessel et al.). 

 It is also important to point out and distinguish 

between the various other terms for ‘concussion’ used 

within the literature.  The term concussion is often used 

interchangeably with mild traumatic brain injury (mTBI), 

especially within a sporting context and within US 

literature (McCrory et al., 2013).  However, other terms 

used within the literature interchangeably include 

concussion injury, sport-related concussion, mild brain 

injury, mild head injury, minor head injury, minor head 

trauma, and minor TBI (CDC, 2003).  However, some 

clinicians and researchers believe and often refer to 

concussion and mTBI as separate injury constructs.   

The only noted difference by researchers who 

differentiate between concussion and mTBI is within the 
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definition, in which researchers use the mTBI definition by 

the American Congress of Rehabilitation Medicine as: “loss 

of consciousness for no more than 30 minutes or amnesia as 

a result of a mechanical force to the head, and a Glasgow 

Coma Scale (GCS) score of 13 to 15” (Willer & Leddy, 2006, 

p. 416).  The stark difference in this definition from 

concussion lies wherein mTBI includes a short, but 

identifiable loss of consciousness or amnesia.  Within this 

definition and model, concussion is viewed as a subset of 

mTBI, but may also overlap in diagnosis with mTBI.  

However, the CDC (2003) defines mTBI as “an injury to the 

head as a result of blunt trauma or acceleration or 

deceleration forces that result in one or more of the 

following conditions:  

Any period of observed or self-reported:  

-transient confusion, disorientation, or impaired 

consciousness; 

-dysfunction of memory around the time of injury; 

-loss of consciousness lasting less than 30 

minutes” (p. 2) 

Using the CDC’s definition, loss of consciousness may or 

may not occur in mTBI, and therefore, concussion cannot 

necessarily be distinguished from mTBI. 
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Regardless of which definition of mTBI a clinician or 

researcher uses, no definitive conclusion has been made 

between the distinction between concussion and mTBI 

(McCrory et al., 2013).  Additionally, DeMatteo et al. 

(2010) found that labeling children’s mild brain injury as 

a concussion predicted earlier discharge from hospitals and 

schools.  The researchers found that many clinicians 

treated mTBI and concussion as two different diagnostic 

categories, even though both reflected the same diagnosis 

and subset of traumatic brain injury.  It was pointed out 

in this study that the term concussion was often used, by 

both parents and clinicians, to imply the exclusion of a 

brain injury.  The incorrect usage of the term concussion 

may be falsely reassuring to parents; a concussion may seem 

less of an injury than the term mTBI (DeMatteo et al.).  

For this reason, DeMatteo et al. suggest the term ‘mTBI’ 

may be more appropriate for use within the field than 

‘concussion’.  It is important that this unclear 

distinction or uniformity between concussion and mTBI is 

identified for purposes both within medical practice and 

research.  Without a consensus, research will continue to 

use different terms, and therefore, evidence-based 
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outcomes, epidemiology, and subsequent treatment and 

management of these injuries may be unclear. 

For the purpose of this paper and following suit with 

concussion literature within the United States, in cases 

where mTBI is used, statements were drawn from literature 

in which the researchers noted the undifferentiated terms 

of concussion and mTBI. 

Pathophysiology 

The pathophysiology of a concussion is typically 

described as a process, rather than a static event 

(Echemendia, 2012).  This process begins with the initial 

mechanics of the injury, in which trauma to the brain 

occurs.  The pathomechanics of a concussion occurs as 

traumatic forces are sustained to the head, neck, face, 

jaw, or elsewhere on the body that causes an ‘impulsive’ 

force to the brain.  Neurometabolic changes of the cell 

membranes begin to occur immediately following the trauma.  

There is an influx of calcium, and an efflux of potassium 

in the cells (Echemendia).  The depolarization of the cells 

causes them to compensate by activating ion pumps, which 

causes an increase in the use of glucose, or 

hyperglycolysis.  The increased breakdown of glucose 

increases the amount of lactate, which may cause secondary 
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ischemic injury and potentially aid in the predisposition 

for recurrent injury.  The hyperglycolysis causes a 

hypermetabolic state and decrease in cerebral blood flow, 

which is a problem because this decreases the amount of 

available glucose in the brain.  As the brain uses glucose, 

a hypometabolic state results, essentially slowing the 

metabolic processes that are necessary within the brain to 

function properly.  This hypometabolic state typically 

lasts approximately 10 days, which is about the 7-10 day 

time frame that has been identified by researchers for 

being at risk for recurrent injury post-concussion 

(Guskiewicz, Echemendia, & Cantu, 2009).  In fact, one 

study found that of athletes with repeat concussions in 

one-season, over 90% occurred within 10 days of the first 

injury, and 75% occurred within seven days (Guskiewicz et 

al., 2003).  It is extremely important to recognize that a 

concussion is not a static event, but a process that can 

occur up to and in some cases longer than 10 days.  

Therefore, it is essential that the pathophysiology of this 

injury is taken into consideration when managing sport 

related concussion. 

 

 



45 

 
Concussion Symptomology 

A concussion will present with acute symptoms and 

evolving neurological impairment that is generally 

identified as a functional disturbance rather than a 

structural one (Echemendia, 2012).  Because of this, 

concussions typically cannot be diagnosed by or seen on 

traditional neuroimaging such as an MRI or CT scan.  A 

concussion may or may not involve loss of consciousness, 

but may include one or more varying degrees of signs or 

symptoms (McCrory et al., 2013).   

Symptoms of concussion include somatic, cognitive, 

emotional, and sleep disturbance symptoms (McCrory et al., 

2013).  Somatic symptoms include physiological feelings 

such as a headache, dizziness, nausea, and ringing in the 

ears.  Cognitive symptoms include feeling like one is “in a 

fog” or feeling “out of it”; emotional symptoms include 

lability, depression, and anxiety, among others.  

Additionally, concussions can cause sleep disturbances such 

as not being able to fall asleep or insomnia.  Physical 

signs of concussion comprise of any loss of consciousness, 

and retrograde or anterograde amnesia.  Behavioral signs 

may include a change in personality or irritability 

(McCrory et al.). 



46 

 
Headache has been identified as the most commonly 

reported symptom in concussion injuries (Guskiewicz et al., 

2003).  In one study of collegiate football players, 85.2% 

of concussed athletes reported a headache, followed by 77% 

with dizziness and balance difficulties, and almost 70% 

“feeling slowed down” (Guskiewicz et al.).  On average, 

symptom duration lasted approximately three and a half days 

and nearly 90% had full symptom recovery within one week; 

however, athletes with a history of multiple previous 

concussions had slower recovery than athletes who sustained 

their first concussion (Guskiewicz et al.).  Of those 

athletes with three or more previous concussions, 30% had 

symptoms lasting over one week compared to 14.6% of 

athletes with just one previous concussion. 

The role of dizziness after mild traumatic brain 

injury (MTBI) and concussion has had considerable attention 

within the research field (Chamelian & Feinstein, 2004).  

Typically, outcome predictors for concussion have been 

focused on severity of concussion and demographic and 

psychosocial variables such as absence of work before 

injury, low educational level, preexisting psychiatric 

conditions, drug and alcohol abuse, and increased age 

(Chamelian & Feinstein).  However, the presence of 
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dizziness post-concussion has been identified as a 

predictor of prolonged recovery (Lau, Kontos, Collins, 

Mucha, & Lovell, 2011) and failure to return to work as 

well (Chamelian & Feinstein).  Chamelian and Feinstein 

found that a group of patients with mTBI with subjective 

complaints of dizziness were significantly less likely to 

return to work, had greater psychosocial dysfunction, and 

were more anxious and depressed, compared to mTBI patients 

without dizziness.  The researchers point out there was no 

other demographic differences between groups, however, it 

could not be concluded whether dizziness promoted anxiety 

and depression, or these psychological issues exacerbated 

symptoms of dizziness post-injury (Chamelian & Feinstein). 

Symptom Reporting 

Despite the suggested incidence of 1.6 to 3.8 annual 

sport-related concussions in the US (Langlois et al., 

2006), this number is likely an underestimation of the true 

incidence of concussion in the US.  Athletes have been 

found to significantly underreport concussions (Register-

Mihalik et al., 2013).  In one study, athletes reported 

continuing to play despite having concussion symptoms, 

including dizziness and a headache (Kaut, DePompei, Kerr, & 

Congeni, 2003).  The researchers also found that 56% of the 
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athletes reported no knowledge of the possible consequences 

following a head injury.  This percentage, however, is 

likely lower today, given a decade has passed with 

considerable media and governmental attention to concussion 

education (McCrory et al., 2013). 

Regardless, researchers in the field suggest that more 

than 50% of concussions sustained in sport go unreported 

(McCrea, Hammeke, Olsen, Leo, & Guskiewicz, 2004).  This is 

alarming, given that sports are “second only to motor 

vehicle crashes as the leading cause of traumatic brain 

injury among people aged 15 to 24 years” (Gessel et al., 

2007, p. 495).  Therefore, concussion prevention and 

management should take underreporting of concussions and 

symptoms into account. 

Concussion Management 

A sport concussion should be evaluated through a 

multidisciplinary approach, including symptom reporting, 

balance testing, and neuropsychological testing (McCrory et 

al., 2013; Valovich, 2009).  When managing a concussion, 

determining severity is important after the injury occurs.  

This can be done using predictors for injury outcome 

through research, as well as a multifaceted approach of 

considering several different factors including “clinical 
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symptoms, physical signs, cognitive impairment, 

neurobehavioral features, and sleep disturbance” (McCrory 

et al., 2013, p. 251).  Assuming the appropriate resources 

are available, the concussion should be managed utilizing a 

multidisciplinary approach. 

First, it is important to recognize that baseline 

testing may be used in order to get a reference point for 

individual athletes’ typical sign and symptom reporting, 

balance, and neuropsychological performance (McCrory et 

al., 2013).  Although it has been suggested by researchers 

that a baseline allows for more valid results regarding 

post-concussion evaluation within individual athletes, 

McCrory et al. reported that there is not sufficient 

evidence to require baseline testing for concussions.  The 

feasibility of obtaining baseline neuropsychological and 

balance testing may not be present in many settings, such 

as high schools with only one or no athletic trainer.  

Therefore, interpreting post-concussion tests without 

baseline scores using established norms for each age group 

is still a valid way to evaluate this aspect of concussion 

(McCrory et al.). 

It is important for sports medicine professionals 

working with athletes to obtain a thorough history of 
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concussion and head injuries each year.  History should not 

only include number of concussions, but severity, types and 

number of signs and symptoms, any loss of consciousness, 

and length of previous concussions before return to 

play/recovery.  These factors will help a sports medicine 

professional in determining not only who may be at risk for 

concussions, but should play a role in the management of 

future concussions, should a significant past medical 

history of concussion be present (McCrory et al., 2013). 

Recording symptom reporting from a concussed athlete 

is imperative in concussion diagnosis and management 

(McCrory et al., 2013).  This can be done using several 

approaches or valid measures, including the Sport 

Concussion Assessment Tool 3 (SCAT3), the Standardized 

Assessment of Concussion (SAC), or a checklist covering all 

domains of potential symptoms.  It is important that the 

athletic trainer have good rapport and trust with the 

athlete in order to record honest and accurate symptoms, 

especially given the issue of underreporting of concussions 

and concussion symptoms in sport (McCrory et al.; McCrea et 

al., 2004). 

Postural stability should be considered a valid and 

reliable addition to the battery of concussion tests 
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(McCrory et al., 2013).  Balance deficiencies can be 

determined through the Balance Error Scoring System (BESS), 

in which the athlete is put through a regression of 

surfaces and stances to determine any balance issues 

(McCrory et al.).  Cranial nerves I-XII should be 

evaluated, checking for any motor or sensory deficits.  

Lastly, observing eye function, including movements and 

pupil constriction and dilation, should be conducted.  The 

pupils should be equal and reactive to light, and eye 

movements should be smooth without pathological nystagmus 

(McCrory et al.).  The King-Devick eye test has been 

created to assess tracking of the eyes as one form of 

diagnosing a concussion, but due to lack of sufficient 

evidence, a sports medicine professional should never rely 

solely on this, or any other one-factor tool for diagnosing 

concussion (McCrory et al.). 

 Finally, neuropsychological performance, also referred 

to as neurocognitive performance, should be evaluated post-

concussion (McCrory et al., 2013).  McCrory et al. state 

that neuropsychological evaluation should be conducted by a 

licensed neuropsychologist, trained in sport concussion 

diagnosis and evaluation.  However, it is recognized that 

access to a neuropsychologist is not always available, and 
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therefore several different computerized and paper-pencil 

tests are available for use by other professionals.  It is 

still recommended have a neuropsychologist review results 

from any neurocognitive post-concussion test if feasible 

(McCrory et al.).  Neuropsychological tests, such as the 

Immediate Post-concussion Assessment and Cognitive Testing 

(ImPACT) exam, typically cover several neurocognitive 

factors including visual memory, verbal memory, visual 

motor speed, reaction time, and impulse control, which 

examine the neurological and cognitive function of the 

brain.  Neuropsychological tests are important and often 

used because this gives an objective piece to the 

concussion evaluation, rather than relying just on 

subjective symptom reporting (McCrory et al.).   

 The majority of concussions (80-90%) resolve within 7-

10 days, with approximately 10-15% of concussions lasting 

longer than 10 days (McCrory et. al, 2013).  Immediately 

after the concussion, a rest-period of 1-2 days may be 

beneficial for the concussed athlete.  When the athlete 

becomes sign and symptom free, a sports medicine 

professional should use a gradual management and return to 

play concussion protocol.  This includes several steps to 

returning an athlete to their sport, with a minimum of 24 
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hours between each step (McCrory et al.).  The following 

steps are recommended for a gradual return to play 

protocol, based on the consensus recommendations from the 

International Conference on Concussion in Sport (McCrory et 

al.): 

 After the initial concussion, a 24 hour period of 

general physical and cognitive rest should occur.  

This should include rest from academic involvement, 

such as reading, writing, and taking exams.  This step 

should continue until the athlete is sign and symptom 

free.  However, McCrory et al. (2012) have reported 

that although the standard and historical protocol for 

managing concussions has been physical and cognitive 

rest, there is insufficient evidence to suggest that 

this method is the best way to handle concussions.  

Regardless, the researchers suggest a minimum of 24 

hours rest before moving onto the next step of 

management.  If signs/symptoms do persist longer than 

the average length of a concussion, modifications to 

the management program can be made to include very 

light physical activity, as well as psychological and 

even vestibular therapy/rehabilitation.  Once the 

athlete reports they are symptom free, the sports 
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medicine professional should re-evaluate the injury 

for any other deficits, and move forward in the 

progression protocol. 

 Once the athlete is sign and symptom free, he/she 

should engage in light physical activity, such as 

walking or riding a stationary bike.  The activity 

should keep the athlete under 70% of their maximum 

heart rate.  The goal is to increase the athlete’s 

heart rate, and determine if any signs/symptoms return 

during or after this activity. 

 If the athlete is able to participate in light 

physical activity sign symptom free, he/she should be 

progressed to activities such as skating for ice 

hockey players, or running drills for soccer players.  

No resistance training, such as weight lifting, should 

be conducted at this point. 

 If the athlete progresses from the last step sign and 

symptom free, he/she may begin non-contact drills, 

such as passing drills in hockey, as well as 

resistance training. The purpose of this step is to 

provide coordination, physical, and cognitive 

challenges for the athlete. 
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 If the athlete is cleared to progress to the last 

step, he/she may participate in full-contact practice 

activity. The athlete should participate in a full-

contact practice sign and symptom free before 

participating in a full-contact competition. 

If the athlete does present with sign and symptoms at any 

of these steps, he/she should be removed from the activity, 

and regress back to the previous step, after another 24 

hour period of physical and cognitive rest.  This 

management program should be used as a guideline, but 

timelines may vary depending on the outcome of each 

individual concussion (McCrory et al.). 

There are several factors that may play a role in 

prolonged recovery from a sport related concussion (Jotwani 

& Harmon, 2010; McCrory et al., 2013).  Research has shown 

athletes with a history of multiple previous concussions 

had slower recovery than athletes who sustained their first 

concussion (Guskiewicz et al., 2003).  Other factors 

include age, sex, severity of concussion, number and type 

of concussion signs and symptoms, psychosocial factors, and 

other comorbidities (McCrory et al.; Jotwani & Harmon).  

It has been determined that youth athletes are not 

only more susceptible to concussions, but may take longer 
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to heal (McCrory et al., 2013).  The age range noted in the 

literature is typically under 13 years of age that special 

considerations should be made when diagnosing and managing 

concussions (McCrory et al.).  Additionally, the younger 

the athlete, the more their brain is developing cognitively 

and structurally, and therefore, an injury that disrupts 

this cognitive development, may take longer to heal and may 

be more detrimental (McCrory et al.). 

Sociological factors including social support and 

access to proper medical care may also affect the recovery 

and outcome of a concussion (Chamelian & Feinstein, 2004).  

Additionally, without proper medical care, including timely 

diagnosis, and gradual and appropriate steps to return to 

play, an athlete may return to play too early, putting them 

at risk for recurrent concussions as well as other serious 

pathologies (McCrory et al., 2013). 

Other comorbidities may affect the recovery time and 

outcome of concussions as well (McCrory et al., 2013).  

These include attention deficit disorder (ADD), attention 

deficit hyperactive disorder (ADHD), learning disabilities, 

migraines, psychiatric or other mental health disorders 

(depression, anxiety), and sleep disorders.  There is 

limited evidence suggesting that each of these issues and 
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disorders may interact with or affect the outcome of 

concussions (McCrory et al.).  It is important to note that 

it may be difficult for sports medicine professionals to 

disentangle signs and symptoms from these comorbidities 

from the concussion itself.  Athletes should be evaluated 

for comorbidities during the preparticipation exam in order 

to gain insight into pre-existing conditions that may play 

a role in concussion recovery (McCrory et al.).  

Sex has also been recognized as a confounding factor 

in concussions, as females may be at higher risk for 

concussion, may have differing signs/symptoms, and 

severities (Gaetz & Iverson, 2008; Gessel et al., 2007; 

McCrory et al., 2013).  However, it has been noted by 

McCrory et al. that there is not sufficient evidence in the 

literature to determine a sex difference in concussions to 

suggest modifying management protocols based on sex. 

 

Neurocognitive Performance 

Neurocognitive performance or function is another 

aspect of concussions that should be considered when 

evaluating and treating a concussion.  Concussion has been 

found to cause a disruption in cognitive functioning, 

“particularly in the areas of orientation, attention and 
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concentration, mental set shifting, memory, information 

processing, and executive functioning” (Iverson, Lovell, & 

Collins, 2005, p.683).   

McCrory et al. (2013) state that computerized 

neuropsychological screening tools, such as the Immediate 

Post-concussion Assessment and Cognitive Testing (ImPACT) 

exam, can be used as an important component in both 

assessment and return to play decisions of sport 

concussion.  The ImPACT exam evaluates several 

neurocognitive factors through test modules, including 

attention span, working memory, sustained and selective 

attention time, response variability, non-verbal problem 

solving, and reaction time. Each test module contributes to 

several composite scores. The test creates composite scores 

including visual memory, verbal memory, processing speed, 

reaction time, and impulse control composites (ImPACT, 

2013).  Iverson et al. (2005) describe the composite scores 

from the ImPACT Version 2.0: 

The Verbal Memory composite score represents the 

average percent correct for an accompanying 

interference task.  The Visual Memory composite score 

is comprised of the average percent correct scores for 

two tasks; a recognition memory task that requires the 

discrimination of a series of abstract line drawings, 

and a memory task that requires the identification of 

a series of illuminated X’s or O’s after an 

intervening task (mouse clicking a number sequence 
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from 25 to 1).  The Reaction Time composite score 

represents the average response time (in milliseconds) 

on a choice reaction time, a go/no-go task, and the 

previously mentioned symbol match task.  The 

Processing Speed composite represents the weighted 

average of three tasks that are done as interference 

tasks for the memory paradigms.  The Impulse Control 

composite score represents the total number of errors 

of omission or commission on the go/no-go test and the 

choice reaction time test.  This composite is used to 

identify athletes who are seriously confused about 

test instructions or who might have made numerous 

right-left confusion errors. (p. 685) 

 

Just as with balance testing, results from 

computerized neuropsychological testing can be compared to 

standard average scores or, if available, an individual’s 

baseline scores (McCrory et al., 2013).  The results from 

neuropsychological testing will inform the sports medicine 

professional whether the athlete is suffering post-

concussion neurocognitive deficits as compared to standard 

or baseline scores.  Neuropsychological tests are important 

within concussion management as neurocognitive deficits are 

almost always present in concussions (McCrory et al.).   

Research has shown that cognitive recovery after 

concussion overlaps with, but most often follows, symptom 

resolution (Bleiberg & Warden, 2005; Bleiberg et al., 

2004).  This is an important factor to consider when 

evaluating concussion and making return to play decisions, 

especially considering many athletes’ motivation to return 
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to play and potential for not honestly reporting symptoms 

(McCrea et al., 2004).  Given this issue and the importance 

for accurate neuropsychological testing post-concussion, 

factors which affect an athlete’s neurocognitive 

performance other than concussion injury should be 

considered when evaluating neuropsychological test results. 

In addition, researchers and clinicians have come to 

question even the basic validity of neurocognitive tests 

(Iverson et al., 2005).  However, Iverson et al. have found 

that the ImPACT Version 2.0 is sensitive to concussion’s 

acute effects.  Additionally, in order to better understand 

and validate neurocognitive constructs, several studies 

have been conducted to correlate computerized 

neurocognitive test scores with traditional test scores 

(Iverson et al.).  For example, the processing speed and 

reaction time composite scores were validated when 

correlated with the Symbol Digit Modalities Test (SDMT), a 

test of processing speed used extensively in research 

(Iverson et al.).  The researchers found the Processing 

Speed and Reaction Time composite scores significantly 

correlated with SDMT scores in concussed athletes.  

Several factors have also been identified through 

research that may affect neurocognitive performance at 
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baseline and pre- and post-concussion (Covassin et al., 

2006; McCrory et al., 2013; Mrazik, Naidu, Lebrun, Game, & 

Matthews-White, 2013; Schatz, Moser, Solomon, Ott, & Karpf, 

2012; Zimmer, Piecora, Schuster, & Webbe, 2013).  Those 

factors include sport and team differences (Zimmer et al.), 

fitness level (Mrazik et al.), purposeful underperformance 

(Schatz et al.), sex (Covassin et al.), dehydration (Patel, 

Mihalik, Notebaert, Guskiewicz, & Prentice, 2007), and 

premorbid health history, including psychosocial issues, 

previous brain trauma, learning disorders, and migraine 

headaches (Lovell et al., 2006).  Additionally, studies 

have predicted outcomes of concussion in relation to 

specific factors of neurocognitive performance (Kontos, 

Covassin, Elbin, & Parker, 2012; Lau, Lovell, Collins, & 

Pardini, 2009).  Both reaction time and visual memory have 

been reported as significant predictors of recovery time; 

postconcussion impairments have been shown to be persistent 

in reaction time and may reflect greater injury severity 

(Lau et al.).  Similarly, Kontos et al. found that 

increased concussion symptoms and decreased verbal memory 

and motor processing scores on the ImPACT were generally 

resolved within one week of concussion injury, but impaired 
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reaction time and visual memory lasted up to two weeks 

post-injury. 

 

Concussion and Depression 

Depression is recognized as a psychological symptom 

related to concussion, and athletes who sustain a 

concussion may be at even further risk for depression 

(Guskiewicz et al., 2007; McCrory et al., 2009).  Unlike 

traditional orthopedic injuries sustained in sport where 

emotional reactions to injury have been examined in the 

literature, a concussion involves the brain and thus 

emotional responses should be specifically investigated 

with this injury (Mainwaring et al., 2004).  The confusion 

and misunderstanding of depression as it relates to 

concussion occurs as depression symptoms often overlap and 

mirror symptoms of concussion, such as sadness, 

irritability, fatigue, and sleep disturbances (Iverson, 

2006).  Additionally, a reported 6% of the 1.6-3.0 million 

mTBIs in the US each year have been shown to result in 

depression (Jorge & Robinson, 2002).  However, this aspect 

of sport-related concussion is highly under-studied and 

misunderstood.  There are several proposed connections 

between concussion and depression, which can be categorized 
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as: 1.) depression as an emotional reaction to 

injury/removal from play, 2.) depression as an immediate 

pathophysiological response to concussion, and 3.) 

depression as a long-term effect of repeat and severe 

concussions.  The scientific theory and validity behind 

each of these categories of the relationship between 

concussion and depression will be discussed here. 

Depression as an Emotional Reaction to Concussion 

To date, only four studies have examined the emotional 

reaction specifically to concussions in athletes 

(Hutchison, Mainwaring, Comper, Richards, & Bisschop, 2009; 

Kontos et al., 2012; Mainwaring et al., 2004; Mainwaring, 

Hutchison, Bisschop, Comper, & Richards, 2010).  However, 

only Kontos et al. utilized a clinical measure of 

depression, in comparison to the Hutchison et al. (2009) 

and Mainwaring et al. (2004; 2010) studies, where the POMS 

was used. 

The first study to investigate depression post-

concussion in athletes was conducted by Mainwaring et al. 

in 2004.  The researchers evaluated emotional disturbance 

in athletes with concussion, uninjured athletes, and 

healthy, physically active college students.  All 

participants took a baseline measure of mood disturbance by 
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the POMS followed by three other administrations, within a 

four week period.  No differences were found between 

baseline mood and all three groups.  Within an average of 

three and a half days after concussion injury, the 

researchers found a significant increase in both depression 

and total mood disturbance compared to baseline levels, a 

trend which did not occur within the control group.  Total 

mood disturbance and depression symptoms as per the POMS 

were three times greater than depression scores at 

baseline.  By the third week, depression and total mood 

disturbance began to subside within the concussed group, 

and eventually returned to baseline levels at the four week 

point.  The researchers concluded that pre-injury mood 

disturbance did not predict post-injury mood disturbance in 

this study.  Additionally, the researchers postulated that 

removal from play may not be the cause of depression post-

concussion in this study.  The concussed athletes were 

removed from play for an average of almost 25 days, and 

returned to play nearly 10 days after the last POMS 

administration.  Depression levels in the injured athletes 

returned to baseline 10 days before return to play, 

suggesting mood disturbance may not have been caused by 

removal from competition but potentially from “transient 
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biochemical disturbance following brain insult” (Mainwaring 

et al., 2004, p. 129).   

Although Mainwaring et al. (2004) reported significant 

findings and added to an almost nonexistent body of 

literature on depression post-concussion in athletes, there 

were a few limitations to note.  First, the researchers 

used a non-clinical measure of depression, and thus, scores 

on the POMS may not be clinically significant or relevant 

in relation to depression.  Second, a very small sample 

size of only 16 concussed athletes was used in this study.  

Lastly, although significant changes in depression were 

found, the findings were of low statistical magnitude.  

Hutchison et al. (2009) and Mainwaring et al. (2010) 

conducted similar studies comparing athletes with 

concussions and uninjured controls, and groups of 

musculoskeletal injured athletes (Hutchison et al.) and ACL 

injured athletes (Mainwaring et al.).  In Mainwaring et 

al.’s study, both ACL injured athletes and concussed 

athletes showed an increase in depression 24-48 hours post 

injury.  However, the concussed athletes’ depression levels 

were initially higher than that of ACL injured athletes, 

and returned to baseline 1 week after injury.  The return 

to normal depression levels occurred at 1 week, once again, 
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despite the average removal from play being 24 days.  ACL 

injured athletes continued to have increased depression 

levels for nearly 20 days post-injury.  In Hutchison et 

al.’s study, both musculoskeletal injured and concussed 

athletes reported an increase in depression immediately 

after injury and up to two weeks post-injury, but the 

results were not significant.  For both studies, between 

groups post-injury differences in total mood disturbance 

and depression could not be detected due to the small 

sample size of injured groups and the requirement of a more 

sensitive measure.  Furthermore, in each of these studies, 

concussion was not defined, how concussion was diagnosed 

was not discussed, and severity, as measured by number and 

type of symptoms, was not included.  Additionally, the 

amount of time from baseline to injury was not provided, 

and despite mentioning average days removed from play post-

injury, the number of days until athletes became otherwise 

symptom free was not mentioned.  The dearth of controlled 

or mentioned variables in these studies makes findings 

extremely limited; however, the studies provided 

preliminary results and methodological approaches to 

evaluating concussion and depression  
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Recently, Kontos et al. (2012) evaluated depression at 

baseline and post-concussion in 75 high school and 

collegiate athletes.  Improving on Mainwaring et al.’s 

(2004; 2010) and Hutchison et al.’s (2009) methodologies, 

the researchers utilized the BDI-II, a sensitive, clinical 

measure of depression.  This study included both male and 

female athletes, but had only a small sample of collegiate 

females (n = 10), and did not include a non-concussed 

control group.  The researchers also controlled for 

“nondepressive” symptoms, and used 10 symptoms: headache, 

nausea, vomiting, balance problems, dizziness, sensitivity 

to light, sensitivity to noise, numbness/tingling/ visual 

problems, and fogginess.  Those nondepressive symptoms were 

used as a covariate in analyses to account for any 

confounding effect concussion symptoms may have on 

depression.  More importantly, although a baseline measure 

for depression was collected, it should be noted that this 

study utilized a 2-year prospective design.  Although not 

discussed by the researchers, it is possible that there was 

significant time between baseline and concussion injury for 

the participating athletes.  This is a concern because, as 

stated previously, depressive symptoms may remit in as 

early as 4 weeks, even in the absence of treatment (Doyne 
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et al., 1987).  Moreover, the researchers did not indicate 

when the athletes became symptom free and returned to play, 

and the number of days concussed athletes were removed from 

play was not used as a variable within this study.  

Therefore, results comparing pre- and post-concussion 

levels of depression symptoms from this study should be 

interpreted with caution.   

Kontos et al. (2012) found that athletes showed 

significantly higher levels of depression compared to 

baseline at 2, 7, and 14 days post-concussion.  There was 

no difference in depression scores post-concussion in males 

and females.  When comparing high school and collegiate 

athletes, high school athletes’ depression returned to 

near-baseline levels at 2 weeks after concussion, whereas 

college athletes’ depression remained increased.  The 

researchers suggest this may be due to increased pressures 

and stress at the college level in athletics, whereas 

college athletes may be more invested in their sport.  

Moreover, depression scores were significantly related to 

higher ImPACT concussion symptom scores at each time 

interval, and even more so at two weeks post-injury.  

However, cognitive depression, involving symptoms such as 

poor concentration, slowed thinking, and suicidal thoughts, 
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was only related to ImPACT concussion symptoms at two weeks 

post-injury.  This cognitive depression may be an outcome 

of increased frustration and social isolation athletes may 

experience secondary to being removed from play for a 

prolonged period of time.  However, Kontos et al. also 

mention that biochemical causality for depression may also 

be present, especially given the increased level of 

depression immediately post-injury.  Although the findings 

within this study were significant and also added to the 

extremely limited literature on depression post-concussion, 

the researchers point out that the increases in reported 

depression levels were not of clinical significance; only 

three athletes post-concussion had more than minimal levels 

of depression.  

The uncertainty of prognosis, removal from play, 

isolation, and lack of social support post-injury may 

negatively influence mood post-concussion (Kontos, Collins, 

& Russo, 2004).  However, causality for depression after 

concussion has not been determined, and other factors such 

as biochemical pathophysiological responses to concussion 

should be better examined as well. 
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Depression as a Pathophysiological Response to Concussion 

Neurobiological factors may play a role in the 

pathophysiological response to concussion (Chen et al., 

2008; Kontos et al., 2012).  Individuals with clinically 

diagnosed depression have shown structural changes within 

the specific areas of the brain controlling mood, including 

the hippocampus, amygdala, and prefontral regions of the 

brain (Chen et al.).  These are areas of the brain, 

including the prefrontal cortex, are often injured and 

affected during concussions (Chen et al.). 

Although the risk for and development of depression 

after traumatic brain injury (TBI) is well supported in the 

literature (Gualtieri & Cox, 1991; Jorge et al., 2004), 

concussion or mTBI represent a subset of TBI.  Some studies 

nevertheless have specifically examined mTBI, in a hospital 

patient population, and the risk and prevalence of 

depression post-injury (Levin et al., 2005; Silver, 

McAllister, & Arciniegas, 2009).  Researchers have found 

that post-mTBI, patients are most likely to become 

depressed at 3 months and 1 year post-injury, if abnormal 

CT results are found after injury (Levin et al., 2005).  

Specifically, depression was found in 17% of patients with 

mTBI at 3 months post-injury (Levin et al., 2001).  
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However, researchers have argued the structural changes 

that ensue post-TBI are dissimilar to outcomes in 

concussions, which typically do not result in abnormal MRI 

or CT scans (McCrory et al., 2013).  Nevertheless, a 

preliminary study of concussion in athletes with persisting 

concussion symptoms suggests otherwise (Chen et al., 2008). 

Chen et al. (2008) examined 56 male athletes with and 

without concussion, and divided them into four groups: 

concussed athletes with no depression, mild depression, and 

moderate depression, and a healthy control group. They 

examined patients with persistent symptoms 5-7 months post-

concussion using the BDI-II, MRI, and functional magnetic 

resonance imaging (fMRI) tests, in which athletes performed 

a working memory task.  The fMRI results found that within 

the healthy subjects, normal activation of the dorsolateral 

prefrontal cortex, striatum, and thalamus occurred with the 

working memory task.  However, within their dorsolateral 

prefrontal cortex and striatum, concussed athletes with 

depression showed reduced activation when performing 

working memory tasks.  As depression symptoms increased, 

reduced activation in those areas were even more 

pronounced.  These differences in neural activity are 

consistent with the usual limbic-frontal pathology model of 
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depression (Chen et al.).  “Dopaminergic input into the 

striatum and frontal cortex plays a major regulatory role 

in neural activity in these areas and there is considerable 

evidence pointing to the role of the dopaminergic system in 

depression” (Chen et al., 2008, p. 85).  Therefore, the 

researchers suggest athletes with post-concussion 

depression may have abnormal dopaminergic function, due to 

structural deactivation within the brain, and share the 

same underlying neural dysfunction as major depressive 

disorder. 

One major limitation to the study conducted by Chen et 

al. (2008) was the small number of depressed participants 

(16 with mild depression, 8 moderate depression).  However, 

the researchers pointed out that decreased activation of 

the dorsolateral prefrontal cortex in just the mild to 

moderately depressed sample provides evidence of an 

underlying pathophysiology of depression after concussion.  

It is also important to note the injured participants in 

this study represent a specific subtype of concussion, in 

which the symptoms have lingered for an extended period of 

time, and may suggest a more severe or complex concussion 

injury, such as postconcussion syndrome.  However, this 

study is the first to examine structural changes that may 
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be pathological in nature post-concussion in athletes.  

This extends the body of literature suggesting depression 

may be present due to structural changes in the brain 

rather than from coexisting or removal-from-play affects 

following severe concussions.  Mainwaring et al. (2004) 

found that athletes in their study had resolution of 

depression symptoms before even returning to play.  The 

results from this study suggest that depression may be 

caused by pathophysiological changes that occur from 

concussion injury, and may also interact with the 

concussion, delaying recovery.  It is clear that more 

research regarding structural and biochemical changes in 

the brain post-concussion need to be conducted to further 

investigate the role depression plays in concussions. 

Depression as a Chronic Effect of Repeat and Severe 

Concussions 

 The potential long-term effects of concussion have 

been reported in the literature, but no conclusive evidence 

points towards significantly impaired dysfunction.  The 

literature regarding long-term neurological and 

psychological effects of concussion is comprised of 

research studies with several methodological design flaws.  

Most studies examining the long-term effects of concussions 
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involve retrospective designs, and only professional 

athletes with much more injury and concussion exposure than 

high school or collegiate athletes (McCrory, 2011; McCrory 

et al., 2013).  However, a few studies are worth 

mentioning, even if just for minor suggestions of the 

involvement of depression in concussions and concussion 

history.  

 Researchers have suggested history of recurrent 

concussion increases the risk for depression, in retired 

professional athletes (Guskiewicz et al., 2007).  

Guskiewicz et al. found that 11.1% of former National 

Football League (NFL) athletes reported having previously 

or currently been diagnosed with depression.  This finding 

should not be clinically significant, given the lifetime 

prevalence of depression in 16.2% of the general population 

(Kessler et al., 2003).  However, Guskiewicz et al. also 

found players with three or more reported previous 

concussions were three times more likely to be later 

diagnosed with depression and those with one or two 

reported previous concussions were 1.5 times more likely.  

Another study, conducted by Kerr, Marshall, Harding, and 

Guskiewicz (2012), asked former NFL players their 

concussion history and whether they have ever been 
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diagnosed with depression, with a nine year follow-up.  

Similar to Guskiewicz et al.’s findings, 10.2% of athletes 

reported being clinically diagnosed as depressed.  The 

researchers also found an increased history of concussions 

during their playing career increased their risk for 

depression.  Three percent of former NFL players without 

any concussions reported depression, compared to 26.8% of 

athletes with 10 or more concussions. The findings from 

both Guskiewicz et al. and Kerr et al., though 

statistically significant, are limited however, to the 

retrospective design and the uncertainty of how well the 

athletes recalled their concussion history.  Additionally, 

although the researchers attempted to control for potential 

confounding variables such as age and years retired from 

football, social support, psychosocial functioning, and 

premorbidities were not controlled for, which could greatly 

impact the outcome of depression. 

It has been suggested there is a causal 

pathophysiological response to concussion in which 

depression results (Chen et al., 2008).  Conversely, other 

researchers propose post-concussion depression may occur 

secondary to removal from play (Chan & Grossman, 1988).  It 

is clear that the relationship between concussion and 
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depression is still inconclusive; it is imperative that a 

clear understanding of depression as it relates to 

concussion is identified in order to disentangle symptoms 

of concussion and psychological reaction to injury.   

 

Neurocognitive Performance and Depression 

 It has been suggested by researchers that several 

factors may affect neurocognitive performance, and thus 

create issues when evaluating neuropsychological tests in a 

concussed athlete (Bailey et al., 2010; Covassin et al., 

2012; McCrory et al., 2013; Silver et al., 2009).  To date, 

only three published research studies have evaluated the 

relationship between neurocognitive performance and 

depression in athletes (Bailey et al., 2010; Covassin et 

al., 2012; Kontos et al., 2012). 

Bailey et al. (2010) investigated the relationship 

between psychological distress and baseline neurocognitive 

performance in 47 collegiate football players.  

Psychological distress was measured using the Personality 

Assessment Inventory (PAI), with depression as a subscale, 

and neurocognitive performance was evaluated using the 

Concussion Resolution Index.  The researchers found 

decreased neurocognitive performance in athletes with 
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elevated levels of psychological distress (anxiety, 

depressive symptoms, etc.), including slower simple 

reaction time.  However, the findings from this study have 

several limitations including small sample size, excluding 

female athletes, and not controlling for other variables 

such as age, learning disorders, and family history of 

depression.   

More recently, Covassin et al. (2012) provided 

significant results when examining depression and 

neurocognitive performance at baseline in a large sample of 

both high school and collegiate male and female athletes.  

The BDI-II was used in this study to evaluate for 

depression, and the ImPACT test examined neurocognitive 

performance.  Results from this study indicated athletes 

with severe levels of depression performed worse on visual 

memory testing and had higher levels of concussion 

symptoms, compared to athletes with mild levels of 

depression.  However, this was in contrast to Bailey et 

al.’s (2010) results, as Covassin et al. did not find 

differences in reaction time.  Covassin et al. attributed 

the decrease in visual memory possibly to the effect of 

depressed mood on the hippocampus, a critical area of the 

brain in memory performance.  It is clear that further 
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research is needed to clarify and understand the effects of 

depression on baseline neurocognitive performance. 

As a follow-up to the aforementioned study, Kontos et 

al. (2012) examined post-concussion depression and 

neurocognitive performance in high school and collegiate 

male and female athletes.  To date, this is the only study 

that has investigated depression and neurocognitive 

performance post-concussion in athletes.  Kontos et al. 

evaluated depression using the BDI-II and neurocognitive 

performance using the ImPACT test in concussed athletes at 

baseline and 2, 7, and 14 days post-injury.  The 

researchers found significant correlations between total 

depression and somatic depression with slower reaction time 

at two days post-injury.  They found lower visual memory 

scores were significantly related to total and somatic 

depression at seven days post-injury.  Lastly, at 14 days 

post injury, total depression was related to lower visual 

memory scores and slower reaction time.  Cognitive and 

somatic depression were also related to slower reaction 

time at 14 days post-injury.  These results are consistent 

with previous literature documenting prolonged impairments 

in visual memory and reaction time (Lau et al., 2009).  

Therefore, the researchers suggest that depression, even as 
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early as two days and up to two weeks post-concussion, may 

predict extended recovery times and great neurocognitive 

impairment (Kontos et al.). 

Despite being the first study in this field to 

evaluate depression and neurocognitive performance post-

concussion, Kontos et al.’s (2012) study presented with 

several limitations as described previously.  In addition, 

Kontos et al. did not assess depression and neurocognitive 

performance long-term, despite the fact that research has 

indicated patients with mild traumatic brain injury (mTBI) 

most often experience MDD or severe depression symptoms at 

three months post-injury (Levin et al., 2005).  

Investigation of the temporal changes in depression and 

neurocognitive performance in collegiate athletes 

throughout an athletic season, and following concussion, is 

imperative in order to apply empirical evidence to the 

diagnosis and treatment of sport-related concussion. 

Factors such as depression that may affect baseline 

and post-concussion neurocognitive performance should be a 

relevant concern within the sports medicine field for 

several reasons.  If baseline performance on neurocognitive 

exams is influenced by psychological distress or 

depression, neurocognitive results post-concussion may be 
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suppressed and seem insignificant, when in fact an athlete 

may be experiencing increased neurocognitive deficits post-

concussion (Bailey et al., 2010; Covassin et al., 2012).  

Depression post-concussion may also predict prolonged 

recovery and greater impaired neurocognitive ability 

(Kontos et al., 2012).  Lastly, addressing depression in 

student-athletes pre- and post-concussion may improve 

overall health and post-injury outcomes (Covassin et al.; 

Kontos et al.). 

 

Addressing Mental Health Issues and Concussions in Athletes 

Stigma of Mental Health Issues in Sport 

 It is clear mental health issues in the collegiate 

student-athletes population should be a concern within the 

sports medicine field; however, a significant hurdle exists 

regarding helping and providing treatment for this 

population: the stigma of mental illness in sport 

(Corrigan, Watson, & Barr, 2006; Jones, Butryn, Furst, & 

Semerjian, 2013; Kamm, 2005).  The presence of a public 

stigma of mental illness is well documented, in which “the 

general population endorses prejudice and manifests 

discrimination toward people with mental illness” (Corrigan 

et al., p. 875).  There also exists the presence of self-
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stigma, in which people with mental illness have decreased 

self-esteem and self-efficacy, and internalize the stigma 

(Corrigan et al.).  Within sports specifically, student-

athletes have been brought up in a “win-at-all-costs” 

culture, where seeking help and admitting pain is a sign of 

weakness (Neal et al., 2013).  This culture creates a 

dangerous situation in which athletes may be reluctant to 

report symptoms of mental health issues, let alone receive 

proper treatment (Neal et al.). 

Kamm (2005) specifically described over 10 vignettes 

describing how both the lack of awareness of mental health 

issues and the stigma of mental illness in sport 

significantly affected and prevented accurate and timely 

treatment of well-known professional athletes with varying 

mental health issues.  Kamm pointed out: “the very word 

“psychiatrist” in sporting circles can provoke a stigma 

reaction.  Consequently, many athletes suffer needlessly, 

stoically ignoring their symptoms” (p.746).  Several 

studies have supported this finding; athletes in particular 

underutilize mental health support resources (Glick & 

Horsfall, 2005; Mentink, 2001; Watson, 2005) and may be 

reluctant to come forward with struggles regarding their 

mental health (Mentink).  In fact, when compared with non-
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athletes, athletes have been found to be even more 

susceptible to underdiagnosis and insufficient treatment of 

depression and other mental illnesses (Hirschfield et al., 

1997).  Challenging the negative perception of mental 

illness in sports and encouraging student-athletes to seek 

help is imperative. 

Mental Health Referral for Student-Athletes 

As the psychological health of student-athletes has 

not always been of utmost concern to professionals in the 

sports medicine field, the need to prepare sports medicine 

professionals and athletic trainers in recognizing and 

referring patients with mental health issues is evident 

(Mann, Grana, Indelicato, ONeill, & George, 2007).  

Currently, athletic training students enrolled in 

accredited athletic training education programs (ATEPs) 

complete psychosocial intervention and referral 

competencies and clinical proficiencies.  Nevertheless, 

research has shown that athletic trainers still do not feel 

adequately prepared to counsel, provide social support, and 

refer athletes with mental health issues (Stiller-Ostrowski 

& Ostrowski, 2009). 

 Recently, the National Athletic Trainers’ Association 

(NATA) teamed up with the National Collegiate Athletic 
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Association (NCAA) and several other associations including 

the Association of Applied Sport Psychology (AASP), 

American Psychological Association (APA), and the American 

Medical Society for Sports Medicine (AMSSM), among others, 

to form an Inter-Association group on addressing 

psychological concerns within collegiate student-athletes 

(Neal et al., 2013).  The group recently published a 

consensus statement titled, “Developing a Plan for 

Recognition and Referral of Student-Athletes with 

Psychological Concerns at the Collegiate Level” (Neal et 

al.).  Remarkably, this is the first published consensus 

statement addressing mental health in athletes to date, 

despite the extensive published literature on psychological 

distress and mental illness in student-athletes over the 

past 4 decades (Neal et al.).  Several recommendations were 

made, and a selection of pertinent recommendations will be 

reviewed here. 

 Neal et al. (2013) suggest several recommendations for 

recognizing and referring collegiate student-athletes with 

psychological concerns.  These include monitoring behaviors 

such as changes in mood or behavior, decreased interest in 

otherwise enjoyable activities, social isolation, negative 

self-talk, drug or alcohol abuse, changes in sleeping 
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patterns, extreme fatigue, and unexplained weight loss or 

gain, among many others.  Special attention should be 

focused on injured athletes, particularly concussed 

athletes, as the authors point out the evolving awareness 

of psychological effects of concussion.  The suggested 

approach for referral is multidisciplinary; the authors 

suggest having a psychosocial referral team in place 

including the team physicians, athletic trainers, campus 

counseling services, and other mental health care providers 

such as sport psychologists, clinical psychologists, and 

psychiatrists.  Both a routine referral protocol and an 

emergency mental health referral protocol should be written 

and implemented by the psychosocial referral team (Neal et 

al.).  Referrals should be strongly advised but should not 

be mandatory, unless the athlete may be at risk to harm 

themselves or others (Neal et al.).   

Additionally, it should be emphasized to the student-

athlete that the sports medicine team, coaches, and parents 

are “concerned about the welfare of the student-athlete, 

and keeping them informed of their mental health care is no 

different than any other forms of physical care” (Neal et 

al., 2013, p. 39).  Many student-athletes have reported 

being concerned that their playing time may be affected if 
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their coaches know they are dealing with mental health 

issues (Etzel, Pinkney, & Hinkle, 1994).  Therefore, 

coaches should be educated on mental health issues, and 

should promote an environment in which open-communication 

and positive well-being is emphasized with student-

athletes.  

Mental Health Evaluation Practices in Sports Medicine 

 It has also been suggested by practitioners and 

researchers that evaluation of mental health issues should 

be an important component of pre-participation exams.  Neal 

et al. (2013) state that the preseason physical is an 

optimal time to ask student-athletes about their medical 

history with mental health issues.  However, it is 

important to note that simply inquiring whether an athlete 

has struggled with an eating disorder or has been depressed 

or experienced “the blues” in the past, is not a valid 

evaluation of mental health issues.  Numerous brief and 

effective self-report screening measures of mental health 

issues including depression, anxiety, eating disorders, and 

alcohol and drug abuse, among others, are available.  

However, the actual use and implementation of mental health 

evaluation measures within the preparticipation exam for 

collegiate student-athletes has not been reported and is 
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unknown.  Additionally, as other factors throughout 

student-athletes’ participation may affect psychological 

health, it may be beneficial to evaluate mental health at 

other time intervals, such as after injury and post-

concussion, rather than just during preseason 

preparticipation exams.   

In summary, the current practice of screening for 

mental health issues by sports medicine professionals has 

not been investigated or reported in the literature.  

Future research should focus on creating evidence-based 

practices for evaluating the mental health of the athlete. 
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CHAPTER 3 

METHODS 

 The purpose of this study was to: 1) examine the 

temporal relation of change in depression symptoms among 

gender, race, age, and sport in student-athletes throughout 

an entire fall athletic season, 2) identify the course of 

depression in student-athletes pre- and post-concussion 

injury, and 3) examine the relationship between 

neurocognitive performance and depression pre- and post-

concussion injury. 

Research Design 

      A repeated measures design was used to examine 

depression symptoms, neurocognitive performance, and 

depression post-concussion injury in student-athletes 

throughout an entire fall athletic season.  

Independent variables included sex, age, race, sport, 

family history of depression, number of previous 

concussions, and time removed from play for concussed 

athletes.  Dependent variables included depression 

scores measured by the Patient Health Questionnaire-9 
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(PHQ-9), neurocognitive scores measured by the 

Immediate Post-Concussion Assessment and Cognitive 

Testing (ImPACT) exam, and total concussion symptoms. 

Participants 

      National Collegiate Athletic Association (NCAA) 

student-athletes at four Pennsylvania institutions were 

invited to participate in this study at their pre-season 

pre-participation evaluations.  Eligible participants for 

this study were male and female student-athletes, 18 years 

of age or older, and a member of one of the institution’s 

NCAA varsity 2013, fall athletic teams.  Only student-

athletes from sports in which the main NCAA athletic 

competition is in the fall season were included in this 

study.  An estimated 900 student-athletes were invited to 

participate from seven sports, including football, men’s 

and women’s soccer, men’s and women’s cross-country, field 

hockey, and women’s volleyball. 

Measures and Instrumentation 

Patient Health Questionnaire-9 

The Patient Health Questionnaire-9 (PHQ-9) is a brief 

9-item, self-report depression survey, and is available to 

use by clinicians and researchers (Kroenke et al., 2001).  

The PHQ-9 was created based on the Diagnostic and 
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Statistical Manual for Mental Disorders IV (DSM-IV) 

criteria for diagnosis of major depressive disorder.  Each 

question represents one of the nine main symptoms as listed 

in the DSM-V including: 

1. Depressed mood or irritable most of the day, nearly 

every day, as indicated by either subjective report 

(e.g., feels sad or empty) or observation made by 

others (e.g., appears tearful). 

2. Decreased interest or pleasure in most activities, 

most of each day  

3. Significant weight change (5%) or change in 

appetite 

4. Change in sleep: Insomnia or hypersomnia  

5. Change in activity: Psychomotor agitation or 

retardation  

6. Fatigue or loss of energy 

7. Guilt/worthlessness: Feelings of worthlessness or 

excessive or inappropriate guilt  

8. Concentration: diminished ability to think or 

concentrate, or more indecisiveness  

9. Suicidality: Thoughts of death or suicide, or has 

suicide plan (APA, 2013) 

  

Each of the nine questions has a Likert-scale asking 

respondents how frequently they have been bothered by the 

listed problems over the past two weeks.  The answer 

choices include ‘not at all’, ‘several days’, ‘more than 

half the days’, and ‘nearly every day’.  The PHQ-9 also 

includes a 10th question at the end of the survey if 

respondents checked any problems, inquiring how difficult 

those problems have made it for them to do their work, take 

care of things at home, and get along with other people.  
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The answer choices include ‘not difficult at all’, 

‘somewhat difficult’, ‘very difficult’, and ‘extremely 

difficult’.  Based on the respondent’s answers to how 

frequently the problems are experienced, points are 

tabulated.  Answers were scored as a zero for ‘not at all’, 

1 for ‘several days’, 2 for ‘more than half the days’, 3 

for ‘nearly every day’, and totaled.   

The total score on the PHQ-9 represents levels of 

depressive symptoms, and in cases of higher levels, the 

potential for the presence of major depression.  A score of 

1-4 represents minimal symptoms, 5-9 mild, 10-14 moderate, 

15-19 moderately-severe, and 20-27 severe depressive 

symptoms.  A score of 27 is the highest possible score on 

the PHQ-9.   

The following criteria were used in order to determine 

the potential for presence of major depression (red-flag) 

and warrant a referral to a mental healthcare provider as 

per the PHQ-9 criteria for diagnostic usage: 

 there are at least four checks indicating four 

different symptoms were experienced more than 

half the days, or nearly every day (within 

columns three or four, respectively) of the PHQ-

9, including questions #1 and #2, and the 
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impairment question #10 is answered at least 

“somewhat difficult” or 

 total score is 10 or higher, question 1 or 2 was 

checked as experienced more than half the days or 

nearly every day (within columns three or four, 

respectively), and the impairment question #10 is 

answered at least “somewhat difficult” or 

 Question 9 (thoughts of suicide/self-harm) is 

checked as occurred some of the days, more than 

half the days, or nearly every day  

The PHQ-9 has been widely used, both clinically 

and in research, and within physically active 

populations (Gavric et al., 2012; Song, Lee, Baek, & 

Miller, 2012).  The PHQ-9 has been found to be a 

reliable and valid measure of depressive symptoms and 

diagnosing major depressive disorder (CDC, 2008; 

Kroenke et al., 2001), as well as changes in 

depression over-time (Lowe, Unutzer, Callahan, Perkins, 

& Kroenke, 2004).  The PHQ-9 was chosen for this study 

as it was identified as one of the shortest depression 

evaluation tools in reference to time; the PHQ-9 only 

takes approximately three minutes to complete. 
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Immediate Post-concussion Assessment and Cognitive 

Testing 

The Immediate Post-concussion Assessment and Cognitive 

Testing (ImPACT) computerized test battery examines 

multiple neuropsychological variables of cognitive 

functioning through testing attention span, working memory, 

sustained and selective attention time, response 

variability, nonverbal problem solving, and reaction time.  

These neuropsychological tests are used to calculate five 

composite scores including verbal memory, visual memory, 

processing speed, reaction time, and impulse control 

(ImPACT, 2012).  Additionally, a Total Symptom Composite 

Score is calculated using the 30 symptom descriptors at the 

beginning of the ImPACT test battery, using a 7-point 

Likert scale.  Brief demographic questions relating to 

neurocognitive abilities are also recorded at the beginning 

of the test including medical history of drug and alcohol 

use, learning disabilities, attention deficit 

disorder/attention deficit hyperactive disorder, 

psychiatric illness, and migraines.  The ImPACT takes about 

20-25 minutes to complete (Randolph, McCrea, & Barr, 2005). 

Test-retest reliability of the ImPACT exam has been 

reported, but the literature has varying results.  Iverson 
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et al. (2003) reported Pearson correlation coefficients 

from baseline to 14 days post-assessment to range from .54 

on memory, to .63 on reaction time, and .76 on processing 

speed.  However, Broglio, Ferrara, Macciocchi, Baumgartner, 

and Elliott (2007) argued a longer-term follow up was 

necessary in order to appropriately estimate an average 

range from baseline to concussion injury follow-up.  The 

mean duration from baseline to post-concussion injury 

follow up was found to be 45 days; the correlation 

coefficient estimates for this test-retest interval ranged 

from .15 to .39, and from day 45 to five days later, from 

.39 to .61 (Broglio et al., 2007).   

Validity of the ImPACT test has been reported for 

processing speed and reaction time by Iverson et al. (2005) 

by comparing the ImPACT Processing Speed and Reaction Time 

composite scores with a traditional neuropsychological 

measure known as the Symbol Digit Modalities Test (SDMT). 

The results were significantly correlated to the SDMT, with 

a coefficient of .70 for Processing Speed, and -.60 for 

Reaction Time. 

Demographic Questionnaire 

 A demographic questionnaire was used in this study in 

order to gain additional information about the 



94 

 
participants.  Questions included age, race, academic year 

in school, sport, family history of depression, previous 

diagnosis of depression, and were they currently in 

treatment for depression and/or currently on anti-

depressant medication.  Additionally, the demographic 

questionnaire included a question inquiring whether the 

athletes had recently been through a life-transition or 

life-event within the past three months that they feel may 

negatively affect their current emotional/psychological 

state, previous diagnosis of a concussion, and number of 

previous concussions. 

Procedures 

Prior to the commencement of this study, the following 

procedures were approved by the Institutional Review Board 

(IRB) for the Protection of Human Participants at Temple 

University and the four participating Pennsylvania 

institutions (Appendix A).  At the start of the 2013 fall 

athletic season, student-athletes were given a written 

consent form that described the research study and its 

purpose.  Additionally, a Health Insurance Portability and 

Accountability Act (HIPAA) form was included in order to 

gain permission from the participants to share medical 

information between the athletic trainer and the 
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researchers.  Those student-athletes who chose to 

participate signed and dated the consent and HIPAA forms. 

Once consent was obtained, participants filled out the 

demographic questionnaire.  The participants then completed 

the PHQ-9, as a baseline measure of depressive symptoms.  

Additionally, all freshman and transfer student-athletes 

were administered the ImPACT exam as a baseline measure for 

neurocognitive performance, as per standard athletic 

training protocol at each of the participating 

institutions.  All participants were administered the PHQ-9 

every two weeks following baseline at team meetings by 

their current athletic trainer, until the end of their fall 

athletic season.  In total, the PHQ-9 was administered 

approximately seven times to the participants.  

If a student-athlete sustained a concussion during the 

fall athletic season, the athlete was administered the 

ImPACT exam at 24-48 hours, 1 week, and 2 weeks post-

concussion, or until cleared to return to play, whichever 

occurred first.  For the purpose of this study, the 

student-athlete also took the ImPACT exam at three months 

post-concussion injury as a long-term follow up.  

Concussion injury was evaluated and diagnosed by the 

athletic trainer and team physician for each athletic team 
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at all four participating institutions, as per normal 

standard of care.   

Along with the ImPACT exam, the concussed student-

athlete completed the PHQ-9 at each of the four post-

concussion ImPACT administrations, or until returned to 

play.  Number of days removed from play due to concussion 

injury was also recorded, as per normal documentation 

standard within athletic training practice, and as an 

independent variable for this study.  Once the concussed 

student-athlete was cleared to returned to play, he or she 

resumed the bi-weekly PHQ-9 team administrations. 

All PHQ-9 surveys were mailed to and evaluated by the 

principal investigator.  As per the PHQ-9 evaluation 

standards describe previously, any depression survey that 

indicated moderate or severe depressive symptoms that were 

at least somewhat difficult, was red-flagged.  If a 

student-athlete’s PHQ-9 score was red-flagged, his/her 

scores were privately noted to the individual student-

athlete by the athletic trainer working with that sport.  

The athletic trainer then discussed the option for referral 

to see a counselor at the participating institution’s on-

campus counseling services center, as elevated scores on 
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the PHQ-9 survey may indicate an elevated risk for 

depression.  

Pilot Study 

Justification for this study was clear as these 

methods were utilized by the principal investigator in a 

pilot of 232 NCAA student-athletes during the 2012 fall 

athletic season (McGuire, Sachs, Ingram, & Tierney, in 

review).  Ninety-three of those student-athletes completed 

all six administrations of the depression survey.  The 

researcher controlled for student-athletes who were 

currently in treatment for depression or taking anti-

depressant medication.  The pilot study found promising 

results regarding the temporal change in depression 

symptoms, including a varying prevalence of clinical levels 

of depression ranging between 1.1%-4.3% of the 93 student-

athletes throughout the six administrations; a total of 6% 

(n = 14) student-athletes were found to have clinical 

levels of depression at some point throughout the season 

and were referred to counseling services by their athletic 

trainers.  Despite the successful methodology of this 

pilot, the sample size of concussed student-athletes was 

not large enough to provide an appropriate statistical 

power of p = .80. The current study invited approximately 
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900 student-athletes to participate, in order to 

potentially provide an appropriate sample size of concussed 

athletes. 

Treatment of the Data 

Descriptive statistics were used to determine the 

overall and temporal prevalence of depression within each 

independent variable including gender, race, age, and 

sport.  A repeated measures analysis of variance (ANOVA) 

was conducted to determine any significant change in PHQ-9 

scores between each administration, as well as each post-

concussion PHQ-9 administration.  In order to determine any 

correlation between PHQ-9 scores and each ImPACT composite 

score at baseline and post-concussion, a Pearson 

correlation analysis was used.  Independent t-tests and 

ANOVAs were conducted to identify differences in level of 

depression and neurocognitive performance, and each 

independent variable.  The Statistical Package for the 

Social Sciences (IMB, 2011) version 22.0 was used for all 

statistical analyses. 
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CHAPTER 4 

RESULTS AND DISCUSSION 

 The purpose of this study was to: 1) examine the 

temporal relation of change in depression symptoms among 

gender, race, age, and sport in student-athletes throughout 

an entire fall athletic season, 2) identify the course of 

depression in student-athletes pre- and post-concussion 

injury, and 3) examine the relationship between 

neurocognitive performance and depression pre- and post-

concussion injury. 

Baseline depression symptom scores were obtained using 

the Patient Health Questionnaire-9 (PHQ-9) prior to the 

start of the fall athletic season.  Additionally, freshmen 

and transfer student-athletes completed the ImPACT to 

evaluate neurocognitive performance at baseline.  Data that 

were collected include: School Attended, NCAA Division (II 

or III), Sex, Race, Age, Sport, Year in School, Family 

History of Depression, Diagnosed Depression, Depression 

Treatment, Depression Medication, Concussion History, 

Number of Concussions, Negative Life Event, PHQ-9 Total 
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Score, Number of Red Flags, Levels of Depression, Total 

Concussion Symptom Score, Verbal Memory Composite, Visual 

Memory Composite, Reaction Time, Visual Motor Speed, and 

Impulse Control Composite.  Each athlete who sustained a 

concussion also completed the PHQ-9 and ImPACT at 24-48 

hours, 1 week, and 2 weeks, or until returned to play.  A 

long-term follow-up evaluation using the PHQ-9 and ImPACT 

was conducted with each athlete at 3-5 months post-

concussion as well.  Post-concussion data that were 

collected include: Number of Days Until Symptom Free, Until 

Return to Play (RTP) Protocol Began, and Until Full RTP.  

 For the purpose of clarity, results and discussion 

sections are separated into a number of subsections.  The 

results section consists of the following subsections: 

Baseline Demographics, Controlled Variables, Temporal 

Depression Results, Concussion and Depression Results, Pre- 

and Post-Concussion Depression and Neurocognitive Test 

Results, and Summary of Results.  The discussion section 

consists of the following subsections: Discussion of 

Results, Implications for Research, and Implications for 

Clinicians. 
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RESULTS 

Baseline Demographics 

 A total of 644 NCAA collegiate student-athletes 

participated in the study, from four institutions (two 

universities and two colleges) (See Table 1). 

 

Table 1 

 

Institution 

Institution N % 

U1 232 36.0 

U2 167 25.9 

C3 153 23.8 

C4 92 14.3 

Total 644 100.0 

Note. U1 = University 1, U2 = University 

2, C3 = College 3, C4 = College 4 

 

The majority of the participants were male (n = 475, 

73.8%), and females made up 26.2% (n = 169) of the student-

athletes. 

Sport 

Males comprised the majority of participants because 

all schools had football players participating in the 

study, and College 4 did not have any other sports 

participating except football (see Table 2).  The 

distribution of participants with respect to sport was very 

uneven, as the majority of participants were football 
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players (n = 403, 64.6%) (see Table 3).  As University 1 

and University 2 are NCAA Division II universities, 399 

(62%) of the participants were Division II athletes, and 

245 (38%) were Division III athletes. 

Table 2 

 

Sport per School 

U1 U2 C3 C4 

Football 

 

Football Football Football 

Women’s 

Volleyball 

 

Women’s 

Volleyball 

Women’s 

Volleyball 

 

Women’s Soccer Women’s Soccer Women’s Soccer 

 

Men’s Soccer 

 

  

Men’s Cross 

Country 

 

Women’s Cross 

Country 

 

 

Table 3 

 

Participants in Each Sport 

 

Sport N % 

Football 414 64.3 

Field hockey 21 3.3 

Men's cross country 30 4.7 

Women's cross country 15 2.3 

Men's soccer 31 4.8 

Women's volleyball 48 7.5 

Women's soccer 85 13.2 

Total 644 100.0 
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Age and Year in School 

The ages of the athletes is shown in Table 4.  

Student-athletes aged 18 and 19 years old represented 59.8% 

(n = 373) of the participants and, similarly, 62.1% (n = 

400) were freshmen and sophomores within their academic 

institution.  Table 5 displays the breakdown of academic 

year in school among the participants. 

Table 4  

 

Age, in Years 

Age N % 

18 222 34.5 

19 163 25.3 

20 135 21.0 

21 85 13.2 

22 29 4.5 

23 5 0.8 

24 3 0.5 

25+ 2 0.3 

Total 644 100.0 

 

Table 5 

 

Academic Year in School 

Year in School N % 

Freshman 242 37.6 

Sophomore 158 24.5 

Junior 142 22.0 

Senior 86 13.4 

5th year Senior 13 2.0 

Graduate Student 3 0.5 

Total 644 100.0 
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Race 

  Race was unequal among the groups, with most of the 

student-athletes identifying as white (see Table 6).  When 

  

Table 6 

 

Race of Study Participants 

Race N % 

American Indian or Alaska 

Native 
1 0.2 

Native Hawaiian or Other 

Pacific Islander 
1 0.2 

Asian 4 0.6 

White 512 79.5 

Black or African American 90 14.0 

2+ races 36 5.6 

Total 644 100.0 

 

collapsed into white or non-white/minority groups, 20.5% (n 

= 132) of the student-athletes identified as a minority 

race.  It should be noted that race, as per the US Census 

Bureau, does not include Hispanic or Latino, which is 

identified as an ethnicity, not a race.  Student-athletes 

who identify as Hispanic or Latino were instructed to 

identify as either white, black, or 2+ races.  

Unfortunately, the specific percentages of each race within 

the entire student body at each institution are not 

available on any of the institutions’ websites, other than 

U1’s website. U1’s website stated 87% of the current 
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student population is white, with 8% African-American, 1% 

Asian, and 4% other.  Through a general search on the 

internet, other websites provide the percentages for the 

other three institution’s racial diversity, but the facts 

may not be accurate as the sources may be questionable.  

Interestingly, every website listed percentages for each 

race that were either lower than or equal to the racial 

representation within this current study’s student-athlete 

population.  This was especially true when looking at the 

representation of white students.  Most of the websites 

stated a white student representation above 79.5%, the 

percentage of white student-athletes in this current study. 

Depression Demographics 

 Depression demographics included family history of 

depression, was there a history of previously diagnosed 

depression, are they currently in treatment for depression 

or currently on anti-depressant medication, and have they 

recently experienced a negative life event.  Sixty-five 

(10.1%) of the student-athletes stated they have a family 

history of depression.  Seventeen (2.6%) athletes indicated 

they have previously been diagnosed with depression.  A 

total of 12 (1.9%) student-athletes were currently in 

treatment for depression (i.e., psychotherapy), while 14 
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(2.2%) were currently on anti-depressant medication.  Of 

the athletes in treatment for depression, all 12 were also 

on anti-depressant medications.  Of the athletes who were 

on anti-depressant medications (n = 14, 2.2%), two athletes 

indicated they had not been diagnosed with depression, nor 

were they in treatment for depression.  These two athletes 

were likely taking anti-depressant medication for another 

mental health issue, such as anxiety.  One athlete 

indicated he had not been diagnosed with depression, but 

was currently in treatment for depression and on anti-

depressant medication.  It is possible this athlete either 

misread the ‘previously diagnosed with depression’ and 

‘currently in treatment for depression’ questions, or did 

not understand his depression diagnosis. 

 Thirty-seven (5.7%) athletes indicated they have 

recently, within the past three months, been through a 

negative life-transition or life-event, which they felt has 

already affected or could affect their emotional or 

psychological state.  This question was open for the 

student-athletes’ interpretation, and could include 

anything from divorce of parents, to a death of a loved 

one, to leaving home and moving to college for the first 

time. 
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Concussion Demographics 

 Of the total participants, just over one-third (217, 

33.7%) indicated they have previously been diagnosed with a 

concussion.  However, in response to a follow-up question 

asking the number of previous concussions, 220 (34.2%) 

athletes stated they previously had one or more 

concussions.  The ‘previously diagnosed with a concussion’ 

question was left open for the individual student-athlete’s 

interpretation.  Therefore, it is possible student-athletes 

counted the total number of times they believe they 

sustained a concussion, or only included those concussions 

in which they saw a physician or an athletic trainer for 

their injury.  Additionally, it is likely the three 

athletes who indicated they had not been diagnosed with a 

concussion, but revealed they have sustained one or more 

concussions, may have interpreted the follow-up question as 

indicating how many concussions they believe they have had, 

rather than how many have been diagnosed by a medical 

professional.  The total numbers of previously diagnosed 

concussions are displayed in Table 7.  Of the total 

student-athletes, 57 (n = 8.9%) reported they sustained 

three or more previous concussions.  This was 



108 

 

Table 7 

 

Number of Previous Concussions 

Concussions N % 

0 424 65.8 

1 114 17.7 

2 49 7.6 

3 32 5.0 

4 16 2.5 

5 5 .8 

6 1 .2 

7 2 .3 

10+ 1 .2 

Total 644 100.0 

 

over a quarter (25.9%) of those athletes who reported one 

or more concussions. 

 

Exclusion Criteria 

 Several changes were made to the data in order to 

control for specific variables within this study.  Those 

changes included excluding specific student-athletes from 

depression analyses, specific concussed athletes from 

concussion analyses, and specific baseline ImPACT tests 

from neurocognitive analyses. 

Controlled Variables: Depression Analyses 

Any athlete who indicated she/he had previously been 

diagnosed with depression, currently in treatment for 
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depression, or currently on anti-depressant medication were 

removed from the study.  This was done to ensure there was 

no skewing of depression data, as the researcher sought to 

identify depression symptoms in otherwise healthy 

collegiate student-athletes, without a history of 

depression.  Twenty (3.1%) athletes were removed from the 

depression analyses due to either being previously 

diagnosed with depression (n = 17, 2.6%), currently in 

treatment for depression (n = 12, 1.9%), or currently on 

depression medication (n = 14, 2.2%).  Seven (35%) of these 

athletes indicated they recently went through a negative 

life-event in the past three months.  Eleven (55%) of these 

athletes have been diagnosed with a concussion, and 5 (30%) 

reported they have sustained three or more concussions.  

Half (n = 10) of these athletes were underclassmen, and all 

20 athletes were white.   

Six of the athletes who indicated they were previously 

diagnosed with depression were not currently in treatment 

for depression or on anti-depressant medication.  Seven of 

the 20 athletes removed from depression analyses red-

flagged at least once throughout the season, and made up 10 

of the total red-flags (n = 39, 6.1%) of all 644 student-

athletes within this study.  Five of the athletes red-



110 

 
flagged once, one athlete red-flagged two times, and 

another athlete red-flagged three times throughout the 

season.  Interestingly, of those red-flags, all were either 

currently in treatment for depression or on anti-depressant 

medication.  Those who red-flagged may represent student-

athletes whose treatment was not having an adequate effect 

on the athlete.  It is likely the seven athletes who red-

flagged are athletes whose psychotherapy and/or anti-

depressant therapy had either just began and not yet taken 

effect, or whose treatment was not effectively helping with 

depression symptoms.  Lastly, any athlete who sustained a 

concussion (n = 33, 5.1%) was removed from depression 

analyses. 

Controlled Variables: Concussion Analyses 

Of the total concussed athletes in this study (n = 33, 

5.1%), five athletes were removed from concussion analyses.  

Two concussed football players were removed from analyses 

as one was previously diagnosed with depression, currently 

in treatment for depression, and on antidepressant 

medications, and another was just on antidepressant 

medications.  Additionally, two other concussed athletes 

were removed from concussion analyses due to complications 

with their concussion injury.  One women’s volleyball 
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athlete sustained the concussion before pre-season began, 

and the researchers did not have an accurate date of 

injury, nor baseline or 24-48 hours post-concussion data.  

A women’s soccer athlete who sustained a concussion was 

removed from analyses as she also sustained a nasal 

fracture when the concussion injury occurred.  The 24-48 

hour post-concussion data were not collected, and return to 

play time was delayed due to the athlete needing surgery.  

Because of the complications and potential influence the 

nasal fracture and surgery may have on influencing 

depression, this concussed athlete was removed from 

analyses.  Finally, one football athlete did not complete 

the PHQ-9 administration before his concussion was 

sustained, which was the baseline pre-season 

administration.  As we could not control for pre-existing 

depression, this concussed athlete was not used within the 

analyses.  Therefore, a total of 28 concussed athletes were 

used for the concussion analyses in this study. 

Controlled Variables: Baseline Neurocognitive Analyses 

Five (2.5%) out of 199 student-athletes who completed 

the baseline ImPACT were removed from baseline 

neurocognitive analyses due to their ImPACT test indicating 

invalid results.  An Impulse score or X’s and O’s Total 
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Percent over 30 (n = 1), Word Memory Learning Percent 

Correct under 69% (n = 0), Design Memory Learning Percent 

Correct under 50% (n = 2), or Three Letters Total Letters 

Correct less than 8 (n = 2) are specific criteria indicated 

to be of questionable validity.  These criteria cutoffs 

were based on standardization data analyses and outliers by 

the test developers (Lovell, 2007).  After reviewing each 

ImPACT test regarding these testing guidelines, those who 

had invalid results were not included in baseline ImPACT 

analyses. 

Re-testing of athletes with invalid ImPACT results is 

usually recommended, after discussing the results and 

determining the potential cause for invalid results with 

the athlete.  Invalid results may be caused by a number of 

different factors, including confusion or not understanding 

the specific portion of the test, administration of the 

test in a distracted environment, not taking the test 

seriously, or not giving full effort for the test (Lovell, 

2007).  However, baseline ImPACT tests were sent to the 

researcher from the athletic trainers at the end of the 

season, and therefore it was too late to retest for 

baseline neurocognitive performance for this study.  It is 

important to note that, to the researcher’s knowledge, the 
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athletic trainers in this study did not retest those five 

athletes with invalid baseline results, and therefore those 

invalid baseline scores should not be used clinically for 

post-concussion comparisons. 

 

Depression Results 

 Once controlling for any athletes previously diagnosed 

with depression, currently in treatment for depression, 

currently on anti-depressant medication, and any concussed 

athletes (n = 51/644), depression data from 593 (92.1% of 

total sample) student-athletes were used for the depression 

analyses.  Data were first examined at each of the seven 

PHQ-9 administration intervals.  The number of student-

athletes who participated in each PHQ-9 administration 

declined as the season progressed (see Table 8).  There  

Table 8 

 

Participants Who Completed the 

PHQ-9 at Each Interval 

Time Interval N % 

1 (Baseline) 572 96.5 

2 503 84.8 

3 441 74.4 

4 421 71.0 

5 406 68.5 

6 406 68.5 

7 290 48.9 
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were 63 (10.6%) athletes who completed the PHQ-9 only at 

baseline (Time 1), and no other subsequent time intervals.  

This was likely due to team cuts during and after pre-

season, and athletes quitting the team in the beginning of 

the season.  The continual decline in participants until 

Time 5 could have been due to natural attrition of the 

sample, as well as athletes missing PHQ-9 administrations 

due to missing practice or team meetings that day for 

various reasons (other injuries, class conflicts, etc.).  

Over half of the student-athletes (n = 323, 54.5%) 

completed the PHQ-9 at all six time intervals. 

Data from the last administration (Time 7) were 

removed from depression analyses, as  over half of the 

participants (n = 303, 51.1%) were not included; this was 

due to some teams not completing a Time 7 administration, 

including men’s and women’s soccer from all institutions, 

and volleyball from one institution.  These teams did not 

complete the 7th administration because their season had 

ended prior to the 7th administration date.  Mean PHQ-9 

scores, including standard deviations, are reported in 

Table 9.  As an initial check of internal consistencies, 

reliability within the PHQ-9 measure was assessed with 
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Cronbach’s alpha at Baseline.  An alpha of 0.78 was found, 

indicating good scale reliability. 

Table 9 

 

Mean PHQ-9 Scores at Each Time Interval, 

n = 593 

Time 

Interval 

N, 

completed 

Mean PHQ-9 

score 

SD 

1 (Baseline) 572 1.44 2.35 

2 503 1.30 1.92 

3 441 1.09 2.20 

4 421 1.04 2.09 

5 406 0.88 2.03 

6 406 1.03 2.21 

 

Levels of Depression 

The levels of depression at each time interval, as 

determined by the PHQ-9 scores, are displayed in Table 10.  

On average, 30.5% of the athletes endorsed minimal levels 

of depression symptoms, 6.5% endorsed mild levels, and 0.9% 

endorsed moderate to severe levels of depression symptoms.  

Table 10 

 

Percentages of Depression Levels at Each Time Interval 

Level T1 T2 T3 T4 T5 T6 

None 50.2 49.9 64.6 67.2 70.4 70.4 

Minimal 41.8 43.7 27.9 24.2 23.2 21.9 

Mild 6.8 6.0 6.8 7.6 5.4 6.2 

Moderatea 0.7 0.2 0.2 0.7 0.5 1.2 

Moderately 

Severea 

0.3 0.2 0.5 0.2 0.5 0.2 

Severea 0.2 0.0 0.0 0 0 0 
aElevated levels of depression indicating a possible red-flag for 

referral.  
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Red Flags 

 A total of 29 PHQ-9s were red-flagged across all seven 

time intervals, among 22 (3.7%) student-athletes.  Most of 

these athletes were football players (n = 16), four were 

women’s volleyball players, and two were women’s soccer 

players.  Only seven of the athletes who had red-flags were 

of a minority race, and over half (n = 13) were 18 or 19 

years old.  The majority of red-flags occurred in athletes 

only once (n = 19), but three athletes red-flagged more 

than one time; one athlete had two red flags, one had three 

red flags, and another had five red flags.  Red-flags for 

each time interval are presented in Table 11. 

Table 11 

 

Red-flags at Each Time Interval 

Time N/total % 

T1 9/572 1.6 

T2 1/503 0.2 

T3 3/441 0.7 

T4 4/421 1.0 

T5 5/406 1.2 

T6 4/406 1.0 

T7 3/290 1.0 

 

The number of time intervals for each athlete who had 

a red-flag was examined.  On average, student-athletes who 

had at least one red-flag missed 4.82 ± 2.13 PHQ-9 

administrations throughout the season.  Over one-third 
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(40.9%, n = 9) of those student-athletes missed two or more 

consecutive administrations. 

It is important to note that 11 of the 29 total red-

flags were due to the athlete checking at least “several 

days” for Question 9, which the research has labeled the 

‘self-harm/suicidal ideation question.’  These were PHQ-9s 

that normally would not have red-flagged, either because 

the PHQ-9 total score was not a 10 or higher, or the 

athlete did not indicate the problems were at least 

somewhat difficult on Question 10.  However, because the 

athlete indicated he or she “had thoughts that you would be 

better off dead, or of hurting yourself in some way,” this 

would warrant a red-flag and potential referral.  

Finally, not all of the athletes’ PHQ-9s with scores 

greater than or equal to 10 were red-flagged.  There were 

10 athletes, who, over the course of the season, had an 

elevated PHQ-9 score (≥ 10), but did not red-flag. There 

are two reasons why a PHQ-9 may have an elevated score but 

not necessarily warrant a red-flag referral.  First, the 

athlete may have had an elevated score but may have 

indicated that the issues were “not difficult” on question 

10 (n = 2).  Because they checked “not difficult”, the PHQ-

9 did not red flag.  This criterion is necessary to 
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indicate level of impaired function due to symptoms, as 

indicated by the PHQ-9 developers and through validity 

research.  The other reason for having an elevated score 

but potentially not red-flagging may have been due to the 

athlete not checking “more than half the days” or “nearly 

every day,” within columns three or four respectively, for 

questions one or two (n = 8).  As the main symptoms of 

depression include little interest or pleasure in doing 

things (question one), and feeling down, depressed, or 

hopeless (question two), if the athlete did not check 

either of these in the highlighted section (meaning, those 

issues affected them greatly), it would not warrant a red-

flag for depression. 

It is important to note that of those 10 athletes who 

had elevated levels of depression symptoms but did not red-

flag, all of the athletes stated they experienced symptoms 

indicated in Questions 1 or 2 for at least several days.  

These athletes just missed the cut-off criteria for having 

their PHQ-9 red-flag.  Therefore, these may be athletes who 

could still benefit from a referral to counseling services 

for a potential diagnosis of depression through a clinical 

interview, especially as eight of those athletes indicated 

the problems were at least somewhat difficult. 
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When including those athletes who red-flagged but were 

currently in treatment for depression or on anti-depressant 

medication, the prevalence of finding moderate to severe 

levels of depression symptoms increases.  Of the 29 (4.3%) 

athletes who red-flagged at some point throughout the 

season, only seven (24.1%) were currently receiving 

treatment for depression.   

Depression Symptoms 

 The number and percentage of each symptom at each time 

interval of those athletes who completed all six time 

intervals (n = 323) is shown in Table 12.  The most common 

symptoms on average across all six time intervals was 

‘feeling tired or having little energy’ (24.3%), followed 

by ‘trouble falling or staying asleep, or sleeping too 

much’ (20%). Both of the symptoms ‘trouble concentrating on 

things, such as reading the newspaper or watching 

television’ and ‘little interest or pleasure in doing 

things’ were endorsed on average by 7.8% of the student-

athletes.  On average, only 0.1% of the student-athletes 

endorsed ‘thoughts that you would be better off dead, or of 

hurting yourself in some way.’  When looking at the entire 

sample of all 593 student-athletes at each time interval, 

the prevalence of symptoms was very similar to those  



120 

 

T
a
b
l
e
 
1
2
 

 D
e
p
r
e
s
s
i
o
n
 
S
y
m
p
t
o
m
s
 
a
t
 
E
a
c
h
 
T
i
m
e
 
I
n
t
e
r
v
a
l
,
 
n
(
%
)
,
 
n
 
=
 
3
2
3
 

 
A
v
g
 
%
 

7
.
8
 

5
.
9
 

2
0
.
0
 

2
4
.
3
 

7
.
3
 

5
.
0
 

7
.
8
 

1
.
8
 

0
.
1
 

T
6
 

2
2
(
6
.
8
)
 

1
8
(
5
.
6
)
 

5
0
(
1
5
.
4
)
 

6
5
(
2
0
.
1
)
 

2
1
(
6
.
5
)
 

1
0
(
3
.
1
)
 

2
5
(
7
.
7
)
 

6
(
1
.
0
)
 

0
 

T
5
 

2
3
(
7
.
1
)
 

1
9
(
5
.
9
)
 

5
0
(
1
5
.
4
)
 

6
2
(
1
9
.
2
)
 

2
0
(
6
.
1
)
 

1
8
(
5
.
6
)
 

2
1
(
6
.
5
)
 

4
(
1
.
2
)
 

0
 

T
4
 

1
9
(
5
.
9
)
 

1
9
(
5
.
9
)
 

6
0
(
1
8
.
6
)
 

7
6
(
2
3
.
5
)
 

2
3
(
7
.
1
)
 

1
9
(
5
.
9
)
 

2
3
(
7
.
1
)
 

5
(
1
.
5
)
 

1
(
0
.
3
)
 

T
3
 

2
4
(
7
.
4
)
 

2
2
(
6
.
8
)
 

6
1
(
1
8
.
9
)
 

7
0
(
2
1
.
7
)
 

1
9
(
5
.
9
)
 

1
5
(
4
.
6
)
 

2
6
(
8
.
0
)
 

6
(
1
.
9
)
 

0
 

T
2
 

3
5
(
1
0
.
8
)
 

2
4
(
7
.
4
)
 

6
8
(
2
1
.
0
)
 

1
1
5
(
3
5
.
6
)
 

2
7
(
8
.
3
)
 

1
9
(
5
.
9
)
 

2
2
(
6
.
8
)
 

5
(
1
.
5
)
 

0
 

T
1
 

2
9
(
9
.
0
)
 

1
2
(
3
.
7
)
 

9
8
(
3
0
.
3
)
 

8
2
(
2
5
.
4
)
 

3
2
(
9
.
9
)
 

1
6
(
4
.
9
)
 

3
4
(
1
0
.
5
)
 

9
(
2
.
8
)
 

1
(
0
.
3
)
 

Q
 

Q
1
 

Q
2
 

Q
3
 

Q
4
 

Q
5
 

Q
6
 

Q
7
 

Q
8
 

Q
9
 

 

  

 



121 

 
athletes who completed all six time intervals, and symptoms 

remained in the same order from most common to least 

common. 

Level of difficulty dealing with symptoms within the 

PHQ-9 was also measured using Question 10, ‘how difficult 

have these problems made it for you to do your work, take 

care of things at home, or get along with other people?’  

Among both the participants who completed all six 

administrations of the PHQ-9, as well as all 593 student-

athletes at each time interval, on average 6.8% of the 

student-athletes reported the symptoms were somewhat 

difficult, and 0.3% reported symptoms were very difficult. 

Temporal Depression 

A one-way repeated measures ANOVA was conducted to 

compare PHQ-9 scores across the season (Time 1-6) with 

those athletes who completed all six time intervals (n = 

323, 54.5%).  The means and standard deviations are 

presented in Table 13.   

There was a significant effect for time using the 

Greenhouse-Geisser correction (F(3.69, 1187.08) = 5.71, p < 

0.001, partial eta squared = 0.02).  Pairwise comparisons 

indicate significantly higher PHQ-9 scores occurred at Time 
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1 and 2 compared to Time 6, and at Time 2 compared to Time 

3 (see Figure 1 and Table 14). 

Table 13 

 

Mean PHQ-9 Scores at All 6 Time 

Intervals (n = 323) 

Time Mean SD 

T1 1.149 1.8557 

T2 1.093 1.6562 

T3 .864 1.6132 

T4 .876 1.7561 

T5 .824 1.9151 

T6 .786 1.7215 

 

 
 Figure 1. Mean PHQ-9 Scores Across Time. 
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Table 14 

 

Pairwise Comparison for PHQ-9 Scores Across Time 

 

Time 

Mean 

Difference 

Standard 

Error 

 

P 

1 2 .056 .093 1.000 

 3 .285 .099 .065 

 4 .272 .104 .138 

 5 .325 .115 .075 

 6 .362* .117 .033 

2 1 -.056 .093 1.000 

 3 .229* .073 .029 

 4 .217 .082 .126 

 5 .269 .091 .052 

 6 .307* .088 .009 

3 1 -.285 .099 .065 

 2 -.229* .073 .029 

 4 -.012 .069 1.000 

 5 .040 .086 1.000 

 6 .077 .077 1.000 

4 1 -.272 .104 .138 

 2 -.217 .082 .126 

 3 .012 .069 1.000 

 5 .053 .081 1.000 

 6 .090 .075 1.000 

5 1 -.325 .115 .075 

 2 -.269 .091 .052 

 3 -.040 .086 1.000 

 4 -.053 .081 1.000 

 6 .037 .067 1.000 

6 1 -.362* .117 .033 

 2 -.307* .088 .009 

 3 -.077 .077 1.000 

 4 -.090 .075 1.000 

 5 -.037 .067 1.000 

Note: Based on estimated marginal means 

 

*The mean difference is significant at the .05 level 
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Sex 

Another repeated measures ANOVA was conducted 

examining differences in PHQ-9 scores across time, with sex 

treated as a between-subjects factor with two levels (male 

and female).  Means scores for sex across time are 

presented in Table 15.  Analyses revealed there was a   

Table 15 

 

PHQ-9 Mean Scores by Sex, Across Time 

 

 Sex 

  

 

 Time 
Mean PHQ-9 

Score 

 

SD 

Male 1 1.09 1.76 

 2 1.05 1.62 

 3 0.72 1.46 

 4 0.69 1.52 

 5 0.68 1.80 

 6 0.68 1.66 

Female 1 1.25 2.02 

 2 1.18 1.73 

 3 1.14 1.85 

 4 1.23 2.10 

 5 1.09 2.10 

 6 1.00 1.82 

 

statistically significant difference in PHQ-9 scores 

between sex, but the interaction within time and sex was 

not significant (See Appendix E-1).  Females had 

significantly higher mean PHQ-9 scores than males.  

However, the effect size for sex, as measured by partial 

eta squared, was very low, at 0.01.  Regardless, it is 
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important to point out that although there was no 

statistically significant interaction between time and sex, 

it is clear that even though both males and females had 

elevated mean PHQ-9 scores at Time 1 and 2, males’ PHQ-9 

scores gradually declined, while females’ PHQ-9 scores 

remained elevated above their male counterparts throughout 

the season (See Figure 2).  As a follow-up, 

 

Figure 2. Mean PHQ-9 Scores Across Time by Sex. 
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further analyses were conducted with all 593 student-

athletes.  Independent t-tests were conducted to compare 

PHQ-9 scores between males and females at each time 

interval.  No significant differences were found at Time 1 

nor Time 2, but significant differences between sexes were 

found at Time 3, t(441) = -2.63, p = 0.01, d = 0.28, Time 

4, t(421) = -3.39, p = 0.00, d = 0.38, and Time 6, t(406) = 

-2.32, p = 0.02, d = 0.25.  Differences in sex at Time 5 

were not significant; however, the p value approached 

significance (p = 0.051). 

Age 

A repeated measures ANOVA was performed on PHQ-9 

scores to determine if there were age differences across 

time (See Appendix E-1).  A collapsed group of ages was 

used for the analyses, where 18 and 19 year old (freshman-

aged) athletes were grouped together, and athletes 20 years 

or older were grouped together.  No significant differences 

were found between age groups, and there was no significant 

interaction within time and age.   

As a follow-up, independent t-tests were conducted to 

compare athletes’ PHQ-9 scores between freshman-aged 

athletes and athletes 20 years or older at each time 

interval, with all 593 student-athletes.  No significant 
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differences in scores were found at intervals between the 

grouped ages, except at Time 4.  At Time 4, there was a 

significant difference in scores for freshmen-aged athletes 

(M = 1.24, SD = 2.34) and athletes 20 years or older (M = 

0.76, SD = 1.62), t(421) = 2.47, p = 0.01, with the younger 

athletes having higher mean PHQ-9 scores. 

Race 

 In order to determine any differences between races 

and PHQ-9 scores across time, a repeated measures ANOVA was 

performed.  The Race variable was collapsed into white and 

non-white/minority groups for this analysis.  No 

significant differences were found between the race 

variables, and no significant interaction was found within 

time and race (See Appendix E-1). 

Sport 

Another repeated measures ANOVA was conducted to 

examine differences in PHQ-9 scores across time within 

sports.  The number and percentage of athletes who 

completed the PHQ-9 at all six time intervals in each sport 

are presented in Table 16.  Mean PHQ-9 scores and standard 

deviations are reported in Table 17.  A significant 

difference was found between sports (See Appendix E-1).   
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Table 16 

 

Athletes per Sport 

Sport N % 

Football 179 55.4 

Field hockey 20 6.2 

Men's cross 

country 

13 4.0 

Women's cross 

country 

5 1.5 

Men's soccer 20 6.2 

Women's 

volleyball 

34 10.5 

Women's soccer 52 16.1 

Total 323 100.0 

 

 

Table 17 

 

PHQ-9 Means and SD Across Time per Sport (n = 323) 

Time 

Interval 
Sport 

Mean SD 

T1 Football 1.156 1.8231 

 Field hockey 1.200 2.2148 

 Men's cross country .615 .7679 

 Women's cross 

country 

.800 1.3038 

 Men's soccer .850 1.6631 

 Women's volleyball 2.029 2.5523 

 Women's soccer .808 1.4285 

 Total 1.149 1.8557 

T2 Football 1.156 1.7020 

 Field hockey .650 1.4609 

 Men's cross country 1.077 1.1152 

 Women's cross 

country 

.400 .5477 

 Men's soccer .050 .2236 

 Women's volleyball 2.265 2.0643 

 Women's soccer .750 1.3117 

 Total 1.093 1.6562 

T3 Football .804 1.5582 

 Field hockey .450 .9987 
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Table 17. Continued 

 

Time 

Interval 
Sport 

Mean SD 

T3 cont. Men's cross country .385 .6504 

 Women's cross 

country 

.600 .8944 

 Men's soccer .150 .3663 

 Women's volleyball 2.559 2.3119 

 Women's soccer .538 1.2440 

 Total .864 1.6132 

T4 Football .771 1.6243 

 Field hockey .400 .8208 

 Men's cross country .462 .7763 

 Women's cross 

country 

.200 .4472 

 Men's soccer .150 .4894 

 Women's volleyball 2.647 2.4232 

 Women's soccer .712 1.8507 

 Total .876 1.7561 

T5 Football .760 1.9382 

 Field hockey .350 .8127 

 Men's cross country .462 .5189 

 Women's cross 

country 

.400 .8944 

 Men's soccer .150 .4894 

 Women's volleyball 2.941 2.8703 

 Women's soccer .231 .7571 

 Total .824 1.9151 

T6 Football .732 1.7660 

 Field hockey .300 .9234 

 Men's cross country .154 .3755 

 Women's cross 

country 

.600 1.3416 

 Men's soccer .500 1.0513 

 Women's volleyball 2.382 2.3615 

 Women's soccer .404 1.1072 

 Total .786 1.7215 
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The interaction within time and sport was not significant, 

although it nearly reached a significant level (p = 0.055).  

Post-hoc pairwise comparisons revealed statistically 

significant differences between women’s volleyball and 

every other sport in this study (See Figure 3 and Table 

18). 

 

Figure 3. Mean PHQ-9 Scores Across Time by Sport. 

 

 



131 

 

Table 18 

 

Pairwise Comparisons, Sport and Mean PHQ-9 Scores Across 

Time 

 

(I) Sport 

 

(J) Sport 

Mean 

Difference  

Std. 

Error 

Sig.b 

Football 

Field hockey .338 .310 1.000 

Men's cross 

country 

.371 .378 1.000 

Women's cross 

country 

.397 .597 1.000 

Men's soccer .588 .310 1.000 

Women's 

volleyball 

-1.574* .246 .000 

Women's soccer .323 .207 1.000 

Field 

hockey 

Football -.338 .310 1.000 

Men's cross 

country 

.033 .469 1.000 

Women's cross 

country 

.058 .658 1.000 

Men's soccer .250 .416 1.000 

Women's 

volleyball 

-1.912* .371 .000 

Women's soccer -.015 .346 1.000 

Men's 

cross 

country 

Football -.371 .378 1.000 

Field hockey -.033 .469 1.000 

Women's cross 

country 

.026 .692 1.000 

Men's soccer .217 .469 1.000 

Women's 

volleyball 

-1.945* .429 .000 

Women's soccer -.048 .408 1.000 

Women’s 

cross 

country 

Football -.397 .597 1.000 

Field hockey -.058 .658 1.000 

Men's cross 

country 

-.026 .692 1.000 

Men's soccer .192 .658 1.000 
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Table 18. Continued 

 

(I) Sport 

 

(J) Sport 

Mean 

Difference 

(I-J) 

Std. 

Error 

Sig.b 

Women’s 

cross 

country 

Women's 

volleyball 

-1.971* .630 .041 

Women's soccer -.074 .616 1.000 

Men's 

soccer 

Football -.588 .310 1.000 

Field hockey -.250 .416 1.000 

Men's cross 

country 

-.217 .469 1.000 

Women's cross 

country 

-.192 .658 1.000 

Women's 

volleyball 

-2.162* .371 .000 

Women's soccer -.265 .346 1.000 

Women's 

volleyball 

Football 1.574* .246 .000 

Field hockey 1.912* .371 .000 

Men's cross 

country 

1.945* .429 .000 

Women's cross 

country 

1.971* .630 .041 

Men's soccer 2.162* .371 .000 

Women's soccer 1.897* .290 .000 

Women's 

soccer 

Football -.323 .207 1.000 

Field hockey .015 .346 1.000 

Men's cross 

country 

.048 .408 1.000 

Women's cross 

country 

.074 .616 1.000 

Men's soccer .265 .346 1.000 

Women's 

volleyball 

-1.897* .290 .000 

Note: Based on estimated marginal means. 

 

*. The mean difference is significant at the .05 level. 

b. Adjustment for multiple comparisons: Bonferroni. 
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As a follow-up to the previous finding, separate 

analyses were conducted on all women’s volleyball players 

who completed all six time intervals (n = 34).  One-way 

ANOVAs were performed to determine if there were any 

significant differences in PHQ-9 scores between each 

volleyball team at each time interval.  No significant 

differences in PHQ-9 scores were found at Times 1-6 between 

schools, thus indicating the high mean PHQ-9 scores were 

likely not due to effects within any one specific team in 

particular. 

Further analyses were also conducted with all 593 

student-athletes, examining PHQ-9 scores between sports.  A 

one-way between-groups ANOVA was conducted to explore the 

difference in mean PHQ-9 scores between sports at each time 

interval.  There was a statistically significant difference 

at the p < 0.05 level in scores between sports at all Time 

intervals 1-6.  Post-hoc analyses revealed significantly 

higher PHQ-9 scores in women’s volleyball players compared 

with other sports, at each time interval.  At Time 1, 

women’s volleyball had significantly higher PHQ-9 scores 

than men’s cross country and women’s cross country.  

Despite reaching statistical significance at Time 1, the 

actual difference in mean scores between the groups was 
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quite small.  The effect size, calculated using eta 

squared, was 0.02.  At Time 2, women’s volleyball had 

significantly higher PHQ-9 scores than all other sports, 

with the exception of football and women’s soccer.  The 

effect size reached a moderate effect at 0.06, using eta 

squared.  At Times 3-6, women’s volleyball had 

significantly higher PHQ-9 scores than all sports, except 

women’s soccer at Time 4 and Time 6.  The effect sizes at 

Times 3-6 were 0.08, 0.10, 0.13, and 0.06, respectively.  

Additionally, football had significantly higher PHQ-9 

scores than men’s cross country at Time 1, 2, and 6, men’s 

soccer at Time 2 and 5, and women’s cross country at Time 

2.  Men’s soccer had significantly lower PHQ-9 scores 

compared to women’s soccer and men’s cross country at Time 

2.   

NCAA Division 

A one-way repeated measures ANOVA was conducted to 

determine if there were NCAA Division differences in PHQ-9 

scores across the season (Time 1-6).  There were no 

statistically significant differences for PHQ-9 scores on 

Division nor the interaction between Division and time. 
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Negative Life Event 

The number of athletes who completed all six 

administrations and indicated at baseline they recently 

went through a life event was too small (n = 13) to run any 

repeated measures analyses.  However, independent t-tests 

were performed at each time interval with all 593 student-

athletes, regardless if they completed all six 

administrations, to compare differences in PHQ-9 scores 

within the variable Negative Life Event.  The differences 

between groups were statistically significant at all six 

time intervals (See Table 19).  Those student-athletes who  

 

Table 19 

 

T-tests Results within Negative Life Event, at Each 

Time Interval 

Time t Df P Mean Diff Std. Error Diff 

1 3.82 26.38 0.00** 3.77 0.99 

2 2.13 23.65 0.04* 1.48 0.70 

3 2.22 22.74 0.04* 1.74 0.78 

4 2.58 20.44 0.02* 2.31 0.90 

5 2.09 21.22 0.05* 1.23 0.59 

6 2.29 22.72 0.03* 1.86 0.81 
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indicated they recently went through a negative life-event 

or life-transition had significantly higher mean PHQ-9 

scores than those who did not.   

History of Concussion 

A one-way repeated measures ANOVA was conducted to 

determine if there were differences in PHQ-9 scores across 

time, in athletes who have been previously diagnosed with a 

concussion and those who have not.  There were no 

statistically significant differences for PHQ-9 scores on 

Concussion History nor the interaction between Concussion 

History and time.   

 

Concussion and Depression Results 

Once the five previously mentioned concussion athletes 

were removed from analyses, descriptive statistical 

analyses were run on the demographics of the remaining 

concussion athletes (n = 28).  The majority of concussion 

athletes in this study were male (n = 22, 78.6%), with only 

a small percentage female (n = 6, 21.4%).  This was likely 

due to the high number of football participants in this 

study.  Twenty-two (78.6%) of the concussed athletes were 

football players, followed by women’s soccer (n = 4, 

14.3%), women’s cross-country (n = 1, 3.6%), and women’s 
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volleyball (n = 1, 3.6%).  Twenty athletes were white 

(71.4%), while 5 (17.9%) were black or African American, 

and 3 (10.7%) athletes identified as 2+ races or mixed-

race.  Over half (n = 16, 57.1%) of the concussed athletes 

were underclassmen, and 4 (14.3%) reported a family history 

of depression.   Only one of the concussed athletes 

indicated he recently went through a negative life event at 

baseline.  Ten (n = 35.7%) of these athletes have a history 

of concussion.  The number of concussions each athlete 

previously sustained is presented in Table 20. 

Table 20 

 

Number of Previous Concussions  

Concussions N P 

0 17 60.7 

1 6 21.4 

2 2 7.1 

3 1 3.6 

5 1 3.6 

7 1 3.6 

Total 28 100.0 

 

 

Pre- and Post-Concussion Depression 

A total of 28 concussed athletes were included in pre-

and post-concussion depression analyses.  The mean pre-

concussion PHQ-9 score was 1.96 ± 3.82.  Pre-concussion 

PHQ-9s were administered on average 7.63 ± 6.00 days before 

concussion injury.  All athletes took the PHQ-9 within two 
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weeks of their concussion injury, with a minimum of 1 and 

maximum of 13 days, with the exception of two athletes who 

took the PHQ-9 24 and 26 days pre-concussion, as they 

missed the most recent PHQ-9 administration.  An 

independent t-test was conducted to determine if those who 

sustained a concussion within the season had higher PHQ-9 

scores at baseline than those who did not.  No significant 

difference in PHQ-9 scores at baseline was found between 

those who later sustained a concussion (M = 1.68, SD = 

3.62) and those who were not concussed (M = 1.44, SD = 

2.35). 

Paired-samples t-tests were performed to determine any 

statistically significant difference between pre- and post-

concussion depression symptoms at each post-concussion time 

interval (24-48 hours, 1 week, 2 weeks, and 3-5 months).   

Twenty seven (96.4%) athletes completed the PHQ-9 at 

24-48 hours post-concussion.  The average time between the 

date of concussion and the 24-48 hour post-concussion 

administration was 1.61 ± 0.92 days.   T-test results 

revealed no significant difference between pre- (M = 2.04, 

SD = 3.88) and post-concussion (M = 3.19, SD = 2.66) PHQ-9 

total mean scores, t(26) = -2.04, p > 0.05, though the p 

value was approaching significance (p = 0.051). 
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At 1 week post-concussion, 15 (53.6%) athletes 

completed the PHQ-9 at this interval.  The average time 

between the date of concussion and 1 week follow-up was 

7.73 ± 1.28 days.  A separate samples t-test revealed no 

significant difference between pre- (M = 2.07, SD = 4.71) 

and post-concussion (M = 2.60, SD = 3.29) PHQ-9 total mean 

scores, t(14) = -0.41, p > 0.05. 

At 2 weeks post-concussion, 6 (21.4%) athletes 

completed the PHQ-9 at this interval.  The average time 

between the date of concussion and the 2 weeks post-

concussion administration was 14.33 ± 0.52 days.  A 

separate samples t-test revealed no significant difference 

between pre- (M = 1.33, SD = 2.16) and post-concussion (M = 

0.50, SD = 0.84) PHQ-9 total mean scores, t(5) = 0.96, p > 

0.05. 

At 3-5 months post-concussion, 23 (82.1%) athletes 

completed the PHQ-9 at this interval.  The average time 

between the date of concussion and the long-term 3-5 month 

follow-up was 109.3 ± 24.0 days, or 3.6 months.  

Originally, the athletes were supposed to complete a 3 

month post-concussion follow-up, but many of the athletes 

were away for winter break during their 3-month post-

concussion date.  Therefore, the researcher extended the 
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timeline to 3-5 months, as the idea was to get a long-term 

follow-up post-concussion.  A separate samples t-test 

revealed no significant difference between pre- (M = 1.74, 

SD = 3.82) and post-concussion (M = 0.61, SD = 1.44) PHQ-9 

total mean scores, t(22) = 1.92, p > 0.05.  Interestingly, 

the mean PHQ-9 score at 3-5 months post-concussion was 

lower than pre-concussion PHQ-9 scores, with a p value 

nearing significance (p = 0.061), and even closer to 

significance when compared to pre-season baseline PHQ-9 

scores (p = 0.060).  Therefore, another paired-samples t-

test was used to examine differences in pre-concussion PHQ-

9 scores and pre-season baseline PHQ-9 scores.  No 

significant difference was found; however, the mean pre-

season baseline scores (M = 1.74 ± 3.68) were higher than 

pre-concussion PHQ-9 scores (M = 1.96 ± 3.90).  No 

difference was found probably because 13 (46.4%) student-

athletes’ pre-season baseline PHQ-9 scores were used as 

their pre-concussion depression score, as their concussion 

occurred within the first two weeks of the season.  Of 

those student-athletes whose pre-concussion PHQ-9 

administration was not their pre-season baseline PHQ-9 

administration (n = 14), the difference in pre-concussion 

and pre-season baseline depression was also not 



141 

 
significant.  However, again, the pre-concussion depression 

PHQ-9 scores (M = 1.29 ± 2.33) were higher than pre-season 

PHQ-9 scores (M = 0.86 ± 1.17). 

Due to the above findings, paired-samples t-tests were 

performed, comparing baseline (pre-season physicals) PHQ-9 

scores and 24-48 hour, 1 week, and 2 week post-concussion 

PHQ-9 scores.  PHQ-9 scores at 24-48 hours post-concussion 

(n = 26, M = 3.27, SD = 2.68) were significantly higher 

than pre-season baseline PHQ-9 scores (M = 1.81, SD = 

3.73), t(25) = -2.51, p = 0.02.  No significant differences 

were found between baseline PHQ-9 scores and 1 week post-

concussion or 2 week post-concussion PHQ-9 scores. 

Paired-samples t-tests were conducted to determine any 

differences between depression at 24-48 hours post-

concussion and 1 week post-concussion.  No significant 

difference was found.  Statistical analyses were not 

conducted examining differences between time intervals at 1 

week and 2 weeks post-concussion, as the numbers in these 

groups were too small.  However, significant differences 

were found between depression at 3-5 months post-concussion 

and 24-48 hours post-concussion, t(21) = 5.63, p < 0.01, as 

well as 1 week post-concussion, t(12) = 2.69, p < 0.05.  

Depression symptoms at 24-48 hours and 1 week post-
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concussion were significantly higher than at 3-5 months 

post-concussion. 

Repeated measures ANOVAs could not be performed on 

those athletes who completed all post-concussion PHQ-9 

administrations, as the sample was too small (n = 5).  

However, the mean PHQ-9 scores for these concussed student-

athletes at each post-concussion interval are presented in 

Table 21.  The means trended toward higher PHQ-9 scores at 

24-48 hours and 7 days post-concussion with scores dropping 

below baseline PHQ-9 score means at 14 days and 3-5 months 

post-concussion (see Figure 4).   

Table 21 

 

Mean PHQ-9 Scores Pre- and Post-Concussion 

Time Interval Mean SD 

Pre-Concussion 1.60 2.30 

24-48 Hour Post 2.80 0.84 

1 Week Post 3.40 4.28 

2 Weeks Post 0.60 0.89 

3-5 Months Post 0.40 0.89 

 

Post-Concussion Return to Play 

Of the 28 concussed athletes used in this study, two 

athletes never returned to play, due to one female athlete 

never becoming sign and symptom free post-concussion, and 

another athlete whose signs and symptoms were severe, had  
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   Figure 4. Mean Post-Concussion PHQ-9 Scores Across Time. 

 

already sustained four previous concussions, and decided 

not to return to his sport.  Of those athletes who did 

return to play (n = 26), the average number of days after 

concussion until the athletes were sign and symptom free 

was 6.85 ± 6.61 days.  The average number of days until the 

concussed athletes began their return to play protocol was 

8.69 ± 7.84 days, and the average number of days until the 

concussed athletes were fully returned to play was 14.23 ± 

8.90. The majority (n = 21, 75.0%) of concussed athletes 
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were sign and symptom free in fewer than 10 days, and began 

their return to play protocol (n = 20, 71.4%) and fully 

returned to play (n = 17, 60.7%) in less than 2 weeks.  

Those athletes who did not fully return to play in less 

than two weeks post-concussion (n = 10, 41.1%) may 

represent a more severe-concussion subset of this injury. 

Despite the research protocols stating that post-

concussion depression and neurocognitive evaluation would 

continue for each time interval (24-48 hours, 1 week, and 2 

weeks) until the athlete returned to play, several of the 

athletes continued with the post-concussion assessments 

even though they had already returned to play.  Separate 

independent t-tests were conducted comparing the mean PHQ-9 

scores of athletes who still had signs and symptoms and had 

not returned to play with those athletes who had already 

returned to play at 1 week and 2 weeks post-concussion.  At 

1 week post-concussion, those athletes who had not returned 

to play (n = 15) had significantly higher PHQ-9 scores (M = 

2.60, SD = 3.29) than those athletes who had already 

returned to play (n = 8, M = 0.50, SD = 1.07), t(18.63) = 

226, p < 0.05.  The same was not true at two weeks post-

concussion, where there was no significant difference 

between athletes who already returned to play (n = 11, M = 
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0.27, SD = 0.47) than those athletes who had not returned 

to play (n = 6, M = 0.50, SD = 0.84), t(15) = 0.73, p > 

0.05.  However, results may be skewed for these analyses as 

the sample size was very low for each group. 

Post-concussion one-way ANOVAs and t-tests were not 

conducted between independent variables (sex, age, race, 

and sport), as the number of student-athletes in all groups 

was too small.  Pearson correlations were run on each 

independent variable with PHQ-9 scores at each post-

concussion interval, and no significant correlations were 

found, likely due to small sample sizes. 

 

Pre- and Post-Concussion Depression and Neurocognitive Test 

Results 

Baseline PHQ-9 and ImPACT 

A total of 194 (32.7% of all 593 athletes) athletes’ 

baseline ImPACT and PHQ-9 scores were used for baseline 

analyses.  Of those athletes, just over one-fourth (26.8%, 

n = 52) were female, and of a minority race (27.3%, n = 

53).  The majority of the student-athletes were freshman (n 

= 175, 90.2%), as only freshmen and transfer student-

athletes take a baseline ImPACT test at each of the four 
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institutions.  All upperclassmen had previously taken their 

baseline ImPACT when they first enrolled on the team.   

Pearson product-moment correlations were conducted to 

examine the relationship between PHQ-9 score and each 

ImPACT neurocognitive composite score.  The relationship 

between Verbal Memory, as measured by the ImPACT, and 

depression, as measured by the PHQ-9, was not significant 

between the two variables at baseline, r = -0.09, n = 194, 

p > 0.05.  Significant but relatively weak relationships 

were found between baseline PHQ-9 scores and Visual Memory, 

r = -0.18, n = 194, p < 0.05, Visual Motor Speed, r = -

0.19, n = 194, p < 0.01, and Reaction Time, r = 0.25, n = 

194, p < 0.001.  However, a significant and strong 

relationship was found between PHQ-9 scores and Total 

Symptom Score, r = 0.77, n = 194, p < 0.001, at baseline.  

No significant correlation was found between baseline PHQ-9 

scores and Impulse Control, r = -0.07, n = 194, p > 0.05. 

Post-Concussion PHQ-9 and ImPACT 

 Pearson product-moment correlations were conducted to 

examine the relationship between PHQ-9 scores and each 

ImPACT neurocognitive composite score at 24-48 hours (n = 

25), 1 week (n = 16), and 3-5 months (n = 22).  

Correlations were not run for the 2 weeks post-concussion 
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assessments, as there were only six concussed student-

athletes who took the ImPACT and PHQ-9 at this interval. 

 No significant relationships were found between PHQ-9 

scores and Verbal Memory, Visual Memory, or Visual Motor 

Speed composite scores at 24-48 hours, 1 week, or 3-5 

months post-concussion.  A statistically significant and 

strong relationship was found between PHQ-9 scores and 

Reaction Time at 1 week post-concussion (r = 0.62, n = 16, 

p < 0.05), but not at 24-48 hours or 3-5 months post-

concussion.  Correlations were statistically significant 

between PHQ-9 scores and Impulse Control composite scores 

at 24-48 hours (r = 0.48, n = 25, p < 0.05) and 3-5 months 

(r = 0.65, n = 22, p < 0.01) post-concussion, but not at 1 

week post-concussion.  Lastly, significantly strong 

relationships were found between Total Symptom Score and 

PHQ-9 scores at 1 week post-concussion (r = 0.67, n = 16, p 

< 0.01) and 3-5 months post-concussion (r = 0.52, n = 22, p 

< 0.05), but not at 24-48 hours post-concussion. 

 

Summary of Results 

 The results of this study are summarized per research 

question as follows: 
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 Research Question 1:  What is the temporal prevalence 

of and difference in depression throughout a fall athletic 

season in collegiate student-athletes? 

 On average, nearly a third of the athletes endorsed 

minimal levels of depression symptoms across the fall 

athletic season, 6.5% endorsed mild levels, and 0.9% 

endorsed moderate to severe levels of depression symptoms.  

When only looking at one point in time, anywhere from 0.2-

1.6% of the student-athletes’ PHQ-9 red-flagged, while 

across the entire athletic season, 3.7% of student-athletes 

had their PHQ-9 red-flag. 

 The most common symptoms reported among student-

athletes across the athletic season were related to sleep, 

including ‘feeling tired or having little energy’ and 

‘trouble falling or staying asleep, or sleeping too much.’  

The least common symptoms included ‘feeling bad about 

yourself or that you are a failure,’ ‘moving or speaking 

slowly or being fidgety or restless,’ and ‘thoughts that 

you would be better off dead or of hurting yourself.’  On 

average, 7.1% of student-athletes found the endorsed 

depression symptoms have made it at least somewhat 

difficult to function within their life. 
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 Significant differences were found in depression 

symptoms across time, whereas symptoms were significantly 

higher at baseline and Time 1 compared to the end of the 

season (Time 6).  Additionally, depression symptoms at Time 

2 were significantly higher than Time 3.  Significant 

differences in depression symptoms were found between males 

and females at Times 3, 4, and 6, and Time 5 approached 

significance.  A significant difference between the group 

of student-athletes aged 18 and 19, and student-athletes 

aged 20 or older was found only at Time 4.  No significant 

differences in depression symptoms were found between 

races.  Regarding sport, depression symptoms in women’s 

volleyball players were significantly higher than all 

sports at different points across the season.  When 

examining each time interval, football also had 

significantly higher depression symptoms than men’s cross 

country at Time 1, 2, and 6, men’s soccer at Time 2 and 5, 

and women’s cross country at Time 2.  Men’s soccer had 

significantly lower depression symptoms than women’s soccer 

and men’s cross country at Time 2.  Lastly, student-

athletes who recently went through a negative life-event 

had significantly higher depression symptoms at all six 

time intervals than those who did not. 
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Research Question 2:  Is there a difference in 

depression pre- and post-concussion injury in student-

athletes? 

No significant differences were found in depression 

symptoms pre- and post-concussion at 24-48 hours, 1 week, 2 

weeks, or 3-5 months after the injury was sustained.  

However, when compared to pre-season baseline depression 

symptoms at 24-48 hours post-concussion, depression 

symptoms were significantly higher post-concussion.  No 

significant differences were found between the post-

concussion depression intervals, except at 3-5 months post-

concussion.  The long-term post-concussion follow-up 

revealed significantly lower depression symptoms than 24-48 

hours and 1 week post-concussion.  No statistical analyses 

were conducted on post-concussion depression between the 

independent variables, as the numbers of student-athletes 

in these groups were too small.  

Research Question 3:  Is there a relationship between 

student-athletes’ neurocognitive performance and depression 

pre- and post-concussion injury? 

Higher depression symptoms were significantly 

correlated with decreased scores on Visual Memory and 

Visual Motor Speed, and increased Reaction Time and Total 
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Symptom Scores, at pre-season baseline.  No significant 

relationships were found between depression symptoms and 

Verbal Memory or Impulse Control at baseline. 

No significant relationships were found between 

depression symptoms and Verbal Memory, Visual Memory, or 

Visual Motor Speed composite scores at 24-48 hours, 1 week, 

or 3-5 months post-concussion.  At 24-48 hours post-

concussion, higher depression scores were significantly 

correlated with higher Impulse Control scores.  At 1 week 

post-concussion, slower Reaction Time and higher Total 

Symptom Scores were significantly correlated with elevated 

depression symptoms.  Lastly, at 3-5 months post-

concussion, increased depression symptoms significantly 

correlated with increased Impulse Control and Total Symptom 

Scores.  Correlations between depression and neurocognitive 

performance were not conducted at 2 weeks post-concussion 

due to the small sample size at this time interval. 

 

DISCUSSION OF RESULTS 

Depression in Student-Athletes 

 This study revealed that almost one-third of 

collegiate student-athletes experience at least minimal 

symptoms of depression.  At each time interval, only 0.2-
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1.6% of student-athletes were red-flagged with moderate to 

severe depression symptoms.  However, by measuring 

depression symptoms throughout the season, a total of 3.7% 

of student-athletes were offered a referral to counseling 

services, as they had depression symptoms that were 

indicative of clinical levels of depression.  Within a 

university with 600 athletes, this could be the difference 

between referring only five student-athletes for moderate 

to severe depression symptoms at baseline, or 20 student-

athletes across the entire season.   

Red Flags 

When only examining those athletes who completed all 

six administrations, only 1.5% (n = 5) of student-athletes 

endorsed moderate to severe levels of depression that 

warranted a red-flag referral.  Again however, within all 

593 student-athletes, 3.7% had red-flag levels of 

depression.  Although only three athletes red-flagged more 

than once throughout the season, almost half of the 

student-athletes who red-flagged missed two or more 

consecutive administrations of the PHQ-9.  This could have 

been due to numerous factors, such as getting kicked off 

the team, athletic injuries, or not wanting to continue 

participation within the study.  However, it is also 
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possible those student-athletes who red-flagged did not 

continue the study, or possibly discontinued participating 

in their sport, because of their depression symptoms. 

Athletes who were previously diagnosed and currently 

in treatment for depression was a controlled variable for 

purposes of this study, as the researcher sought to examine 

depression symptoms in otherwise healthy collegiate 

athletes.  In order to examine temporal changes in 

depression symptoms across a season, the researcher 

excluded athletes who had been seen by a professional for 

diagnosis or treatment of depression at baseline.  However, 

it is important to note that 1.9% of the original sample of 

participants (n = 644) were previously diagnosed with 

depression and currently in treatment, and another 0.9% 

were previously diagnosed with depression and not currently 

in treatment for depression.  When examining prevalence of 

depression in the student-athlete population as a whole, 

the prevalence of red-flag depression within this study 

would have been 4.7% compared to 3.7% if including the 

additional athletes who red-flagged, but were excluded from 

the study due to a previous diagnosis and receiving 

treatment for depression.  Additionally, this does not take 

into account student-athletes, excluded from this study, 



154 

 
who may have clinical levels of depression but are 

currently undergoing effective treatment which decreased 

their depression levels. 

In addition, there were 10 athletes who had moderate 

to severe levels of depression symptoms at one point 

throughout the season, but did not necessarily red-flag.  

Given those athletes with elevated depression symptoms but 

not red-flagging, as well as the potential high dropout 

rate of student-athletes with depression, it is likely the 

prevalence of clinical levels of depression in this sample 

is an underestimate of the true prevalence within the 

collegiate athlete population.  An underestimate is even 

more plausible when considering the likelihood of 

underreporting of depression symptoms within this 

population.  Several researchers have pointed out the 

negative stigma of mental illness in sport (Corrigan et 

al., 2006; Jones, Butryn, Furst, & Semerjian, 2013; Kamm, 

2005).  Research has shown athletes may be reluctant to 

report struggles with mental health issues (Mentink, 2001) 

and, when compared with non-athletes, athletes have been 

found to be even more susceptible to underdiagnoses and 

insufficient treatment of depression and other mental 

illnesses (Hirschfield et al., 1997).  This may be due to 
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pressure put on athletes to not be perceived as “weak” by 

their coaches or teammates, or embarrassment for suffering 

from a mental health issue based on the negative stigma on 

mental health that exists within the general society as 

well (Corrigan et al., 2006).  Future research should 

attempt to investigate barriers for referring student-

athletes to mental health services, as well as ways to 

overcome the negative stigma of depression and mental 

health issues in sport. 

Temporal Changes in Depression 

Significant temporal changes in depression were 

exhibited within the student-athletes in this study.  In 

general, depression symptoms were higher at the beginning 

of the athletic season compared to the end; specifically, 

depression symptoms were significantly higher at Time 1 and 

Time 2 compared to Time 6, and Time 2 compared to Time 3.  

These findings could have been due to the changes in 

pressures that occur throughout the athletic season, and in 

relation to the academic semester.   

The pre-season baseline results from this study are 

consistent with others (Yang et al., 2007) in showing high 

depression symptoms at pre-season baseline.  Pre-season may 

be a time of increased stress for athletes, especially 
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those going through a major transition leaving home and 

going to college with a new team.  The stress of starting 

pre-season can be due to anxious feelings regarding 

preparedness for workouts, long practice hours often 

several times a day, along with the pressures of vying for 

a starting position, which all may play a part in elevating 

symptoms of depression at pre-season.   

Time 2 occurred at the end of pre-season, and during 

the first week of classes.  At this time period, student-

athletes may experience stress and anxiety over the 

beginning of the semester, adjusting and learning a new 

schedule in order to find a balance between athletics and 

academics.  Significantly decreased depression could have 

occurred at Time 3 in this study, once student-athletes 

were two weeks into the academic semester, as they may have 

become more comfortable and adjusted to their schedule. 

In addition to stress related to changes and 

adjustment in academics and athletics, temporal changes in 

depression may have occurred due to the effects of 

exercise.  Depression has been found to remit in as soon as 

four days without treatment (Doyne et al., 1987), and 

several studies have shown the positive effects of physical 

activity on depression (Arazi et al., 2012; Bear et al., 
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1996).  Some studies have found a 2-3 week bout of 

increased physical activity can decrease depression (Arazi 

et al.; Bear et al.).  Therefore, as the season continues 

and physical activity increases, collegiate student-

athletes may experience less symptoms of depression.   

Lastly, it was interesting that pre-season baseline 

depression and depression at Time 2, the first week of 

classes, were significantly higher than Time 6, the end of 

the athletic season.  This may be due to changes in how 

athletes feel toward the end of the season compared to pre-

season, including anticipated relief of less time 

commitment to athletics once the season is over.  However, 

further research should be conducted examining changes in 

pressures and stress throughout an athletic season, taking 

into consideration the level of performance, remaining 

athletic eligibility, history of success/failure of the 

team, and current position in post-season play.  Previous 

research has shown athletes in-season experience more 

clinical levels of depression than retired athletes 

(Weigand et al., 2013), but no research has examined in-

season and out-of-season depression in collegiate athletes. 

 

 



158 

 
Sex 

The positive adjustment and decreased depression that 

occurs two weeks into the academic semester may not 

necessarily be true for female athletes.  Female athletes’ 

depression symptoms remained elevated after Time 2, and 

were significantly higher than male athletes’ depression 

symptoms at nearly every time interval thereafter.  

Depression symptoms in males decreased after Time 2, and 

remained at a consistently low mean level for the remainder 

of the season.   This was similar to McGuire et al.’s (in 

review) findings, in which a time by sex interaction was 

found when measuring depression symptoms across an athletic 

season.  Specifically, McGuire et al. found that female 

athletes’ depression was significantly increased when pre-

season ended and the academic semester began, while males’ 

depression was significantly decreased at this time 

interval.  It is plausible that as the increased stress and 

pressure of the athletic and academic semester gets 

underway, female student-athletes in particular may 

experience and internalize higher levels of stress than 

males and struggle with depressive symptoms.  However, the 

exact reason why females report higher levels of depression 

symptoms is unknown.  Research has pointed toward 
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biological (genetics; different hormones within females 

than males), sociological (different societal pressures put 

on women; specific social roles and rearing), and 

psychological causes of increased depression in females 

compared to males.  It is also possible male athletes may 

simply be less likely to report depressive symptoms due to 

the stigma of mental health in sport. 

Depression Symptoms 

The most common symptoms of depression among the 

student-athletes in this study were related to negative 

sleep and energy.  This is not surprising given that the 

prevalence of all types of sleep disturbance and diagnoses 

in college students can range from 13-60% (Breslau et al., 

1996; Fava et al., 1990).  Collegiate student-athletes may 

experience elevated symptoms related to poor sleep and 

energy, as they are expected to balance athletics and 

spending physical energy within their sport in addition to 

academic responsibilities.  Covassin et al. (2012) found 

that college-aged athletes had significantly more emotional 

and sleep-related symptoms than high school athletes.  Even 

more interesting, Covassin et al. found college-aged women 

had more sleep symptoms than high school-aged girls and all 

males.  Again, this may be related to female collegiate 
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student-athletes in particular not adjusting to the balance 

between academics and athletics once the academic semester 

begins; these athletes may not be getting enough sleep due 

to this maladjustment.  Lack of sleep in student-athletes 

is a concern as it is both a risk factor and an early 

symptom of depression (Breslau et al.).  

Age 

This study did not find any significant differences 

relative to age or academic year in school, other than 

significantly higher depression symptoms at Time 4 in 

freshmen-aged student-athletes than athletes aged 20 years 

or older.  This was in contrast to findings by Yang et al. 

(2007), who examined academic year in school, such as 

freshmen college students, in comparison to “older” or more 

advanced college student-athletes as a variable in athlete 

depression rates.  The researchers found that at pre-season 

physicals, freshmen collegiate athletes had higher 

depression symptoms than upperclassmen.  However, Yang et 

al.’s study was conducted using a cross-sectional design, 

in Division I athletes.  There may be significantly 

different pressures placed on freshmen athletes at a Big 

Ten NCAA Division I university, given the increased media 

attention, increased number of scholarships, and pressure 
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and drive to potentially compete at a professional level, 

compared to DII or DIII levels.  No significant differences 

in depression symptoms were found between Division II and 

Division III athletes in this study, but if Division I 

athletes were included, differences may have occurred. 

Race 

 Only one other study examined racial differences in 

depression symptoms within a collegiate student-athlete 

population (Yang et al., 2007).  No significant differences 

in depression were found between the different races.  This 

was consistent with the current study’s findings.  However, 

it is important to point out that the number of minority 

student-athletes within this study and Yang et al.’s study 

was low, 20.5% and 10.1% respectively.  Student-athletes of 

any minority race were compared as a group to white 

athletes.  Future research should seek to examine 

depression differences throughout each individual race in 

athletes, as research has suggested blacks, Hispanics, and 

multiple-race individuals are more likely to meet 

diagnostic criteria for major depression (Kessler et al., 

2005). 
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Sport 

Likely the most interesting finding within this study 

was the difference in depression symptoms between sports.  

No other studies have examined differences in depression 

symptoms across sports.  In this study, women’s volleyball 

players had significantly higher depression symptoms than 

all other sports’ teams at some point throughout the 

season, and on average across the six time intervals. 

Football was the only other sport that showed significantly 

more depression symptoms than other sports, but only when 

examining the student-athletes at specific individual time 

intervals, not on average across the season.  Football 

players had depression scores higher than a select few 

other sports, including men’s cross country, women’s cross 

country, and men’s soccer, specifically at the beginning 

and end of the athletic season (Times 1, 2, 5 and 6).  The 

fact that the mean football depression scores were still 

elevated above other sports was interesting given the large 

number of football participants.   

One factor differentiating football and women’s 

volleyball from the other sports (men’s and women’s cross 

country, men’s and women’s soccer, and field hockey) in 

this study is the type of physical activity involved in the 
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sports.  Women’s volleyball and football tend to be sports 

in which endurance aerobic activity is not necessarily 

constant or required throughout all positions on the court 

or field; both require anaerobic abilities such as short 

sprints, jumping, tackling, and blocking.  It is possible 

the difference between these sports is the lack of 

consistent aerobic activity within football and women’s 

volleyball.  Research has suggested both aerobic and 

anaerobic exercise, as well as a combination of both, are 

beneficial for improving mood and depression; however, at 

present, no conclusion has been made regarding the 

difference between the two types of physical activity and 

which may be more beneficial (Phillips et al., 2003).  

Researchers have suggested further research should be 

conducted comparing these types of activities, with sound 

methodological approaches in order to better understand 

these relationships.  This relationship potentially could 

be examined within sports themselves, measuring aerobic and 

anaerobic activities and depression throughout an athletic 

season. 

Regarding women’s volleyball in particular, there may 

be several factors that contribute to increased depression 

symptoms within this population.  Women’s volleyball in 
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collegiate athletics is very different from the other 

sports within this sample in a few specific ways, which may 

cause increased stress.  Factors that contribute to stress 

within women’s volleyball players may be multi-dimensional.  

Increased stress may be due to factors such as increased 

number of games throughout a season, low player to team 

ratios while in competition, and aesthetically feminine and 

revealing uniforms in a non-aesthetically-judged sport.   

The number of games that were played in this sample of 

collegiate women’s volleyball teams (31 ± 4.36 games) was 

more than twice the number of games the other sports played 

on average this past athletic season (13.72 ± 4.84).  This 

increased number of competitions, including increased 

travel to competitions, may impact stress levels within 

women’s volleyball players.  Research has shown stress 

levels are significantly increased pre-competition, 

especially in females.  Obminski (2008) examined pre-

competition blood cortisol levels in both male judo and 

taekwondo and female volleyball athletes.  Results revealed 

females had significantly higher cortisol levels, a stress-

related hormone, on the day of competition compared to 

males, even at 9 hours before competition.  Obminski 

concluded that in general, female athletes may “respond 
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hormonally stronger to pre-competition stress, which 

probably makes biological cost of competition higher than 

in males” (p. 107).  It may be that, even more 

specifically, female women’s volleyball players have 

increased stress, in comparison to other women’s sports as 

well. 

Also specific to women’s volleyball compared to the 

other sports in this study is the low player-to-team ratio 

while in competition.  Only six women are on the court for 

the game, and players are completely reliant on their 

teammates to make touches, as each player cannot touch the 

ball more than once before hitting it over the volleyball 

net.  Given the small number of participants on the court 

during competition, it is possible perceived stress of 

athletes while in competition may be increased due to 

pressures of performing for the team.  The odds of making a 

fault and being singled out are higher than team sports in 

which more players are on the field.  

 Possibly the most plausible theory in research for 

causes of increased stress within women’s volleyball 

players may be related to the uniforms worn in this sport.  

Most research regarding revealing uniforms and pressures 

placed on female athletes has focused on aesthetic sports, 
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such as figure skating, gymnastics, and diving, in which 

judgment of appearance plays a role in perceived stress.  

However, the uniforms traditionally worn in collegiate 

women’s volleyball are short spandex shorts (above the mid-

thigh), and a t-shirt or tank-top.  Interestingly, there is 

no performance-related reason women’s volleyball players 

need to wear revealing spandex shorts for uniforms.  

Recently, Steinfeldt, Zakrajsek, Bodey, Middendorf, and 

Martin (2013) examined the role uniforms play in the body 

image of collegiate women’s volleyball players.  The 

researchers found athletes’ perceptions about revealing 

spandex uniforms contributed to negative body image, and 

that “the use of revealing spandex uniforms may undermine 

[the] positive effects of sport participation for women” 

(p. 813).  Steinfeldt et al. suggested future research 

focus on the link between aesthetic pressures in a refereed 

sport such as women’s volleyball and mental health issues, 

such as depression and eating disorders.  It is possible 

there is a noteworthy connection between the sport of 

women’s volleyball, body-image perceptions, and depression 

symptoms. 
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Negative Life Event 

 At all six time intervals, those student-athletes who 

indicated they recently went through a negative life-event 

or life-transition had significantly higher depression 

symptoms than those student-athletes who did not.  This 

finding was significant across the entire season, 

suggesting athletes who stated they experienced a negative 

life-event within the past three months at pre-season 

baseline, may still be affected by this transition or event 

even months after it occurred.  Life-events or transitions 

that may be perceived as negative can include but are not 

limited to leaving home and transitioning into college, 

parental divorce, relationship problems, injury of self or 

a loved one, or death of a loved one.  The perception of 

the life-event will dictate how the student reacts 

emotionally or psychologically.  It is normal to have a 

negative emotional reaction to a negative life-event, which 

may bring about symptoms of depression or other 

psychological distress symptoms for days or even weeks.  

However, when the student-athlete has symptoms or a length 

of symptoms in excess of what would be expected for that 

life-event, this may become a more problematic issue, 

potentially leading to Depression or Adjustment Disorder. 
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Post-Concussion Depression 

Across each time interval after concussion injury 

occurred, post-concussion depression was not significantly 

higher than pre-concussion depression in this study.  These 

results are consistent with Hutchison et al. (2009), who 

found no significant differences in depression pre- and 

post-concussion injury over time.  However, others have 

found differences in depression after concussion injury 

(Kontos et al., 2012; Mainwaring et al., 2004; 2010), 

although those samples and effect sizes were very small. 

When comparing post-concussion depression to pre-

season baseline depression rather than pre-concussion 

depression in this study, depression was significantly 

higher 24-48 hours post-injury.  This finding was similar 

to the results from both Mainwaring et al. (2010) and 

Kontos et al. (2012), who used preseason baseline 

depression scores as a pre-concussion depression measure.  

Results from both studies showed significantly higher 

depression symptoms at 24-28 hours post-concussion when 

compared to pre-season baseline depression.   

One issue with comparing pre-season baseline preseason 

depression to post-concussion depression is the potential 

for time and other factors to result in changes between the 
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baseline measure and concussion injury.  As stated 

previously, as the athletic season continues and physical 

activity increases, collegiate student-athletes may 

experience fewer symptoms of depression.  Although the 

difference between depression symptoms at pre-season 

baseline and pre-concussion were not significantly 

different in this study, the mean scores were different in 

that pre-concussion scores were higher than at baseline in 

the concussed athletes.  This was very interesting given 

that in the non-concussed athletes, depression symptoms 

were significantly higher at pre-season baseline and at the 

beginning of the semester, compared to later in the season. 

As concussed athletes’ pre-concussion depression was higher 

than pre-season baseline depression, it may be possible 

those athletes who sustained a concussion had higher pre-

concussion depression than those athletes who were not 

concussed.  It may also be possible that student-athletes 

who were diagnosed with a concussion were experiencing 

concussion and depression-related symptoms (such as 

depressed mood and decreased energy) right before the 

concussion occurred, possibly causing an inaccurate 

concussion diagnosis. 
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These findings describe the inaccuracies in research 

that may ensue due to the methodological approach of 

comparing pre- and post-concussion depression symptoms 

using pre-season levels of depression, rather than true 

levels of depression immediately before concussion injury.  

Using pre-season baseline depression data, and data that 

are not close to the date of concussion, to compare pre- 

and post-concussion depression symptoms, may not be a valid 

way to evaluate depression within this injury.  Therefore, 

studies investigating depression pre- and post-concussion 

should not be using pre-season depression symptoms as a 

baseline to compare post-concussion depression.  A 

methodological approach in which depression is evaluated 

throughout the athletic season and immediately before 

injury, in order to get a more accurate pre-concussion 

measure of depression symptoms, should be used.  

 In addition to differences in measuring pre-concussion 

depression between this study and others (Kontos et al., 

2012; Mainwaring et al., 2004; 2010), none of the other 

studies controlled for those athletes who became sign and 

symptom free, and returned to play.  In Kontos et al.’s 

study, athletes continued to take post-concussion 

depression measures, regardless of return to play; those 
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who were cleared to play and no longer dealing with 

concussion injury were grouped with other athletes who were 

still dealing with the effects of concussion.  This may 

skew results as athletes who returned to play should not be 

exhibiting any signs of continual concussion injury and, 

therefore, depression after return to play would not be 

reflective of the actual concussion injury.  In the present 

study, only those athletes who were still exhibiting 

concussion injury (concussion symptoms, neurocognitive 

deficits and/or balance deficits) were included in the 

post-concussion depression analyses.  

The five concussed athletes in this study who 

completed all post-concussion measures may represent a 

specifically different subset of concussion, possibly 

demonstrating a more severe concussion as they were removed 

from play for at least two weeks.  In Kontos et al.’s 

(2012) study, all concussed athletes, regardless of length 

of symptoms and time removed from play, were grouped 

together for analyses.  This may be comparing two 

fundamentally, and possibly physiologically, different 

types of concussion: a mild or moderate concussions with 

signs and symptoms lasting on average 7-10 days, and a more 

severe or complex concussions with signs and symptoms 
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lasting on average more than 10 days.  It is possible these 

different subsets or types of concussions may have 

different physiological and psychological outcomes, thus 

potentially affecting post-concussion depression.  Future 

research should seek to compare mild, moderate, and severe 

concussions, through length of signs and symptoms, and 

amount of time removed from play. 

Return to Play 

In this study, the average number of days until the 

concussed athletes were sign and symptom free was around 7 

days.  This is consistent with the concussion literature 

which states most athletes’ concussion signs and symptoms 

resolve within 7-10 days (Guskiewicz et al., 2009).  As all 

athletes in this study went through the same return to play 

protocol, the date an athlete fully returns to play should 

represent those athletes who were symptom free and not 

exhibiting any neurocognitive or balance deficits, even 

after going through the stepwise gradual exercise protocol.  

The date an athlete begins return to play protocol should 

not determine how to categorize more severe versus mild 

concussions in research, as an athlete may start to exhibit 

signs or symptoms from engaging in the exercise protocol.  

Due to this, some concussed athletes may take longer to get 
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through the stepwise return to play protocol than others.  

Therefore, the number of days until an athlete returns to 

play without restrictions should be used to determine a 

mild versus more severe concussions in research or clinical 

practice. 

 When comparing depression in athletes who had already 

returned to play to those who did not at 1 week post-

concussion, those athletes who did not begin return to play 

had significantly higher depression symptoms.  This makes 

sense as those athletes who did not return to play may 

still be exhibiting concussion symptoms, which can overlap 

with symptoms of depression.  However, this analysis may be 

comparing depression in more serious concussions to very 

mild concussions, as athletes who returned to play had 

symptoms lasting less than one week.  Therefore, depression 

symptoms may be specific to more serious concussions, and 

possibly a predictor of a more serious concussion, and of 

prolonged recovery.  The relationship between depression 

and concussion may not be a paradigm of the actual act of 

returning to play, where athletes have fewer symptoms of 

depression because they were able to rejoin their team.  

Within this study, there was no significant difference 

between the groups of student-athletes who returned to play 
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and those who did not at 2 weeks post-concussion, 

demonstrating it may not be the act of returning to play 

that remediates depression symptoms.  Similar findings have 

previously been noted in the literature (Mainwaring et al., 

2004), and researchers have suggested instead a biochemical 

disturbance after concussion may be the cause of such 

depression symptoms.  However, within this sample of 

student-athletes, only a small number of student-athletes 

were still removed from play at two weeks post-injury, and 

a small effect size was calculated.  Therefore, results 

should be interpreted with caution, but may be used as 

added support for future studies examining the relationship 

between depression and concussion. 

 

Baseline Neurocognitive Performance and Depression 

 The results from this study revealed significant 

relationships between mean depression symptoms and Visual 

Memory, Visual Motor Speed (processing speed), Reaction 

Time, and Total Symptom Score at baseline.  These results 

were consistent with a few different studies. Covassin et 

al. (2012) found decreased visual memory with increased 

depression, while Bailey et al. (2010) found a significant 

relationship between increased depression symptoms and 
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increased reaction time.  Additionally, both Jorge, Acion, 

Starkstein, and Magnotta (2007) and Covassin et al. found 

relationships between increased depression symptoms and 

total concussion symptoms.  However, Covassin et al. and 

Bailey et al. did not find significant relationships 

between visual motor (processing) speed and depression, 

while Brooks et al. (2010) did.  In contrast to this study 

and other studies (Bailey et al.; Covassin et al.), Brooks 

et al. were the only researchers to find significant 

deficits in verbal memory in depression participants.  It 

is worth noting that Brooks et al. measured cognitive 

deficits in children with depression, not collegiate 

athletes.  Additionally, Bailey et al. had a very small 

sample size, with only 47 football players.  Lastly, 

Covassin et al. utilized both high school and collegiate 

student-athletes, in which only 1% of the collegiate 

athletes had depression symptoms over a minimal level.  It 

is likely findings in her study related to cognitive 

deficits and depression symptoms were influenced by 

depression in the high school athletes.  Additionally, 

despite the significant relationships between the 

neurocognitive performance measures and depression in this 

study, the correlations were weak in all measures except 
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total symptom score.  This could be due to low mean 

depression scores, especially when examining scores in 

relation to clinical significance.  The mean depression 

scores in this study do not reflect clinical levels of 

depression, similar to Covassin et al.’s results with 

extremely low numbers in the depression symptom groups.  

Therefore, had student-athletes with higher depression 

symptoms been involved in the study, stronger, or even more 

significant relationships, may have been found.  

   Cognitive problems in depressed adults, both 

perceived and/or measurable, have been well-identified in 

the neuropsychology literature, but not specifically 

identified through computerized neuropsychological testing, 

or in collegiate athletes (Brooks et al., 2010).  The 

Diagnostic and Statistical Manual of Mental Disorders, 

Fifth Edition (APA, 2013) indicates individuals with 

depression may exhibit decreased ability to think, 

concentrate, or make decisions.  This may be due to the 

physiological effect of depression on the pre-frontal 

cortex and hippocampus (Hamilton & Gotlib, 2008).  The pre-

frontal cortex is responsible for executive functioning 

such as decision making, judgment of things such as 

memories and emotions, and concentration (Fitzgerald et 
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al., 2011).  Depression may suppress function of the left 

pre-frontal cortex, an area specific to processing positive 

emotions, through increased glucocorticoid and cortisol 

levels (Steckler, Holsboer, & Reul, 1999).  Additionally, 

depression has been shown to increase activity within the 

limbic system, specifically the hippocampus and amygdala, 

parts of the brain responsible for controlling and 

suppressing negative thoughts (Fitzgerald et al.).  

Research has also suggested the hippocampus may atrophy in 

patients with severe depression, and amount of atrophy is 

directly correlated with number and duration of episodes of 

depression (Bremner et al., 2000).  The interaction between 

both the pre-frontal cortex and the hippocampus during 

episodes of depression is thought to be related to the 

consequence of selectively remembering and attending to 

negative affect memories (Hamilton & Gotlib).  The effects 

of depression on these areas of the brain may relate to the 

decreased cognitive outcomes including visual memory, 

processing information, and reaction time in patients with 

depression symptoms. 

 Lastly, concussion symptoms have been found to be 

related to and overlap with symptoms of depression (Garden 

& Sullivan, 2010).  Therefore, it is not surprising there 



178 

 
was a significant correlation between total concussion 

symptoms and depression symptoms in this study.  This is 

especially true when noting the similarities specific to 

somatic and sleep complaints of both concussion and 

depression, such as sleep disturbance or headaches.  

Researchers have previously recommended that depression be 

evaluated separately and more in-depth using subjective 

symptom reporting of depression symptoms, and objective 

interviewing if possible, within concussion symptom 

evaluation (Covassin et al., 2012).  This suggestion is 

supported by reproduced results within the current study. 

 

Post-Concussion Neurocognitive Performance and Depression 

 A significant relationship was found between Impulse 

Control and depression symptoms at 24-48 hours.  This 

finding may have been due to the complexity of 

neurocognitive deficits that are exhibited in concussion 

injury, causing increased errors across all neurocognitive 

composites.  Additionally, at 1 week post-concussion, 

decreased reaction time was significantly associated with 

increased depression symptoms.  This finding is consistent 

with the only other study examining the relationship 

between post-concussion depression and neurocognitive 



179 

 
performance in athletes (Kontos et al., 2012).  As 

persistently decreased reaction time has been identified as 

a predictor for prolonged recovery in concussion, it is 

possible depression may also be a predictor of protracted 

recovery times (Kontos et al.; Lau et al., 2009).  This is 

also plausible given the significant relationship found 

between Total Concussion Symptoms and depression symptoms 

at 1 week and 3-5 months post-concussion.   

At 24-48 hours post-concussion, no significant 

relationship was found between total concussion symptoms 

and depression symptoms, possibly suggesting symptoms 

related to emotional sequelae and depression may not be 

significantly exhibited immediately after concussion.  

However, those athletes with prolonged symptoms lasting 

over one week showed a significant relationship between 

total concussion symptoms and depression.  This finding may 

suggest those athletes with depression symptoms 1 week 

after concussion may be a specific sub-set of concussion 

injury precluding recovery with longer symptom resolution 

times.  These results should be interpreted with caution, 

as the number of participants in each of these groups post-

concussion was very low.   
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Interestingly, total symptom score was also 

significantly related to increased depression symptoms at 

3-5 months post-concussion. This may also reflect the 

hypothesis that those athletes who exhibit prolonged post-

concussion symptoms may exhibit more symptoms of 

depression.  These findings are similar to findings within 

the literature identifying the complex relationship between 

post-concussion syndrome (PCS) and depression (Iverson, 

2006), as well as the prediction of a major depressive 

episode at three months after head injury through 

depression symptoms at one week post-injury (Levin et al., 

2005).  Although regression analyses were not conducted in 

this study due to low numbers, it is possible those 

student-athletes experiencing depression symptoms at 1 week 

continued to experience those symptoms, related to total 

concussion symptoms, at 3-5 months post-concussion.  

Depression symptoms at one week post-injury may predict 

long-term depression symptoms following concussion injury, 

as found in previous studies of depression in mTBI patients 

(Levin et al.).  

It should also be noted that other researchers have 

argued the use of depression symptoms when examining 

concussion injury may cause misdiagnosis of both concussion 
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(Suhr & Gunstad, 2002) and persistent post-concussion 

syndrome (Iverson, 2006), as symptoms were more related to 

patients with depression than concussion-injury groups.  

Again, further research with larger sample sizes of 

concussed student-athletes should be conducted in order to 

determine a better understanding of the relationship 

between concussion and depression. 

 

Implications for Research 

This study had a few limitations that may have 

affected the process of data collection and outcome of 

results.  First, the sample size within the concussed 

athlete group was low.  This made it difficult to conduct 

further analyses, such as comparing pre- and post-

concussion depression, and the relationship between 

depression and neurocognitive performance post-concussion. 

Post-concussion analyses regarding demographic independent 

variables such as sex, race, age, and sport were not 

conducted due to low sample size.  The low sample size may 

have also contributed to small effect sizes within the 

results.  One solution to this problem would be to conduct 

this study over a longer time period, such as two years, 
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including other sports within the winter and spring 

seasons. 

Another limitation in this study was the use of the 

PHQ-9.  Although this measure is reliable and valid to use 

in research and clinical fields, it may not be sensitive in 

differentiating between symptoms of depression and symptoms 

of concussion, as has been done using a more complex 

measure of subjective depression such as the BDI-II 

(Covassin et al., 2012).  The PHQ-9 may also not be as 

sensitive to identifying clinical levels of depression in 

student-athletes as a structured clinical interview 

conducted by a licensed healthcare practitioner might be.  

Moreover, low scores on the PHQ-9 may be indicative of 

other general or mental health issues such as anxiety, 

learning disabilities, or sleep issues.  Therefore, if 

possible, this study should be replicated using a more 

complex measure such as the BDI-II or a structured clinical 

interview.  Barriers for use of the BDI-II or a clinical 

interview revolve around personnel, time to complete the 

evaluation, and the student-athletes’ time available 

throughout the season.  The PHQ-9 was originally chosen as 

a very brief measure of depression, to help with both the 

coaches’ permission and athletes’ compliance to 
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participate.  It is also unreasonable to have a mental 

healthcare practitioner conduct a clinical interview with 

every student-athlete within the collegiate setting. 

Lastly, the environments in which the PHQ-9s and 

ImPACT tests were administered were not controlled.  

Baseline neurocognitive performance can be affected by test 

setting.  Specifically, conducting testing in large groups 

and uncontrolled non-clinical environments can lead to 

poorer and more invalid test scores (Lichtenstein, Moser, & 

Schatz, 2014).  Additionally, it is possible student-

athletes may not honestly report symptoms of depression if 

asked such questions when teammates are around, compared to 

when alone or not in a large group.  As research suggests 

the best environment for ImPACT test administration is a 

controlled setting for individuals or small groups of 

student-athletes pre- and post-concussion, so external 

distractions cannot influence results, researchers and 

clinicians should follow these guidelines.  However, it is 

often very difficult for athletic trainers and sports 

medicine professionals to have the time or access to 

controlled settings for baseline testing hundreds of 

student-athletes.  One way attrition of participants was 

reduced in this study was due to the flexibility of 
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administration of the PHQ-9.  Athletic trainers in this 

study were instructed to administer the PHQ-9 at the most 

convenient time and place, in order to reduce interruption 

in normal athletics and sports medicine activities, but 

keeping in mind confidentiality and reducing teammate 

influence. 

Regardless of the environment of depression measure 

administration, it is also possible the results may be 

limited to underreporting of depression symptoms within 

this sample of student-athletes.  Although previous 

researchers and clinicians have suggested the disparate 

differences in depression symptoms between sexes is because 

males may be less likely to report symptoms, the results of 

this study suggest this may not be true.  Even though 

female athletes were found to have significantly higher 

depression symptoms two weeks into the academic semester 

(Time 3) and at other points throughout the semester, there 

was no significant difference between sexes at pre-season 

baseline or Time 2, suggesting males were reporting similar 

symptoms as females.  Nevertheless, researchers and 

clinicians should attempt to reduce underreporting of 

symptoms by discussing the implications of being honest 

with the athletes, and ensuring confidentiality of results, 
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including letting them know their coach and teammates will 

never know what symptoms they report.  

There were also several positive attributes to this 

research study.  The most innovative aspect to this 

research study was the methodological approach of examining 

depression symptoms across a season, rather than at only 

one particular point in time.  All previous research 

examining depression in otherwise healthy student-athletes 

has utilized a cross-sectional design.  The results from 

this study suggest only examining at one point in time, 

especially during just pre-season physicals, will not give 

an accurate picture of the depression prevalence within 

this population.  Rather, examining depression symptoms 

throughout the season allowed the researchers to examine 

how depression symptoms change over time, as well as 

identify even more student-athletes who were struggling 

with depression symptoms. 

Another important positive aspect of this study to 

point out is the methodological approach for examining 

depression pre-concussion.  By examining depression 

symptoms every two weeks throughout the season, an accurate 

picture of depression immediately before and after 

concussion was depicted in this study.  This was a novel 
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approach to examining depression as it relates to 

concussion injury, as all other studies have used pre-

season depression as a baseline measure, with often 

extended or unknown time frames between baseline and 

concussion injury. 

Lastly, this study controlled for those student-

athletes who were previously diagnosed with depression, and 

currently in treatment for depression or on anti-depressant 

medication.  Student-athletes who recently went through a 

negative life event or life-transition were also identified 

in this study.  Considering factors that may play a role in 

reported prevalence rates of depression symptoms in 

student-athletes should be identified in such research.  

This will lead to a better and more in-depth understanding 

of prevalence and risk for depression in student-athletes 

within the sports medicine literature.  

 

Implications for Practitioners 

 The results from this study can be applied to a 

clinical setting within sports medicine in several ways.  

First and foremost, the findings within this study show 

depression symptoms do occur within collegiate student-

athletes.  Athletic trainers within the collegiate setting 
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have the ability to prevent injury and illness in student-

athletes, as these healthcare providers are in a unique 

position in which they see their patients and clients on a 

daily basis.  Therefore, as sports medicine professionals 

are in a position to potentially prevent, recognize, and 

refer various health aspects of student-athletes, mental 

health should be considered and not ignored.  By 

incorporating depression measures into pre-season pre-

participation and physical exams, the athletic trainer can 

help to identify depression symptoms and refer student-

athletes to a mental healthcare practitioner.  These 

depression symptoms may be of clinical or sub-clinical 

levels, but referral may prevent subsequent deficient 

functioning or other mental health and comorbid illnesses.   

Results from this study also suggest examining 

depression symptoms only at pre-season physicals may be 

insufficient in identifying all student-athletes who may 

end up struggling with depression at some point throughout 

the season.  Athletic trainers are constantly evaluating 

injuries throughout a season; therefore, it is not 

unreasonable to check on the mental health status of the 

athlete throughout the season as well.  Additionally, it is 

worth noting the positive attributes to having athletes 
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self-report depression symptoms.  Several athletic trainers 

within this study have noted that those student-athletes 

who red-flagged with elevated PHQ-9 scores were often 

athletes whom the athletic trainer stated would have never 

been on their “radar.”  Despite the fact that athletic 

trainers are educated in recognizing different symptoms of 

depression, it is not possible to acknowledge and monitor 

symptoms of all athletes through observation, especially 

with larger teams.  Athletes may also not be comfortable 

simply approaching an athletic trainer regarding their 

psychological health.  However, by instead approaching the 

student-athletes regarding their mental health utilizing a 

self-report depression measure at different time points 

throughout a season, the athletic trainers are more likely 

to become aware of potential issues, and refer student-

athletes who would have otherwise never been identified.   

A special focus regarding depression symptoms should 

also be put on female athletes, those who have experienced 

a negative life-event or transition and, perhaps even more 

specifically, women’s volleyball players.  When student-

athletes indicate they recently experienced a negative-life 

event, practitioners should be even more cognizant of the 

mental health status of that athlete.  This is especially 
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true if the student-athlete is not adjusting over time, and 

continues to experience abnormal levels of psychological 

symptoms.  Referral to a mental health professional would 

be warranted for a student-athlete with maladaptation to a 

negative life-event or life-transition.  Female athletes, 

and maybe women’s volleyball players in particular, are 

athletes who should be considered at risk for higher 

depression symptoms, based on results from this study.  

Practitioners and athletic departments should investigate 

the potential for added educational sessions and workshops 

focused on prevention and what to do when faced with 

depression within these populations. 

 This study also led to several implications for 

practice regarding concussion injury.  Baseline concussion 

neurocognitive testing should take depression into 

consideration, given the impact depression symptoms have on 

neurocognitive performance in otherwise healthy student-

athletes.  Athletic trainers and sports medicine 

professionals should seek to evaluate athletes for 

depression in order to recognize causes of low 

neurocognitive baseline concussion scores.  This is also 

important when comparing post-concussion neurocognitive 

performance to pre-season baseline.  Scores at pre-season 
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baseline may be lowered due to depression, but those 

symptoms of depression may lessen or resolve later in the 

season before concussion injury.  Therefore, it is possible 

post-concussion neurocognitive performance may be poor but 

not significantly lower when compared to baseline 

performance when the athlete was depressed, which may not 

truly reflect the neurocognitive deficits of the concussed 

individual. 

As depression has been determined as a symptom of 

concussion, but the relationship between depression and 

concussion is not yet fully understood, it is recommended 

that practitioners use a depression measure to examine 

additional symptoms post-concussion.  This suggestion is 

for three reasons.  First, this will allow practitioners to 

attempt to disentangle depression symptoms from concussion, 

especially if pre-concussion depression was evaluated.  It 

is important to remember that depression after concussion 

may be a biochemical result of the injury, and therefore 

should be treated as an actual symptom of concussion.  

Second, evaluation of post-concussion depression will allow 

the practitioner to potentially refer and treat athletes 

who are dealing with depression post-concussion, regardless 

of cause; either removal from play or post-concussion 



191 

 
pathophysiological explanations.  Third, results from this 

study suggest there is a possible connection between 

depression post-concussion and related outcome and 

recovery.  Although further research needs to be conducted 

to examine all aspects of this relationship, the benefits 

for measuring depression post-concussion already outweigh 

the unknown.  

 Finally, practitioners should be aware that results 

from a self-report depression measure are not necessarily 

representative of clinical depression.  Only a licensed 

mental healthcare provider can diagnose mental health 

disorders such as depression, and therefore the researchers 

support the addition of a licensed sport psychologist to 

the sports medicine team.  Additionally, depression 

symptoms, especially at low levels, may not be indicative 

of depression, but may overlap with other general or mental 

health issues as stated previously.  Regardless, any types 

of symptoms should potentially be addressed, especially 

common symptoms amongst the athletes which may affect 

overall health and even athletic performance, such as sleep 

disturbances and lack of energy. 
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Chapter 5 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS FOR FUTURE 

RESEARCH 

 The purpose of this study was to: 1) examine the 

temporal relation of change in depression symptoms among 

gender, race, age, and sport in student-athletes throughout 

an entire fall athletic season, 2) identify the course of 

depression in student-athletes pre- and post-concussion 

injury, and 3) examine the relationship between 

neurocognitive performance and depression pre- and post-

concussion injury.  This chapter includes the Summary, 

Conclusions, and Recommendations for Future Research. 

 

Summary 

 Division II and III male and female fall athletes (N = 

644) at four Northeastern Universities participated in this 

study.  All athletes were administered the PHQ-9 at 

baseline and every two weeks throughout the fall athletic 

season.  Freshmen and transfer athletes were administered 

the ImPACT test at pre-season baseline.  Twenty-nine 
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concussed athletes were used to analyze post-concussion 

depression using the PHQ-9 and neurocognitive performance 

using the ImPACT test at 24-48 hours, 1 week, 2 weeks, and 

3-5 months post-concussion, or until returned to play.  

Results revealed a significant effect for time, as 

depression symptoms were higher at baseline and the 

beginning of the season, compared to two weeks into the 

academic semester (Time 3) and the end of the athletic 

season (Time 6).  Results also revealed significantly 

higher depression symptoms in females than males, and 

particularly women’s volleyball players than all other fall 

sports.  Athletes who indicated they went through a 

negative life-event at pre-season baseline had 

significantly higher depression symptoms across the season 

than those who did not. 

 Depression was not significantly higher post-

concussion compared to depression pre-concussion across 

multiple time intervals.  There were significant 

relationships between baseline depression and visual 

memory, visual motor speed, reaction time, and total 

symptom score.  Higher post-concussion depression was 

significantly related to increased impulse control at 24-48 

hours, increased reaction time and total symptom score at 



194 

 
one week, and increased impulse control and total symptom 

score at 3-5 months post-concussion.  

 The results of this investigation demonstrate the need 

to evaluate depression symptoms at pre-season baseline, 

across the athletic season, and post-concussion in 

collegiate student-athletes.  Future studies should 

emphasize research on female collegiate athletes, 

especially women’s volleyball players, and concussed male 

and female athletes.  More research needs to be conducted 

to replicate and confirm results, especially results 

regarding pre- and post-concussion depression, and the 

relationship between post-concussion depression and 

neurocognitive performance 

  

Conclusions 

 The following conclusions are based on the findings, 

limitations, and delimitations of this study: 

1.  When only looking at one point in time, anywhere 

from 0.2-1.6% of student-athletes had moderate to severe 

depression symptoms that warranted a red-flag, while across 

the entire athletic season, 3.7% of student-athletes had 

red-flag depression scores.  Significant differences were 

found in depression symptoms across time, with symptoms 
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significantly higher at baseline and Time 1 compared to the 

end of the season (Time 6).  Additionally, depression 

symptoms at Time 2 were significantly higher than Time 3.  

Significant differences in depression symptoms were found 

between males and females at Times 3, 4, and 6, and Time 5 

approached significance. 

Regarding sport, depression symptoms in women’s 

volleyball players were significantly higher than all 

sports at different points across the season.  Lastly, 

student-athletes who recently went through a negative life-

event had significantly higher depression symptoms at all 6 

time intervals than those who did not. 

3.  No significant differences were found in 

depression symptoms pre- and post-concussion at 24-48 

hours, 1 week, 2 weeks, or 3-5 months after the injury was 

sustained.  However, when compared to pre-season baseline 

depression symptoms at 24-48 hours post-concussion, 

depression symptoms were significantly higher post-

concussion. 

Higher depression symptoms were significantly 

correlated with decreased scores on Visual Memory, Visual 

Motor Speed, and Total Symptom Score, and increased 

Reaction Time, at pre-season baseline.  At 24-48 hours 
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post-concussion, higher depression scores were 

significantly correlated with higher Impulse Control 

scores.  At 1 week post-concussion, slower Reaction Time 

and higher Total Symptom Scores were significantly 

correlated with elevated depression symptoms.  Lastly, at 

3-5 months post-concussion, increased depression symptoms 

were significantly correlated with increased Impulse 

Control and Total Symptom Scores. 

 

Recommendations for Future Research 

 The following recommendations for future research are 

a result of the findings and conclusions within the current 

study: 

1. Future research should seek to examine changes in 

pressures and stress student-athletes experience related to 

depression symptoms throughout an athletic season, taking 

into consideration pre-season, in-season, and out-of-season 

specific pressures.  Comparisons to non-athlete collegiate 

students should also be conducted across time to control 

for academic-related pressures. 

2.  Studies examining athlete depression in the future 

should be conducted in other age and competition levels, 
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including youth, high school, Division I, and Olympic level 

athletes. 

3.  Studies examining pressures and stresses across 

different male and female sports, in fall, winter, and 

spring athletic seasons, are needed to understand 

differences in depression and other psychological distress 

in student-athletes.  Studies should seek to examine the 

amount of aerobic and anaerobic physical activity conducted 

within each sport as a factor that may influence depression 

as well. 

3.  Research should seek to examine specific causes 

and reasons for higher depression levels in female athletes 

compared to male athletes. 

4.  Other variables to consider when examining 

depression in student-athletes should include athlete 

identity, anxiety, winning versus losing season, other 

injuries, athletic eligibility, playing time, and whether 

the individual athlete is a starter versus non-starter. 

5.  Further research examining depression post-

concussion should use a larger sample size of concussed 

athletes, and examine differences between independent 

variables such as sex, age, race, sport, and concussion 

history. 
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6.  Future research should seek to measure post-

concussion depression in athletes who have returned to play 

and those who have not.  Number of days until sign and 

symptom free, as well as days until began return to play 

protocol, and full return to play without restrictions 

should be calculated and used to separate concussions into 

mild, moderate, and severe concussion groups in concussion 

research. 

7.  A more in-depth exploration of sport concussion 

should be conducted, such as examining location and 

mechanism of injury, as it relates to depression.  The 

connection between genetic predisposition to both 

concussion and depression, and the interaction between the 

two, such as depression as a symptom of concussion, should 

also be explored in future research. 
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PERMISSION TO TAKE PART IN A HUMAN RESEARCH STUDY 

Research Study: The Relationship between Depression and Concussion within Collegiate 

Student-Athletes 

 

Temple University and Lock Haven University support the practice of protection for 

human subjects participating in research.  The following information is provided for you to 

decide whether you wish to participate in the present study.  You should be aware that even if you 

agree to participate, you are free to withdraw at any time. 

 

The purpose of this study is to examine depression symptoms in collegiate student-

athletes over the course of a fall athletic season, and following concussion injury. You will be 

participating by completing a brief demographic questionnaire, and the Patient Health 

Questionnaire (PHQ-9), a short, 9-question depression survey.  It is estimated that the PHQ-9 

should take you about 3 minutes to complete.  You will be asked to complete the PHQ-9 at the 

beginning of your fall athletic season as a baseline, or starting point measure.  You will then be 

asked to complete the PHQ-9 at your team meetings every two weeks following baseline, until 

the end of your fall athletic season. 

 

Should you sustain a concussion injury while participating in your sport, you will also fill 

out the PHQ-9 again at 24-48 hours, 7 days, and 2 weeks following the concussion injury, or 

when you become symptom free, whichever occurs first.  In addition, you will take the ImPACT 

neurocognitive exam at 24-48 hours, 7 days, and 2 weeks following concussion injury, or when 

you become symptom free, whichever occurs first.  You will also be asked to take the PHQ-9 and 

ImPACT at three months post-injury, as a follow up.  The ImPACT exam is a computerized test 

that evaluates your memory, reaction time, and concentration skills.  All athletes at Lock Haven 

University who have sustained a concussion are required to take the ImPACT exam regardless of 

participation in this study.  Should you not sustain a concussion, you will take the PHQ-9 as 

scheduled at baseline, and every two weeks throughout the fall athletic season.  

 

Following completion of the fall athletic season, the researchers will also access your 

health information via the athletic training injury database in order to note any athletic injuries 

you may have sustained throughout the fall athletic season.  This will be done in order to correlate 

your PHQ-9 surveys with any athletic injuries from the fall season and time removed from play. 

 

The student researcher, Lindsey McGuire, will review each of your PHQ-9 surveys 

throughout the fall athletic season.  The PHQ-9 is a screening tool and will not be used to 

diagnose depression, and the researchers are not in a position to diagnose depression in the 

student-athletes.  However, should your PHQ-9 score indicate moderate to severely elevated 

depressive symptoms, you will be contacted by your team’s athletic trainer.  The option for 

referral to the on-campus Lock Haven University counseling services center will be discussed 

with you, as elevated scores on the PHQ-9 survey may indicate an elevated risk for depression. 

 

We cannot promise any direct benefits to you or others from taking part in this research. 

However, possible benefits include improving your overall health and well-being, as the athletic 

trainers may be able to better assist you by recognizing, encouraging treatment for, and possibly 

improving your mental health.  By filling out the PHQ-9, you may become more aware of your 

current emotional state.  Additionally, your name must be identified on each PHQ-9 and ImPACT 

exam for correlation and potential referral purposes, which is a foreseeably minimal risk of loss 
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of confidentiality as your participation is not anonymous to the researchers.  However, all 

reasonable efforts will be taken to maintain confidentiality of your personal information as per 

normal protocol within the Lock Haven University Athletic Training Department.  

 

 If you have questions, concerns, or complaints, please talk to the research team: Lindsey 

McGuire, lmcguire@temple.edu, Yvette Ingram, yingram@lhup.edu, or Dr. Michael Sachs, 

msachs@temple.edu.  If you feel you would like to speak with a mental health professional 

directly, please contact the on-campus Lock Haven University Counseling Services Center at 

(570) 484-2479. 

 

Thank you for your time, 

 

Lindsey McGuire, MS, LAT, ATC 

Doctoral Student Researcher 

lmcguire@temple.edu 
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Signature Block for Capable Adult 

Your signature documents your permission to take part in this research.   

 

By signing this form, I verify that I am at least 18 years of age and am willing to participate 

in this study: 

   

Signature of subject  Date 

 
 

Printed name of subject 

   

Signature of person obtaining consent  Date 

 

 

                  Printed name of person obtaining consent  

 

 

 

 

This project has been approved by the Lock Haven University and Temple University 

Institutional Review Boards for the Protection of Human Subjects. 

 

If you have any questions or concerns about your rights as a human participant in this study, 

please contact  

Dr. Beth McMahon, Chairperson of the LHU IRB: 

irb@lhup.edu  (570) 484-2214 

 

 

 

LHU Counseling Services Referral Information: 

 

Lock Haven University 

Counseling Services 

First Floor, Russell Hal 

Lock Haven, PA 17745 

(570) 484-2479 
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Demographic Questionnaire 

 

 

Name:  _______________________________    Date: ________________________ 

 

Please answer the following questions by circling the answer that applies to you: 

 

Sex:  Male   Female 

 

Age: 18 19 20 21 22 23 24 25+ 

 
Race:   American Indian or Alaska Native           Asian   Black or African American 

 

            Native Hawaiian or Other Pacific Islander         White       2+ races 

 

Year in school:  

 

Freshman Sophomore Junior     Senior       5th year Senior      Graduate Student 

 

 

Fall Sport: Football  Men’s Cross Country  Women’s Golf 

 

Field Hockey  Women’s Cross Country Women’s Volleyball 

 

Women’s Tennis Men’s Soccer   Women’s Soccer 

 

 

Do you have a family history of depression?   Yes  No 

 

 

Have you ever been diagnosed with depression?   Yes  No 

 

 

Are you currently being treated for depression?   Yes  No 

 

  

If yes, are you currently on anti-depressant medication?  Yes  No  

 

Have you recently (within the past three months) been through   

a life-transition or life-event that you feel has negatively                 

affected/may negatively affect your current emotional or  

psychological state?                   Yes  No 

 

 

Have you ever been diagnosed with a concussion?  Yes  No 

 

If yes, how many concussions have you had?     

 

1 2 3 4 5 6 7 8 9 10+ N/A 
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STATISTICAL TABLE 
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Table E-1 

 

Repeated Measures ANOVAs for Time and Sex, Age, Race, and 

Sport on PHQ-9 Scores 

Source SS df F P Partial Eta 

Squared 

Time X Sex 9.06 3.67 1.41 0.23 0.00 

Sex 47.68 1 3.98 0.05* 0.01 

Time X Age 1.84 3.68 0.29 0.87 0.00 

Age 5.62 1 0.46 0.50 0.00 

Time X Race 3.59 3.69 0.56 0.68 0.00 

Race 2.34 1 0.19 0.66 0.00 

Time X Sport 58.46 22.22 1.53 0.06 0.03 

Sport 606.22 6 9.73 0.00** 0.16 

*The mean difference is significant at the .05 level 

**The mean difference is significant at the .001 level 
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