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Abstract

Concussions from sport present a substantial public health burden given the number of youth, 

adolescent and emerging adult athletes that participate in contact or collision sports. Athletes who 

fail to report symptoms of a suspected concussion and continue play are at risk of worsened 

symptomatology and potentially catastrophic neurologic consequences if another impact is 

sustained during this vulnerable period. Understanding why athletes do or do not report their 

symptoms is critical for developing efficacious strategies for risk reduction. Psychosocial theories 

and frameworks that explicitly incorporate context, as a source of expectations about the outcomes 

of reporting and as a source of behavioral reinforcement, are useful in framing this problem. The 

present study quantifies the pressure that athletes experience to continue playing after a head 

impact—from coaches, teammates, parents, and fans—and assesses how this pressure, both 

independently and as a system, is related to future concussion reporting intention. Participants in 

the study were 328 male and female athletes from 19 teams competing in one of seven sports 

(soccer, lacrosse, basketball, softball, baseball, volleyball, field hockey) at four colleges in the 

northeast region of the United States. Results found that more than one-quarter of the sample had 
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experienced pressure from at least one source to continue playing after a head impact during the 

previous year. Results of a latent profile mixture model indicated that athletes who experienced 

pressure from all four of the measured sources were significantly more likely to intend to continue 

playing in the future than were athletes who had not experienced pressure from all sources, or only 

pressure from coaches and teammates. These findings underscore the importance of designing 

interventions that address the system in which athletes make decisions about concussion reporting, 

including athletes’ parents, rather than focusing solely on modifying the individual’s reporting 

cognitions.
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More than eight million adolescent and emerging adults participate in organized competitive 

sport at the high school or collegiate level in the USA on an annual basis (NCAA, 2013; 

NFHS, 2014). Concussions, a mild traumatic brain injury that can result from contact with 

another athlete, equipment, or the playing surface are being increasingly recognized as a 

frequent injury in many sports (Daneshvar et al., 2011; Marar et al., 2012; Rosenthal et al., 

2014;). Although symptoms of most concussions resolve in less than two weeks (Eisenberg 

et al., 2014), during this period of time the somatic, cognitive and emotional symptoms 

sustained can interfere substantially with an athlete’s activities of daily living and can pose a 

significant health burden (Kontos et al., 2012; Prichep et al., 2013). In some cases, the 

neurologic consequences may extend across the life course (Kerr et al., 2012; Kerr et al., 

2014; McCrory, Meeuwise, Kutcher et al., 2013; Seichepine et al., 2013). Ongoing efforts to 

reduce the public health burden of concussions from sport span multiple levels, ranging 

from attempting to modify individual safety behaviors to changing the rules of sports to 

reduce exposure to potentially injurious head impacts (Benson et al., 2013; Graham et al., 

2014; McCrory, Meeuwisee, Aubry et al., 2013).

One critical risk reduction strategy is ensuring that athletes who sustain a potentially 

concussive impact are immediately removed from play and receive medical evaluation 

(Benson et al., 2013; Kerr et al., 2014; Meier et al., 2014). Many symptoms of a concussion, 

such as confusion or dizziness, are not easily observable (Echlin, 2010; Moreau et al., 2014). 

Consequently, even if there is a trained medical professional on the sidelines of the game or 

practice, immediate removal from play is often to at least some extent contingent on athlete 

self-report. The concussed brain is in a metabolically vulnerable state during which 

additional impacts can have magnified neurologic consequences, including in some cases 

death or permanent deficits (Borden et al., 2007; Prins et al., 2013). Despite the importance 

of the safety behavior of timely symptom reporting, many athletes—at all ages and levels of 

competition— fail to report post head impact symptoms and continue playing their sport 

with a concussion (Baugh, Kierman, Kroshus et al., 2014; Delaney et al., 2002; Delaney et 

al., 2015; Kaut et al., 2003; Kroshus, Kubzansky, Goldman & Austin, 2014; Llewellyn et al., 

2014; McCrea et al., 2004; Meehan et al., 2013; Register-Mihalik et al., 2012; Torres et al., 

2014; Williamson et al., 2005).
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Prior research has found that constructs from the Theory of Planned Behavior (TPB; Ajzen, 

1991) can help explain between-individual variability in concussion reporting (Chrisman et 

al., 2013; Kroshus, Baugh, Daneshvar & Viswanath, 2014; Register-Mihalik et al., 2012; 

Register-Mihalik, et al. 2013). Concussion reporting intention is associated with reporting 

behavior in prospective analyses (Kroshus, Baugh, Daneshvar, Nowinski & Cantu, 2014), 

and expectancy value cognitions such as perceived norms and attitudes have been found to 

be associated with reporting intentions (Kroshus, Baugh, Daneshvar & Viswanath, 2014; 

Register-Mihalik et al., 2012; Register-Mihalik et al., 2013). However, much of the 

variability in both intention and reporting behavior is still left unexplained by the TPB 

model (Kroshus, Baugh, Daneshvar & Viswanath, 2014). A criticism of individually 

oriented theories such as TPB is that they ignore the important role of context. Chrisman and 

colleagues (2013) proposed using an expanded TPB model, in which environment interacts 

with reporting intentions to influence symptom reporting. Building on this model, perhaps a 

more inclusive framework for elucidating the individual’s experience making concussion 

reporting decisions in consideration of contextual influences, is Bandura’s Social Cognitive 

Theory (SCT; 2004). SCT outlines a triadic reciprocal relationship between individual-level 

psychological determinants of behavior (such as cognitions, affect, and biological events), 

environmental factors, and behavior (Bandura, 2004).

The athlete’s environment can thus be conceptualized as influencing their reporting behavior 

directly or by informing their cognitions about the expected outcomes of reporting and the 

extent to which important referent groups value these behaviors (outcome expectations). 

These expectations and perceived norms can be learned from the athlete’s environment in a 

variety of ways (observational learning). When an athlete sustains a potentially concussive 

impact, their interactions with others in their athletic environment—such as teammates, 

coaches, parents and perhaps even fans—provide critical opportunities for behavioral 

reinforcement that can inform their future reporting-relevant cognitions and decisions 

(reciprocal determinism). Chrisman and colleagues found evidence of this feedback model, 

between coach response to concussion reporting and future concussion reporting behavior, 

in the experiences of high school athletes with whom they conducted qualitative interviews 

(2013). However, cognitions about the expected outcomes of reporting a concussion need 

not necessarily be based on an individual’s own experiences with injury. This learning 

process may also be based on observational learning over the course of an athletic career, 

with observation not limited to the athlete’s teammates. Media representations of how high 

profile athletes behave or “should” behave when it comes to concussion can also provide 

information about what behaviors are likely valued in the athlete’s sport context (Anderson 

& Kian, 2011; McGannon et al., 2013). Caron and colleagues (2013) have described how 

former professional ice hockey players often hid concussive symptoms from teammates and 

coaches. The authors suggest that the players may have been trying to act in ways that that 

they perceived to be normative for their masculine sport culture. Thus, reporting behavior 

may also arise based on a desire to conform to perceived group norms and avoid social 

sanction for deviating from these norms, as opposed to any explicit communication based on 

actual deviant behavior.

Guided by SCT, the present study focuses on one particular dimension of environment-

athlete interaction as it pertains to concussion reporting: the pressure that athletes experience 
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from individuals in their sport environment to continue playing with symptoms after a 

possible concussion. Register-Mihalik and colleagues (2013) have called for the study of 

how pressure from teammates, coaches and parents is related to concussion reporting 

behavior. The construct of “pressure”—to not report symptoms of a concussion, to continue 

playing with symptoms of a concussion, or to return to play with symptoms of a concussion

—has been invoked by a number of authors, without explicit definition (e.g., Chrisman et 

al., 2013; Doolan et al. 2012; Laker, 2011; Llewellyn et al., 2014; Meehan & Bachur, 2009; 

Register-Mihalik et al., 2013). Pressure to play through injury has been described more 

extensively for injuries other than concussion (e.g., Niven, 2007; Nixon, 1994; Nixon, 1996; 

Roderick, 2000; Young et al., 1994; Young & White, 1995). The present study uses Niven’s 

(2007) conceptualization of the pressure that athletes feel during injury recovery, which is 

described as a product of social and competitive pressures. A key concept here is that 

pressure is an internal experience, in response to external demands. Consistent with SCT’s 

construct of reciprocal determinism and Cialdini and Goldstein’s (2004) description of the 

individual differences in the impact of overt and covert social influence on behavior, 

individual appraisals of these environmental demands may vary based on individual 

characteristics and prior experiences.

The pressure that athletes experience from individuals or groups around them to continue 

playing while symptomatic after a concussion may be delivered directly or indirectly, and be 

explicit or implied. In some cases it may be related to the construct of perceived behavioral 

norms, from the Theory of Planned Behavior. When individuals experience a gap between 

their behaviors and how they believe a referent group would behave, they can experience an 

internal pressure to modify their beliefs or behaviors out of a desire for social approval 

(Cialdini & Goldstein, 2004). However, the extent to which an individual is motivated to 

make their behavior consonant with norms varies by their extent of identification with the 

referent group, or the extent to which the referent group represents an aspirational self-

concept (Abrams & Hogg, 1990). For athletes, this likely means teammates or other athletes 

in their sport; prior research has found a significant association between perceived teammate 

or athlete norms about concussion reporting and concussion reporting intentions and 

behavior (Kroshus, Kubzanksy, Goldman & Austin, 2014; Register-Mihalik et al., 2013). 

However, social pressure from groups with whom an athlete does not identify or aspire to 

emulate can also influence behavior, through a different pathway. Abrams & Hogg (1990) 

have described how pressure to comply with the explicit or implied demands of a social 

group are heightened when the source of the pressure controls access to valued 

commodities, such as rewards or basic necessities, consistent with the construct of incentive 

motivation from SCT. Parents and coaches control access to valued commodities such as 

playing time, scholarships, tuition money, and affection. Outside of the athlete’s immediate 

interpersonal network, spectators or team supporters control the commodity of public 

approval or adulation, something that is highly valued by some athletes (Brock & Kleiber, 

1994). Nixon (1996) found that collegiate athletes who were “lineup regulars” were the most 

likely to perceive pressure from team fans to continue playing while injured. Bauman (2005) 

has described how losing valued commodities that are linked to sports participation or 

competitive outcomes can result in athletes feeling escalating pressure to return to play as 

soon as possible.
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Understanding more about the nature, variability and correlates of the contextual pressures 

that athletes experience after a head impact is critical for determining whether there are 

opportunities for targeted intervention. The present study tested the hypotheses that male 

and female U.S. collegiate athletes who experience greater pressures—from teammates and 

coaches, and to a lesser extent from parents and fans—to continue playing after a head 

impact will be less likely to intend to report a suspected future concussion.

Method

Sample and procedure

Participants were 328 athletes from four regionally competitive colleges located in the 

northeast region of the U.S., all engaged in National Collegiate Athletic Association 

(NCAA) competition. The institutional response rate was 25%, with eight of the twelve 

schools contacted by email either not responding or declining participation. Schools were 

eligible for inclusion if they were located in the northeast region of the U.S., and were not a 

member of a “Power 5” athletic conference, a designation given to the five most athletically 

competitive U.S. collegiate sports conferences (NCAA, 2014). There were no significant 

differences between participating and non-participating schools in undergraduate 

enrollment, number of sports teams sponsored, whether or not the school was public or 

privately funded, or mean scores of enrolling students on the Standardized Aptitude Test 

(SAT).

The present research focused on both male and female athletes in contact or collision sports 

other than football and ice hockey, sports which while perhaps having a lower public profile 

in the discussion of concussion risk, have nonetheless an elevated risk of concussion 

(Daneshvar et al., 2011; Marar et al., 2012; Rosenthal et al., 2014). At the four participating 

schools, 19 of 35 eligible contact and collision team coaches (54%) allowed their team 

members to have the choice to participate in the research study. The 19 participating sports 

teams included soccer (6), lacrosse (3), basketball (3), baseball (3), field hockey (2), softball 

(1) and volleyball (1). On participating teams, the individual participation rate was 74%. The 

same member of the research team met with each participating team in a private setting near 

to their respective practice facility and followed a standardized protocol, explaining the 

purpose of the research, obtaining informed consent, and administering the written survey, 

which was completed with pen and paper. This process occurred during the spring of 2014. 

The research was approved by the Harvard School of Public Health Institutional Review 

Board, with adherence to the institutional approval processes at participating institutions.

Measures

Measures included in the survey are listed below in the order that they were presented to the 

participant. They include self-report measures assessing concussion diagnosis and 

concussion reporting behavior, objective concussion knowledge, subjective experiences of 

pressure, and intentions related to future concussion reporting. Validated measurement 

instruments were used where available, and where unavailable items were developed for the 

purpose of the present study. All items were reviewed by members of the target population 

for content and clarity before administration to the present sample.
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Concussion knowledge—Concussion knowledge was assessed using a modified version 

of Rosenbaum and Arnett’s (2010) Concussion Knowledge Index. This measure includes 

two parts: a symptom identification component and a causes and consequences of 

concussions component. Ten items were added to the original measure to make it more 

challenging and to reflect the evolving research about concussions. Six additional symptom 

identification items were added based on the symptoms of the revised Sport Concussion 

Assessment Tool—3rd edition (SCAT-3; slower reaction time, mood swings, problems 

sleeping, sensitivity to noise, depression, and irritability). Four additional statements were 

added to the causes and consequences of concussion section (It is easy to tell if a person has 

a concussion by the way the person looks or acts; How quickly an athlete recovers from a 

concussion depends mainly on how hard they work to recover; Complete recovery from a 

concussion is not possible; Even if a player is experiencing the effects of a concussion, his 

performance on the field of play will be the same as it would be had he not suffered a 

concussion). These items were added based on pilot experiences administering the original 

Rosenbaum & Arnett (2010) Concussion Knowledge Index, which was originally designed 

for high school students, to a population of college athletes. Modifications were made to 

increase the degree of difficulty of the scale and thus increase response variability between 

participants. Response options for each question were true or false, and the number of 

correct answers summed to create an index score (range of 0 to 27).

Concussion history—History of diagnosed concussions was reported over two time 

periods: last season and ever. Participants were asked how many times during the respective 

time period they were diagnosed with a concussion by a medical professional (doctor, 

athletic trainer, nurse).

Continued play while symptomatic—Continued play while symptomatic after a 

potentially concussive impact was assessed by first asking athletes to review the list of 

concussion symptoms from the SCAT-3 and indicate how many times during the previous 

season they sustained an impact after which they experienced at least one of those 

symptoms. The respondents who indicated that they experienced at least one such impact 

were then asked to indicate after how many of those impacts they continued playing in a 

game or practice while experiencing at least one of the listed symptoms. The difference 

between potentially concussive impacts and number of impacts after which the athlete 

continued play while symptomatic was calculated.

Concussion reporting intention—Intention to report symptoms of a suspected 

concussion was measured with an item reading: “I intend to report any symptoms I 

experience after a head impact if I think these symptoms are from a concussion.” The item 

was scored on a seven-point Likert scale, with response options ranging from 1=strongly 

disagree to 7=strongly agree.

Pressure to continue play after a head impact—Participants were instructed to think 

about the previous athletic season and indicate their strength of agreement with four 

statements reading: “I have felt pressure from [source] to return to play after a head impact.” 

Pressure from four sources was queried: teammates, coaches, parent/guardian, and fans. 
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Responses to each item were on a seven point Likert scale, ranging from 1=strongly disagree 

to 7=strongly agree. The wording of “head impact” rather than “concussion” was used to 

limit variability in responses attributable to differences in the athlete’s ability to recognize 

which head impacts did or did not result in a concussion. While not every head impact after 

which an athlete experiences symptoms indicates a concussion has occurred, this 

determination should be made by a licensed medical professional, such as an athletic trainer 

or physician.

Other participant characteristics—The athlete’s ranking on team was assessed by his 

or her self-reported roster spot: first team referred to being a regular part of the starting line-

up, second team to being a regular substitute, third team to practicing but competing 

infrequently, and fourth team to practicing or training but not competing. The participant’s 

age, year in school, institution, sex, and team were also recorded.

Analysis

One-way analysis of variance (ANOVA) was conducted to assess whether the pressure 

experienced from each of the four sources differed by the following characteristics: school, 

team membership, roster spot and year in school. Independent sample t-tests assessed 

whether there were differences between male and female athletes, and between athletes who 

had a concussion diagnosed the previous season as compared to those who did not. Linear 

regression was conducted to separately assess the association between pressures experienced 

during the previous athletic season from each of the four sources and the athlete’s intention 

to report symptoms of a suspected future concussion. Bivariate and multivariable analyses 

were conducted for each source of pressure, with multivariable models also including 

independent variables of sex, number of diagnosed concussions, and concussion knowledge. 

Because of the lack of difference in pressure by school or team, standard errors were 

calculated without adjustment for group level clustering.

In order to explore heterogeneity in the systems of pressure surrounding individuals, we 

used Mplus 7.3 (Muthen & Muthen, 1998–2012) to build a series of latent profile mixture 

models adhering to the set of best practices described by Masyn (2013). Mixture models are 

useful in that they can identify subgroups of individuals with profiles constructed by a 

number of different variables. To understand the variability in how individuals in this 

sample experienced pressure, subgroup profiles were characterized by four sources of 

pressure: pressure from teammates, coaches, parents, and fans. We fit four model structures 

and examined the number of classes that best explained the data within each structure. In the 

most basic model structure, we constrained item variances equal across classes (class-

invariant variances) and restricted the residual correlations between items to be zero (e.g., 

diagonal covariance matrices), meaning that the relationship between the items would be 

completely accounted for by class membership. We then systematically tested the other 

three combinations of class-varying/class-invariant variances with diagonal/non-diagonal 

covariance matrices. To choose the final model, we began by identifying the number of 

classes that best fit the simplest model structure and set this number as the ceiling for all 

subsequent analyses because the most restrictive structure should require the largest number 

of classes to explain the data. Subsequently, intention was added to the model in order to 
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examine whether class membership was systematically related to intention to report 

symptoms of a suspected concussion. A standard alpha level of 0.05 was adopted for 

significance for all analyses. Twenty-one participants (6.4% of the full sample) did not 

provide response to all measures included in the analyses. Missing data was accounted for 

using full information maximum likelihood estimation, ensuring unbiased estimates under 

conditions of missingness at random.

Results

Of the 328 participants, around half were female (53.05%). Across the full sample, fewer 

than ten percent (8.56%) indicated that they had a concussion diagnosed during the previous 

athletic season. However, during the previous season almost half continued playing in a 

game or practice while experiencing post-impact symptoms of a possible concussion. 

Additional descriptive characteristics of the sample are presented in Table 1.

The mean scores of pressure experienced during the previous season to continue playing 

after a head impact are reported in Table 2. The percentage of respondents who last season 

experienced pressure from teammates (as measured by their endorsement of the response 

option “slightly agree,” “agree,” or “strongly agree”) was 13.26% (mean=2.59/7, SD=1.65), 

from coaches was 13.68% (mean=2.61/7, SD=1.66), from parents was 9.42% (mean=2.30/7, 

SD=1.55) and from fans was 8.12% (mean=2.33/7, SD=1.57). Around one-quarter of 

participants (26.5%) reporting having experienced pressure last season from at least one of 

the four sources.

One-way ANOVA was conducted to examine differences in mean pressure scores by 

participant school, team, sex, roster spot, year in school, and whether or not they were 

diagnosed with a concussion last season. No differences in pressure from any source were 

found for any variable other than having had a concussion diagnosed last season. Pressure 

from coaches and from athletes was significantly higher among athletes who had been 

diagnosed concussion during the previous season as compared to athletes who did not have a 

diagnosed concussion (coaches p = 0.004, teammates p = 0.004).

Linear regression was conducted to assess whether each of the pressure variables were 

associated with intention to report symptoms of a future impact that is suspected to be a 

concussion. Results are presented in Table 3. In both bivariate and multivariable analyses 

greater levels of pressure from teammates, parents, fans, but not from coaches, was 

associated with lower intention to report symptoms of a suspected concussion. In all four 

multivariable analyses, female athletes had significantly higher symptom reporting intention 

than male athletes; however, the association between pressure and intention persisted 

independent of athlete sex. Concussion knowledge and history of concussion diagnosis were 

not significantly associated with reporting intention in any of the multivariable analyses.

In order to explore the heterogeneity in the systems of pressure that athletes experience, a 

series of mixture models was fit to the data, simultaneously including pressure from each of 

the four sources. Mixture model fit statistics are presented in the Appendix. In the simple 

structure, with class-invariant variances and diagonal covariance matrices, the information 
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criteria conflicted with the Adjusted Lo-Mendell-Rubin Likelihood Ratio Test (LMR) in 

selecting the best number of classes. To guard against over-extraction, we chose to stop 

extracting classes at the point the LMR indicated, which was the three-class model. This 

decision was supported by two factors: an elbow plot of the Bayesian Information Criterion 

(BIC) indicated strongly decreasing marginal returns as the number of classes increased, and 

an exploration of the four class structure suggested the additional class was splitting a class 

represented in the three class structure rather than identifying a qualitatively distinct group 

of individuals. Upon choosing the best model from each model structure, we compared the 

final candidate models using the approximate correct model probability (cmPk), a Bayesian 

statistic derived from the BIC used for selecting the model most likely to be true in a given 

subset of models. The cmPk provided strong support for the three-class model with class-

varying variances and a diagonal covariance matrix. This model was also favored by the 

BIC, the Consistent Akaike’s Information Criteria, and was the second most highly favored 

model by the Approximate Weight of Evidence Criterion. An examination of residuals 

indicated no extreme values, further validating the model selection. The entropy for the final 

model was high at 0.94, indicating good precision of classification and differentiation 

between classes.

The final model characterizes three distinct groups of individuals. Estimates for the final 

model are presented in Table 4. A “Low Pressure” class describes over half of the sample, 

whose members report feeling very little pressure from any source. This class is also 

characterized by extremely low within-class variability. The “Team Pressure” group 

captures 14% of the sample, which reported feeling moderate pressure from coaches and 

teammates and lower pressure from parents and fans. The “High Pressure” group, 

approximately 33% of individuals, reported feeling higher levels of pressure from all 

sources of pressure measured in the study. Latent profiles are plotted in Figure 1. Sample 

characteristics by modal class assignment are presented in Table 5. Broadly speaking, there 

were few notable qualitative differences between classes. Perhaps not surprisingly, 

participants in the high pressure class were frequently “first team” athletes, meaning they 

were regularly in the team’s starting line-up.

In order to examine whether class membership was predictive of intention to report 

symptoms of a suspected concussion, we used an automated 3-step procedure to include 

intention as a distal outcome (Asparouhov & Muthen, 2014; Vermunt, 2010), allowing its 

variance to vary across classes. Proportions of class membership were very similar to the 

first model, with the largest shift in class membership appearing to be about 2% of 

participants being reclassified from the Low Pressure group to the Team Pressure group, 

indicating the latent class structure in the original model was sound. A Wald test indicated 

an overall significant difference between classes in intention to report symptoms, χ2(2) = 

9.93, p = .007. This difference was driven by the difference between the High Pressure 

group and the other two groups. The High Pressure group (Mean intention to report = 5.78) 

was significantly less likely to intend to report symptoms than both the Low Pressure group 

(M = 6.28), χ2(1) = 8.39, p = .007, and the Team Pressure group (M = 6.40), χ2(1) = 5.42, p 

= .020. The practical importance of these differences is notable, with Cohen’s d effect sizes 
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of 0.40 and 0.50, respectively. There was not a significant difference in intention between 

the Low Pressure and Team Pressure groups, χ2(1) = 0.22, p = .64.

Discussion

This study characterized the pressure experienced by U.S. collegiate athletes to continue 

play after a head impact, and assessed whether this pressure was associated with future 

concussion reporting intentions. During the previous season around one in four athletes in 

this sample experienced pressure from a teammate, coach, parent or fan to continue play 

after a head impact, with no significant differences between male and female athletes. 

Consistent with recent estimates of under-reporting in other samples of athletes across a 

range of sports and levels of competition, around half of the athletes in this study indicated 

that they continued playing with symptoms of a possible concussion (Baugh, Kiernan, 

Kroshus et al., 2014; Delaney et al., 2015; Kroshus, Kubzansky, Goldman & Austin, 2014; 

Llewellyn et al., 2014; Meehan et al., 2013; Register-Mihalik et al., 2012; Register-Mihalik 

et al., 2013; Torres et al., 2014). Athletes who experienced pressure from teammates, parents 

and fans had lower intention to report symptoms of a future suspected concussion than their 

peers who experienced pressure from fewer sources.

We can understand this influence of pressure on concussion reporting as being a product of 

the triadic reciprocal relationship between environment, person, and behavior (Bandura, 

2004). The athlete’s subjective experience of pressure may be in part informed by their 

personal characteristics and prior experiences. Athletes who had been diagnosed with a 

concussion during the previous competitive season (around 10% of the participants) were 

significantly more likely to have experienced pressure from coaches and teammates than 

were athletes without a concussion diagnosis during this time frame. These athletes may 

have had more opportunities for interactions with teammates and coaches during the 

removal from play and concussion recovery process, and consequently more opportunities 

for pressure to be communicated. Pressure may also have been internalized through indirect 

pathways, for example as a result of the loss of valued commodities such as competitive 

opportunities, or of social sanctions or social isolation from the team, consistent with the 

construct of incentive motivation from SCT. These previously injured athletes were less 

likely to intend to report a future concussion, which may be in part attributable to the 

learning process that occurred as a result of their social interactions and experiences after 

sustaining their prior concussion.

It is interesting that pressure from coaches was not associated with reporting intention given 

their seemingly central role in controlling the reinforcements for reporting in the sport 

environment, such as loss of playing time and inability to regain ones spot in the line-up. 

There has been a growing focus on the role coaches can play in translating information 

about concussion safety to athletes and in creating a culture of risk or safety with respect to 

concussions (Baugh, Kroshus, Daneshvar & Stern, 2014; Chrisman et al., 2014; Covassin et 

al., 2012; Kroshus et al., 2015; Rivara et al., 2014), with a frequent subtext that there is 

room for improvement. For example, collegiate football players who perceived less support 

from their coach for appropriate concussion symptom reporting were more likely to continue 

play while symptomatic (Baugh, Kroshus, Daneshvar & Stern, 2014); however, there was no 
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indication of whether this appraisal of what the coach wanted them to do was based on 

pressure being communicated directly at them. The present results suggest that it is likely 

that only a relatively small fraction of coaches, at least in the sports included in the present 

analyses, are part of the problem, and that athletes also experience pressure to continuing 

playing while symptomatic from others in their sport environment. It is possible that the 

coach-athlete relationship moderates the association between coach pressure and reporting 

behavior, or that coaches exert influence on reporting behaviors through their control over 

valued commodities in the sport environment (such as playing time) and they may influence 

reporting through those non-verbal pathways rather than through overt pressure. Coaches 

may also influence reporting behavior indirectly by shaping team norms about concussion 

safety, for example through their communication with team members about the importance 

of concussion safety (Kroshus et al., 2015).

The absence of pressure from coaches does not mean the presence of supportive 

communication that encourages safety behaviors. Nixon’s (1994) survey of coaches found 

that few explicitly supported playing through injury; however, this did not mean that their 

athletes did not experience an implicit message that playing through injury was a valued 

behavior. Across a range of sport injuries, the coach-athlete relationship has been found to 

be an important determinant of injury reporting (e.g., Curry, 1993; Nixon, 1992; Nixon, 

1993; Roderick et al., 2000) and of the athlete’s psychosocial wellbeing during the injury 

recovery process (e.g., Abgarov et al., 2012; Bianco, 2001; Malinauskas, 2008; Podlog & 

Eklund, 2007; Podlog et al., 2014; Yang, 2010). Additional research is needed to explore the 

nature of coach communication with athletes about concussion safety to understand what 

dimensions of these interactions are most centrally related to athletes’ experiences of 

pressure to continue playing while symptomatic, adherence to safety protocols, and 

psychosocial wellbeing during concussion recovery.

The present findings indicate that even at the college level when most athletes are living 

away from home, some athletes perceive pressure from a parent or guardian to continue play 

after an impact. Athletes who experience this pressure are less likely to intend to report 

symptoms of a concussion. The results of the mixture model speak to the systemic forces of 

pressure surround athletes. Athletes who experience pressure from multiple sources—not 

just from coaches and teammates but also from parents and fans—have a lower concussion 

reporting intention than athletes who only experience pressure only from coaches and 

teammates. Wilder (1978) found that the number of distinct groups aiming to influence 

behavior is more important than the size of any one group in predicting behavioral 

outcomes. Perceived pressure from parents and fans may thus be risk factors that function in 

combination with pressure from others in the sport environment to influence reporting 

intention.

Concussion education at the collegiate level may thus be ineffectively focusing only the 

coach-athlete relationship (NCAA, 2013), and not considering broader sport environment 

that includes pressure, both real and perceived, from others in the athlete’s environment. 

Conceptualizing the broader sport environment, including both parents and fans, is 

important for developing optimal concussion risk reducing programming. State concussion 

laws at the high school level increasingly require that parents review concussion education 
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material prior to their child’s sport participation (Baugh, Kroshus, Bourlas & Perry, 2014). 

While this may not be appropriate at the college level, understanding how to most 

effectively engage parents of collegiate athletes in supporting a message of concussion 

safety is a necessary avenue for future work. Additional research is also needed to explore 

how this pressure—or support for safety—is communicated from parents to athletes. It is 

possible that the pressure is not direct. For example, if an athlete feels that their parents are 

highly invested in their athletic success they may perceive that their parents would be 

supportive of them continuing playing while symptomatic after a concussion, even if the 

parent does not in fact endorse this attitude. To the extent this is the case, it may be 

functional to encourage parents to communicate explicitly with their athlete about the 

importance of concussion safety. It may also be functional for parent-targeted educational 

strategies to encourage critical reflection about how they communicate with their child about 

concussion safety and whether they might be inadvertently encouraging a win-at-all-costs 

mentality (Mezirow, 1981; Merriam, 2001).

The nature of perceived pressure from fans is an area for future study, to understand whether 

the pressure is communicated explicitly, for example in person or through social media, or 

whether it is instead of marker of competitive anxiety or of a desire to not let team 

supporters down. The finding that athletes experiencing lower pressure from parents and 

fans and higher pressure from teammates and coaches did not have significantly different 

reporting intention as compared to athletes experiencing low pressure from all sources raises 

the question of whether experiencing support for safety from one source may help buffer or 

offset pressure experienced from another source.

Although experiencing pressure was associated with reporting intention, this is not 

necessarily the only pathway through which pressure could influence reporting behavior. In 

high emotion and high arousal situations, decisions are often made through more reactive or 

emotional processes (Figner et al., 2009; Reyna & Farley, 2006). In these situations, the 

athlete’s immediate decisional environment plays a critical role in influencing behavior. 

Consequently, it is possible that when an athlete who sustains a concussion experiences 

pressure from important individuals in their immediate sport environment, they may be more 

likely to continuing playing, independent of their reporting intention and even if they 

subsequently make a rational, deliberative decision to report their symptoms. Understanding 

the role of emotion and arousal in decision making related to injury on the field of play, and 

the way in which pressures in the decisional environment influence these behaviors, is an 

important area for future research. In the meantime, the potential role of the sport 

environment in influencing athlete reporting through both deliberative and reactive 

pathways underscores the importance of making the sport environment, both on and off the 

field of play, more supportive of safety behaviors for all athletes.

Limitations

This study has several limitations. Most centrally, the cross-sectional nature of the analysis 

limits out ability to confidently make causal inferences about the association between 

pressure and reporting behavior. Longitudinal data, for example with reporting intention 

assessed at pre-season and recall of in-season pressure and reporting behavior, would allow 
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for analyses of the extent to which pre-season reporting intention modifies the association 

between pressure and reporting behavior. It is possible that the retrospective assessments of 

pressure and reporting behavior are not accurate, for reasons of inaccurate recall, or social 

desirability bias.

The present study used single item summary-level measures of pressure from each of the 

four groups—coaches, teammates, parents, and fans. Additionally, the pressure items only 

measured strength of agreement or disagreement with a statement about the experience of 

pressure and did not explicitly measure the intensity or duration of pressure. Future research 

is needed to explore whether a single item summary measure is appropriate or whether a 

scale measuring different dimensions of pressure would be more psychometrically valid and 

reliable, and to explore the predictive utility of measuring the intensity and duration of 

pressure experienced from each source.

Although there were no significant differences between participating and non-participating 

institutions in publically available characteristics, it is possible that there were differences in 

terms of institutional support for concussion safety. Consequently, results are not necessarily 

generalizable to all institutions. Generalizability may also be limited by the sport and level 

of competition of the teams included in the sample. The inclusion of lower profile collegiate 

sports teams—those competing in conferences other than the NCAA designated “Power 5” 

and on male and female contact and collision sports teams other than ice hockey and football

—was a decision that was made purposively to explore the experience of collegiate athletes 

who are at risk of concussion (Daneshvar et al., 2011) but whose injuries receive relatively 

less public attention. However, it is not clear the extent to which the present findings 

generalize to the experiences of football and ice hockey players, particularly those at higher 

levels of competition. It is possible that pressure from individuals in the injured athlete’s 

environment—teammates, coaches, parents, and fans— may be greater when the potential 

outcomes of competitive success are greater (e.g., potentially securing a lucrative 

professional contract). Similarly, whereas the presenting findings indicated that roster spot 

was not associated with differences in pressure or reporting behavior, roster spot may be a 

more salient condition when the competitive rewards are greater. Additional research is 

warranted to explore the experience of pressure to not report symptoms of a concussion in a 

range of sporting populations.

Conclusion

Honest and timely symptom reporting by concussed athletes is one important approach to 

concussion risk reduction. The present study indicates that reducing the pressure that 

athletes experience from coaches, teammates, parents and fans may help increase symptom 

reporting behavior. These findings have implications for both research and practice. They 

suggest the importance of future research about the ways in which an athlete’s sport 

environment influences his or her concussion safety behaviors, and specifically suggest the 

importance of approaches that consider that athlete’s network as a whole rather than 

studying stakeholder groups in isolation. Larger sample multilevel analyses that can 

establish whether there are higher-order influences on athlete experiences of pressure are 

warranted. These findings could inform the development of interventions that target the 
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most impactful level of influence, to most efficiently reduce the pressure that athletes 

experience after sustaining a concussion, and to increase concussion reporting. In the 

meantime, the present findings can help expand educational approaches targeted at coaches 

and parents. There is a need for the development and evaluation of programming for coaches 

and parents to encourage critical reflection, consistent with Adult Learning Theory 

(Merriam, 2001; Mezirow, 1981), about how they are communicating with injured athletes, 

and whether these interactions are having the unintended consequence of encouraging 

unsafe concussion reporting behaviors. An educational approach of this nature would likely 

need to be nested in a broader educational program that addressed other cognitions that may 

be predictive of coach and parent concussion-related communication, such as knowledge 

and attitudes (Kroshus et al., 2015). Athletic trainers and sports medicine physicians are 

often the stakeholders in the collegiate sports environment that are responsible for delivering 

concussion education to athletes and coaches. Initiatives may be warranted to assist them in 

delivering educational programming, and supporting them in informal communication 

within the sport environment, that can help establish team cultures that are supportive of 

concussion safety.
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Highlights

• Quantified pressure from coaches, teammates, parents, and fans to play after a 

head impact.

• More than one quarter of athletes experienced pressure last year from at least 

one source.

• A latent profile mixture model explored the systems of pressure experienced.

• Pressure from all sources was associated with the lowest concussion reporting 

intention.
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Figure 1. 
Subgroup Profiles for Sources of Pressure.
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Table 1

Descriptive characteristics of sample of male and female collegiate contact and collision sport athletes 

(n=328).

Characteristic % (n) or mean (SD)

School

  School 1 22.56% (74)

  School 2 34.76% (114)

  School 3 19.82% (65)

  School 4 22.87% (75)

Sex

  Malea 46.95% (154)

  Femaleb 53.05% (174)

Roster spot

  First team 52.48% (169)

  Second team 25.47% (82)

  Third team 16.77% (54)

  Practicing but not competing 5.28% (17)

Year in schoolc

  First year 33.33% (109)

  Second year 26.91% (88)

  Third year 24.77% (81)

  Fourth year 14.68% (48)

Concussion ever diagnosed 41.28% (135)

Concussion diagnosed previous season 8.56% (28)

Continued play while symptomatic with symptoms of a possible concussion last season 47.56% (156)

Concussion Knowledge Index score 22.08 (3.19)

Intention to report symptoms of a suspected concussiond 6.13 (1.25)

Number of times last season play was continued after a potentially concussive impacte 0.21 (0.93)

a
Male sports represented in sample were soccer, lacrosse, field hockey, basketball, softball and volleyball

b
Female sports represented in sample were soccer, lacrosse, basketball, baseball

c
One participant was in a 5th year of school

d
Intention measured on a seven point scale, with higher scores indicating greater intention to report symptoms of a suspected concussion

e
This item assessed the difference between the number of impacts sustained last season that resulted in at least one symptom from the SCAT-3 and 

the number of these impacts the respondent continued playing in a game or practice while symptomatic.

Soc Sci Med. Author manuscript; available in PMC 2016 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kroshus et al. Page 22

Table 2

Pressure experienced by collegiate contact and collision sport athletes to continue playing after a head impact 

(n=328)

Sample characteristic Source of pressure to return to play after a head impact

Teammates Coaches Parents Fans

All 2.59 (1.65) 2.61 (1.66) 2.30 (1.55) 2.33 (1.57)

Sex

  Female 2.55 (1.66) 2.68 (1.75) 2.41 (1.70) 2.31 (1.56)

  Male 2.64 (2.63) 2.54 (1.55) 2.17 (1.37) 2.36 (1.59)

Difference by sex (p) 0.621 0.450 0.181 0.791

Roster spot

  First team 2.71 (1.66) 2.72 (1.69) 2.39 (1.57) 2.41 (1.54)

  Second team 2.51 (1.77) 2.48 (1.54) 2.37 (1.69) 2.33 (1.71)

  Third team 2.35 (1.47) 2.54 (1.74) 1.92 (1.19) 2.06 (1.43)

  Not competing 2.31 (1.54) 2.31 (1.70) 2.13 (1.50) 2.19 (1.47)

Difference by roster spot (p) 0.467 0.625 0.265 0.561

Year in school

  First year 2.61 (1.79) 2.43 (1.61) 2.32 (1.67) 2.31 (1.63)

  Second year 2.63 (1.49) 2.89 (1.71) 2.22 (1.37) 2.35 (1.37)

  Third year 2.32 (1.57) 2.43 (1.64) 2.20 (1.52) 2.22 (1.58)

  Fourth year 2.85 (1.72) 2.77 (1.64) 2.55 (1.64) 2.53 (1.74)

Difference by year in school (p) 0.422 0.235 0.665 0.764

Concussion diagnosed last season

  Yes 2.82 (2.04) 3.44 (2.10) 2.43 (1.93) 2.25 (1.58)

  No 2.57 (1.61) 2.53 (1.59 2.29 (1.51) 2.34 (1.57)

Difference by concussion diagnosis (p) 0.004 0.004 0.683 0.459

Note: Pressure measured with item “I have felt pressure from [source] to return to play after a head impact”; responses on a seven point Likert 
scale, ranging from 1=strongly disagree to 7=strongly agree; ANOVA for differences in pressure from each group by team and by school were not 
significant for p < 0 05
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Table 4

Model Estimated Means and Standard Deviations for Indicators of Subgroup Membership (n=309).

Class Variable Estimated Mean (SE) SD

Low Pressure (54%)

Pressure from Teammates 1.39 (0.05) 0.11

Pressure from Coaches 1.40 (0.05) 0.14

Pressure from Parents 1.36 (0.05) 0.12

Pressure from Fans 1.37 (0.05) 0.14

Team Pressure (14%)

Pressure from Teammates 3.15 (0.28) 0.78

Pressure from Coaches 3.62 (0.31) 0.72

Pressure from Parents 2.13 (0.27) 0.75

Pressure from Fans 1.42 (0.11) 0.17

High Pressure (33%)

Pressure from Teammates 4.32 (0.12) 0.49

Pressure from Coaches 4.17 (0.13) 0.50

Pressure from Parents 3.94 (0.14) 0.52

Pressure from Fans 4.27 (0.09) 0.42
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Table 5

Sample characteristics by modal class assignment.

Variable
Low Pressure %

(n=169)
High Pressure %

(n=42)
Team Pressure %

(n=98)

Sex

  Female 51.5 64.3 52.0

  Male 48.5 35.7 48.0

Roster spot

  First team 47.9 59.5 55.8

  Second team 26.9 21.4 25.3

  Third team 18.6 16.7 14.7

  Not competing 6.6 2.4 4.2

Year in school

  First year 35.5 31.0 32.7

  Second year 26.6 28.6 27.6

  Third year 26.0 14.3 22.4

  Fourth year 11.8 26.2 17.3

Concussion diagnosed last season

  No 92.3 85.7 90.8

  Yes 7.7 14.3 9.2
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