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Abstract 

Sport related concussions have received more attention recently. Athletes in all sports can 

suffer a concussion, they happen frequently and half of them are not reported. It is important 

to know where the public stands regarding their knowledge of concussions and their attitudes 

towards the matter. The general population can be sport audience, media or parents of 

children who play sports. Those people can affect athletes who suffer a concussion with their 

reaction and behaviour. This study explores knowledge and attitudes of university students in 

Iceland towards sport related concussions. Translated and adjusted Rosenbaum Concussion 

Knowledge and Attitudes Survey Student Version (RoCKAS-ST) was used to examine 

participants knowledge and attitudes towards concussion. Participants in this study were 252 

Reykjavik University students. The results of the study indicated that education of concussion 

increases knowledge of sport related concussions.  

 Keywords: sport related concussion, education about concussion, knowledge of 

concussion, attitudes towards concussion, athletes, university students 

 

Útdráttur 

Heilahristingar í íþróttum hafa fengið aukna athygli á síðustu árum. Íþróttafólk í öllum 

íþróttum getur fengið heilahristing, það gerist reglulega og um helmingur heilahristinga eru 

ekki tilkynntir. Það er mikilvægt að vita hvar almenningur stendur varðandi þekkingu og 

viðhorf til heilahristings. Íþrótta áhorfendur, fréttamiðlar og foreldrar barna í íþróttum teljast 

öll til almennings. Þau geta haft áhrif á íþróttafólk sem fær heilahristing með sínum 

viðbrögðum og hegðun. Núverandi rannsókn skoðar þekkingu og viðhorf nema í Háskólanum 

í Reykjavík gagnvart heilahristingum í íþróttum. Til að mæla þekkingu og viðhorf 

þátttakenda var notast við aðlagaðan og þýddan Rosenbaum Concussion Knowledge and 

Attitudes Survey Student Version (RoCKAS-ST). 252 háskólanemar tóku þátt í þessari 

rannsókn. Niðurstöður benda til þess að fræðsla um heilahristing stuðli að betri þekkingu á 

heilahristing í íþróttum. 

 Lykilorð: heilahristingur í íþróttum, fræðsla um heilahristing, þekking á heilahristingi, 

viðhorf gagnvart heilahristingi, íþróttafólk, háskólanemar 
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Knowledge and attitudes towards sport related concussions among university students 

A concussion is a type of mild traumatic brain injury. Harmon et al. (2013) define 

concussion as “…a traumatically induced transient disturbance of brain function and involves 

a complex pathophysiological process”. Various signs and symptoms can follow a 

concussion. Some of them may appear immediately, and some may appear later. The signs 

and symptoms that appear right after a concussive event are unconsciousness, light-

headedness, dizziness, cognitive and memory dysfunction, tinnitus, blurred vision, trouble 

concentrating, memory loss, headache, nausea and vomiting, photophobia, and balance 

disturbance. The signs and symptoms that appear later are sleep irregularities, fatigue, 

changes in personality, depression, inability to perform usual daily-activities, and lethargy 

(Scott & Renata, 2005).  

According to McCrea, Olsen, Leo and Guskiewicz (2004) there has been increased 

awareness of sport related concussions because of the retirement of high-profile professional 

athletes due to repeated concussions. Sport related concussions have gained more attention 

from clinicians and researchers in sport medicine, and they are now seen as major public 

health concern. It is claimed that 3.8 million concussions occur yearly in competitive sports 

and recreational activities in the United States, and approximately 50% of the concussions 

may not be reported (Harmon et al., 2013). 

When an athlete loses consciousness after a concussive event, he is six times more 

likely to suffer another one. If an athlete suffers a second concussion it is called a recurrent 

concussion and it is more severe than the first concussion. The risk of having a recurrent 

concussion is greatest within seven to ten days after a concussive event. When a concussion 

occurs, it reduces the individual’s ability to process information rapidly. It takes athletes 

more time to recover from this reduced information processing and it has an increased effect 
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on the brain when an athlete sustains a second concussion (Meehan III & Bachur, 2009). 

Castile, Collins, Mcllvain, and Comstock (2012) compared recurrent concussion to the first 

concussion in sports. The results showed that athletes that sustained a recurrent concussion 

had longer lasting symptoms, were kept from playing longer, and they lost consciousness 

more often than athletes who sustained a concussion for the first time. 

Sport related concussions are often unreported and the main reasons for that are that 

athletes find it difficult to detect the injury, they do not think it is dangerous and fear that they 

will be removed from competition (Rosenbaum & Arnett, 2009). Studies have shown that 

most athletes do not recognize their symptoms as a result of concussion and one study found 

that 19% of professional football players in Canada did not realize that they had had a 

concussion. Another study showed that only 47% of American football players that suffered a 

concussion had reported it (Meehan III & Bachur, 2009).  

Through the years research has explored the relationship between coaches and their 

athletes. Many of them imply that coaches have a strong influence on their athletes, 

especially on their attributions of success, sportsmanship and overall attitude in sport. This 

suggests that coaches’ attitude and behaviour towards concussion may influence his athletes 

directly when it comes to reporting a concussion (Register-Mihalik, 2010). Previous research 

has explored education, knowledge of concussion, and attitudes towards concussion among 

coaches. Most research has shown similar findings, that with education comes better 

knowledge of concussion and more awareness of concussion (Covassin, Elbin, & Sarmiento, 

2012; Register-Mihalik, 2010; Valovich, McLeod, Schwartz, and Bay, 2007). When coaches 

have a safer attitudes towards concussion it may create a better environment for athletes to 

report concussion, and it decreases the fear that athletes have of letting their coaches down or 

upsetting them (Register-Mihalik, 2010). If the coach detects symptoms of a concussion and 
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he takes the athlete out of the game, the coach reduces the likelihood of recurrent concussion. 

(Meehan III & Bachur, 2009). 

Research has recently begun to explore where the public stands regarding knowledge 

of concussions and their attitudes towards it. As with the coaches, it is important for the 

public to have good knowledge of concussion and safe attitudes towards it. The public has to 

be able to recognize the signs and symptoms of a concussion and to take appropriate action. 

Most research has explored concussions in general, but some of them have explored sport 

related concussions. Waltzman and Daugherty (2018) explored knowledge of concussions in 

general among the public in the United States. The findings showed that the majority of the 

participants knew the common causes of concussions. Most participants knew the symptoms 

of a concussion, but the least known symptom was sleep problems where only 53.3% of the 

participants knew that it was possibly a symptom of a concussion. These results suggest that 

the public has a rather high level of knowledge but despite that there is a need for better 

education among American adults regarding symptoms of a concussion and ways to prevent 

it. McKinlay, Bishop and McLellan (2011) also examined public knowledge of concussions 

and the findings hinted that participants were unsure about and sometimes misunderstood the 

symptoms and recovery of a concussion. This research observed the knowledge difference 

between the public and those who are involved in sports, for example coaches, players and 

parents of players. The results showed that the public were more confused and did not have 

as good of an understanding of concussions as the coaches, players and parents of the players.  

Weber and Edwards (2012) explored knowledge of sport related concussions among 

the general population in the United Kingdom. This study had similar findings as the other 

studies that focused on concussions in general. Results suggest that participants did not have 

good enough knowledge of sport related concussions, and that they misunderstood it. For 

example, participants did not think of sport concussions to be as severe as they are, they 
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underestimated it’s possible effects. Results also showed that those who had suffered a 

concussive event did not have increased knowledge of concussions. Merz, Van Patten and 

Lace (2017) explored public knowledge of traumatic brain injury and the results were 

interesting. Results showed that though participants had suffer a concussion, received formal 

concussion training, or participated in athletic competition they did not have better 

knowledge of concussion than those participants who had not had this experience.  

Kraak et al. (2018) conducted a study that is very similar to the current study. They 

used the same survey (RoCKAS-ST) to measure knowledge and attitudes. The difference 

between the research is that Kraak et al. explored knowledge and attitudes towards sport 

related concussions among university rugby players, while the current research study 

explored knowledge and attitudes among university students. Their results showed that the 

rugby players had good enough knowledge of concussion and they understood the importance 

of having a safe attitudes towards it . However, some of the participants did not have good 

enough knowledge of concussions in certain areas. Schlosser (2016) conducted a study that 

explored knowledge and attitudes towards concussions among male university students. She 

also used the RoCKAS-ST to measure knowledge and attitudes towards sport related 

concussions. Her findings suggests that the participants had a fairly high level of knowledge 

of concussions. Regarding the attitudes towards concussions, participants had rather safe 

attitudes towards concussion, and they looked at having a concussion as a severe event.  

The current research study explored general knowledge of Reykjavik University 

students in Iceland regarding sport related concussions and their attitudes towards it. Adapted 

Rosenbaum Concussion Knowledge and Attitudes Survey Student Version (RoCKAS-

ST)(Rosenbaum & Arnett, 2009) was used to measure knowledge and attitudes of the 

participants. Previous research that has explored public knowledge of concussions and 

attitudes towards it has shown that the public needs more education about concussions. They 
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often misunderstand what a concussion is, and they are not certain of what the signs and 

symptoms are. It is important to know where the public stands in regards of their knowledge 

of concussions and their attitudes towards it. The general population can be sports audience, 

media or parents, or future parents of children who will play sports. These people can react in 

certain ways when it comes to a sport related concussion, and how they react is probably 

connected to their knowledge of concussion. If education increases knowledge of concussions 

and a safer attitudes towards it, we can encourage people to get an education about 

concussion so they can react properly and take the appropriate actions. Knowledge of sport 

related concussions and attitudes towards it among university students has not been studied in 

Iceland before, so the results will hopefully provide new information on the matter.  

This study explored if education about concussions is related to participants´ 

knowledge of sport related concussions, and if participants´ knowledge is related to their 

attitudes towards concussions. There are four hypotheses in this research study: 

1. There is a difference between university students’ knowledge of concussions, 

depending on whether they have received education about concussions or not.  

2. There is a difference between university students’ attitudes towards concussions, 

depending on whether they have received education about concussion or not. 

3. There is a difference between university students’ knowledge of sport related 

concussions depending on what department of the university they are in, at least 

between two departments. 

4. There is a difference between university students’ attitudes towards sport related 

concussions depending on what department of the university they are in, at least 

between two departments. 
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Method 

Participants 

There were 252 participants that took part in this study. The participants were 

Reykjavik University students and aged between 19 and 53 years old (M=27,68, SD=6.77). 

There were 110 (43.65%) male participants and 141 (56.35%) female. Only Reykjavik 

university students who had not sustained a concussion could participate in this study. 

Participation was voluntary and participants did not get paid. The sample was a self-selected 

sample, since the participants could choose whether they participated or not. For the first two 

hypothesis the participants were divided into two groups depending on whether they had 

received education about concussions or not. For the third and the fourth hypothesis 

participants were divided into seven groups, based on what department the students were in. 

The response rate was 68% in this study.  

Measures 

In the current study adjusted and translated Rosenbaum Concussion Knowledge and 

Attitudes Survey Student Version (RoCKAS-ST) (Rosenbaum & Arnett, 2009) was used to 

measure knowledge and attitudes of Reykjavik University students towards sport related 

concussions. Originally there are 55 items in the RoCKAS-ST, and it is divided in to 5 

sections. In the current study there were only 48 items and they were divided into 5 sections 

according to RoCKAS-ST. Research has shown that the RoCKAS-ST has good face and 

content validity and adequate reliability (Rosenbaum & Arnett, 2009). RoCKAS-ST was 

translated from English to Icelandic and adjusted to the researchers’ criteria. Items that did 

not belong were removed, and some items were removed because of issues with the 

translation. Two independent translations were done. The two translations were read by a 

third individual who suggested a third version, which was then agreed upon by all three 
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translators. Ten individuals read the questionnaire and made comments that were 

incorporated into the final version 

This was the first time that this survey was used in Iceland. Background questions 

were added to gain more information about the participants. The questions asked were about 

participants’ gender, age, their level of education, current field of study, and whether they had 

received education about concussions. There were also questions added at the end of the 

survey. The questions addressed if participants would answer previous questions the same for 

both female athletes and male athletes, if participants believed that they had good knowledge 

of concussions, and if they wanted to comment on something regarding the survey (see 

Appendix). 

Knowledge. Section 1, 2 and 5 measured knowledge of concussion. There were 33 items 

in those three sections. Sections 1 and 2 contained 18 true/false items. Two items in section 1 

had no connection to concussion, so they were not included in the measurement of 

knowledge of concussion. There was a checklist in section 5 with 15 symptoms, eight of the 

symptoms were commonly reported post-concussive symptoms, and seven of the symptoms 

were not related to concussion. Participants received one point for each correct answer. 

Participants could have scored from 0–24 points on the knowledge scale. Higher scores 

indicated better knowledge of concussions. In the current study the range for knowledge of 

concussion was from 5–23 points. The mean score for knowledge of concussion was 16.87 

points (SD=3.70).  

The items that were omitted from the original RoCKAS-ST in section 1 were items 4 

“Cleats help athletes’ feet grip the playing surface”, 15 “High-school freshmen and college 

freshmen tend to be the same age”, and 17 “An athlete who gets knocked out after getting a 

concussion is experiencing a coma”. Item 17 was omitted due to issue translating, while item 
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4 and 15 were omitted because they were not related to knowledge of concussion. The item 

that was omitted in section 5 was “weight gain”. 

Attitude. Section 3 and 4 measured attitudes towards concussions. There were 15 

items on a 5-point Likert scale ranging from “strongly disagree” to “strongly agree” in the 

two sections. Participants received 1 to 5 points on each item depending on the safety of their 

response. They got 1 point for very unsafe response and 5 points for very safe response. 

Participant could have scored 15–75 points on the attitude scale. The participants that 

received higher scores had safer attitudes towards concussions than those who received lower 

scores. In the current study the range for attitudes towards sport related concussion score was 

from 16–75 points. The mean score for attitudes towards sport related concussion was 59.69 

points (SD=12.32).  

The items that were omitted from the original RoCKAS-ST were all in section 3. 

They were item 8 “I feel that most high-school athletes will play professional sports in the 

future”, 3 “I feel that mouthguards protect teeth from being damaged or knocked out”, and 4 

“I feel that professional athletes are more skilled at their sport than high-school athletes”. 

These items were omitted because they had no relation to attitudes toward concussion. 

Research Design 

For the first hypothesis in this study, the dependent variable was knowledge of 

concussions. The independent variable was whether participants had received education 

about concussions or not. For the second hypothesis, the dependent variable was attitude 

towards concussions, and the independent variable was the same as in the first hypothesis, or 

whether participants had received education about concussions or not. For the third 

hypothesis, the dependent variable was knowledge of concussions. The independent variable 

was what department in Reykjavik University the participants were in. For the fourth 
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hypothesis, the dependent variable was attitude towards concussions. The independent 

variable was also what department in Reykjavik University the participants were in. 

Comparison between groups was used to test all of the hypothesis. It was not possible to get 

all the participants to conduct the survey the same day and at the same time. They all got the 

same information about the survey and the measures were always the same. 

Procedure 

 In the current study the RoCKAS-ST was set up as a survey through the website 

Survey Monkey. The survey was posted in Facebook groups of the Psychology department 

and Sport science department in Reykjavik University. Also, an email was sent to every 

student in Reykjavik University. The survey was open from 23rd of March to 24th of April. 

Participants were able to answer the survey at any time given in this period. Participants 

answered the survey and survey monkey collected the data.  

Data analysis 

 In this study Statistical Package for Social Sciences volume 25 (SPSS) was used to 

analyse the data from the survey. Independent T-tests were used to analyse the results for the 

first two hypotheses because there were two independent groups and one dependent variable, 

for each hypothesis. At first the independent T-test was used to compare the mean knowledge 

score between the groups “Education” and “No education/Did not remember”. Secondly, the 

independent T-test was used to compare the mean attitude score between the groups 

“Education” and “No education/Did not remember”. One-way ANOVA was used to analyse 

the results for the third and the fourth hypotheses because there were seven groups and one 

dependent variable, in both hypotheses. At first the One-way ANOVA was used to compare 

the mean knowledge score between the groups “Engineering”, “Computer science”, 

“Industrial and Technical”, “Business”, “Law”, “Psychology”, and “Sport science”. 
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Secondly, the One-way ANOVA was used to compare the mean attitude score between the 

groups “Engineering”, “Computer science”, “Industrial and Technical”, “Business”, “Law”, 

“Psychology”, and “Sport science”. The Alpha level was set at 0.05 for all comparisons. 

Results  

The items that were used to measure knowledge of concussions among participants 

can been seen in table 1, 2, and 3. There were three statements in table 1 that were answered 

correctly by less than 50% of participants. Statement 11 was most often answered incorrectly 

(29.26%). Ten of the statements were answered correctly by more than 65% of participants, 

where half of them were answered correctly by more than 90%. Statement 3 was most often 

answered correctly (98.26%).  

Table 1  

Items in section 1 that measured knowledge of sport related concussions 

Statements n % 

1 There is a possible risk of death if a second concussion occurs 

before the first one has healed. 

230 87.83 

2 People who have had one concussion are more likely to have 

another concussion. 

229 62.45 

3 In order to be diagnosed with a concussion, you have to be 

knocked out. 

230 98.26 

4 A concussion can only occur if there is a direct hit to the head. 230 78.26 

5 Being knocked unconscious always causes permanent damage to 

the brain. 

229 68.56 

6 Symptoms of a concussion can last for several weeks. 230 93.04 

7 Sometimes a second concussion can help a person remember 

things that were forgotten after the first concussion. 

230 85.65 

8 After a concussion occurs, brain imaging (e.g., CAT Scan, MRI, 

X-Ray, etc.) typically shows visible physical  damage (e.g., 

bruise, blood clot) to the brain. 

230 48.70 



KNOWLEDGE AND ATTITUDES TOWARDS SPORT CONCUSSION 14 

 

9 If you receive one concussion and you have never had a 

concussion before, you will become less intelligent.  

230 95.22 

10 After 10 days, symptoms of a concussion are usually completely 

gone. 

228 35.96 

11 After a concussion, people can forget who they are and not 

recognize others but be perfect in every other way. 

229 29.26 

12 Concussions can sometimes lead to emotional disruptions. 228 92.54 

13 There is rarely a risk to long-term health and well-being from 

multiple concussions. 

230 90.43 

In table 2 there were two statements answered correctly by more than 50%. 

Participants answered statement 3 most often correctly (94.24%) and statement 1 was most 

often answered incorrectly (10.23%). Table 3 shows a checklist with symptoms of concussion 

and symptoms not related to concussion. All concussion symptoms were chosen correctly by 

more than 70%, where “headache” was most often chosen by participants (98.96%). 

Regarding the non-symptoms of concussion, five of them were chosen incorrectly by less 

than 35%, while “Difficulty Speaking” was incorrectly chosen by 68.91%. 

Table 2 

 Items in section 2 that measured knowledge of sport related concussions 

Scenarios n % 

1 It is likely that Player Q’s concussion will affect his long-term 

health and well-being. 

215 10.23 

2 It is likely that Player X’s concussion will affect his long-term 

health and well-being. 

214 60.75 

3 Even though Player F is still experiencing the effects of the 

concussion, her performance will be the same as it would be had 

she not suffered a concussion. 

215 94.42 
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Table 3   

Concussion and non-concussion symptoms in section 5 that measured knowledge of sport 

related concussions 

Concussion symptoms n % Non- concussion symptoms  n % 

Headache 191 98.96 Hives  4 2.07 

Sensitivity to Light 172 89.12 Difficulty Speaking  133 68.91 

Difficulty Remembering 157 81.35 Arthritis  8 4.15 

Drowsiness  158 81.87 Panic Attacks  65 33.68 

Feeling in a “Fog”  144 74.61 Reduced Breathing Rate  35 18.13 

Feeling Slowed Down 137 70.98 Excessive Studying  4 2.07 

Difficulty Concentrating 168 87.05 Hair Loss 6 3.11 

Dizziness  181 93.78    

Participants were divided in to two groups,  “Education” and “No education/Did not 

remember”. The groups were then compared. An independent T-test was used to compare the 

mean knowledge scores between the two groups. On average, participants who received 

education had better knowledge according to the knowledge scale (M=17.78, SD=3.57), than 

those who did not receive or did not remember receiving education (M=16.06, SD=3.63). 

This difference was significant t(206)= 3.436, p =0.001. 

Table 4 and 5 show the items that were used to measure attitudes towards 

concussions. The items were on 5-point Likert scale. When participants received one to two 

points their attitudes were classified as “unsafe”, while three points were classified as 

“neutral”, and four to five points were classified as “safe” attitude. All statements in table 4 

had “safe” answers by more than 70% of the participants. Statement 2 most often had “safe” 

answers (98.57%). The statements in table 5 that addressed how participants feel about the 
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statement all had “safe” answers by more than 80% of the time. Statement 1 most often had  

“safe” answers (96.92%). The statements that addressed how most athletes feel about the 

statement had “safe” answers by less than 60% of the time. Statement 6 only received a 

“safe” answer by 41.23% participants. 

Table 4  

Items in section 3 that measured attitude towards sport related concussions 

Statements Safe (%) Neutral (%) 

1 I would continue playing a sport while also having a 

headache that resulted from a minor concussion. 

73.46 8.06 

2 I feel that coaches need to be extremely cautious when 

determining whether an athlete should return to play. 

98.57 0.48 

3 I feel that concussions are less important than other 

injuries. 

96.19 2.86 

4 I feel that an athlete has a responsibility to return to a game 

even if it means playing while still experiencing symptoms 

of a concussion. 

97.63 0.47 

5 I feel that an athlete who is knocked unconscious should be 

taken to the emergency room. 

92.38 3.33 

An independent T-test was used to compare the mean attitudes scores between the 

two groups, “Education” and “No education/Did not remember”. On average, participants 

who received education had safer attitudes towards knowledge according to the attitudes 

scale (M=60.95, SD=10.63), than those who did not receive or did not remember receiving 

education (M=58.11, SD=13.73). This difference was not significant t(189)=1.591, p=0.113. 
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Table 5  

Items in section 4 that measured attitude towards sport related concussions 

Scenarios Safe (%) Neutral (%) 

1 I feel that Coach A made the right decision to keep 

Player R out of the game. 

96.92 0.51 

2 Most athletes would feel that Coach A made the right 

decision to keep Player R out of the game. 

57.21 15.46 

3 I feel that Athlete M should have returned to play during 

the first game of the season. 

92.75 5.70 

4 Most athletes would feel that Athlete M should have 

returned to play during the first game of the season. 

56.41 20.51 

5 I feel that Athlete O should have returned to play during 

the semi-final playoff game. 

89.59 7.73 

6 Most athletes feel that Athlete O should have returned to 

play during the semi-final playoff game. 

41.23 25.26 

7 I feel that the athletic trainer, rather than Athlete R, 

should make the decision about returning Athlete R to 

play. 

83.59 8.21 

8 Most athletes would feel that the athletic trainer, rather 

than Athlete R, should make the decision about 

returning Athlete R to play. 

57.44 19.49 

9 I feel that Athlete H should tell his coach about the 

symptoms. 

94.35 4.10 

10 Most athletes would feel that Athlete H should tell his 

coach about the symptoms. 

57.44 21.03 
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Table 6 shows descriptive statistics for the departments mean score on the knowledge 

and attitudes scale. The mean knowledge score for the all university students was 16.87 

(SD=3.70). The Psychology department had the highest mean score on the knowledge scale 

(M=18.29, SD=3.26), while the Industrial and Technical department had the lowest 

(M=15.20, SD=15.20).  

Table 6  

Descriptive statistics for the departments mean knowledge and attitude scores 

 Knowledge Attitude 

Departments n  M SD n M SD 

Engineering 26 16.35 3.24 25 57.68 2.82 

Computer science 46 16.02 3.90 41 57.12 2.35 

Industrial and Technical 10 15.20 5.55 7 64.43 2.96 

Business 44 16.20 3.70 41 58.20 2.11 

Law 14 17.71 2.58 13 62.23 2.12 

Psychology 58 18.29 3.26 55 60.91 1.42 

Sport science 32 17.03 3.69 29 62.59 1.82 

Total 230 16.87 3.70 211 59.68 12.32 

One-way ANOVA was used to compare the mean knowledge scores between the 

departments. There was a significant difference between the mean knowledge scores of at 

least two departments F(6, 223)=2.745, p=0.014. According to Games-Howell test, the 

Computer science department was measured with significant lower mean knowledge score 

(M=16.02, SD= 3.909) than the Psychology department (M=18.29, SD=3.26). Regarding the 

participants’ attitudes scores, the mean attitude score for all university students was 59.68 

(SD=12.32). The Industrial and Technical department had the highest mean score (M=64.43, 
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SD=2.96), while the department of Computer science had the lowest (M=57.12, SD=2.35). 

One-way ANOVA was used to compare the mean attitude scores between the departments. 

There was no significant difference between the mean attitude scores of the departments F(6, 

204)=1.135, p=0.343.  

There are four assumption for the independent T-test. First, the assumption of 

normality, in this case the dependent variable must be normalized. In this study there were 

two dependent variables, knowledge of sport related concussions, and attitudes towards sport 

related concussions. This assumption was violated because the Shapiro-Wilk test was 

significant (p<0,001) for both variables, which means that they were not normalized. Second, 

the assumption of homogeneity of variance, the variance of the outcome must be steady as 

the predictor changes. The Levene‘s test explores this assumption. The variance for 

“Education” and “No education/Did not remember” was equal for knowledge of concussions 

scores. There was insignificant difference in variance between the two groups 

(F(2,206)=1.716, p=0.192), thus the assumption was violated for both hypothesis. The third 

assumption, that the dependent variable has to be on interval or ratio scale was confirmed 

because both dependent variables, knowledge and attitudes towards sport related concussions 

were measured on an interval scale. The fourth assumption is the assumption of independent 

scores. This assumption was confirmed since each participant answered the survey only once. 

The assumptions of an ANOVA were all the same as for the independent T-test except for 

one. The assumption of homogeneity of variance was explored by the Levene‘s test. The 

variance for the departments was unequal for knowledge of concussion scores. There was a 

significant difference in variance between the departments F(6,223)=2.66, p=0.016, thus the 

assumption was confirmed. Regarding the attitudes towards concussions scores, the variance 

for the departments was equal. There was an insignificant difference in variance between the 

departments F(6,204)=0.793, p=0.576, thus the assumption was violated. 
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Discussion  

The purpose of the current study was to explore the general knowledge of Reykjavik 

University students in Iceland regarding sport related concussions and their attitudes towards 

it. Adapted Rosenbaum Concussion Knowledge and Attitudes Survey Student Version 

(RoCKAS-ST) was used to measure knowledge and attitudes of the university students. The 

two hypotheses that addressed students’ knowledge of concussions were supported, while the 

two hypotheses that addressed students’ attitudes towards concussions were not. 

The results showed that university students had overall rather high level knowledge of 

sport related concussions, since most of the items that measured knowledge were answered 

correctly by majority of the students. Students’ mean score for knowledge was 16.87 points, 

which is rather high since 24 points was the highest score. Results also showed that if 

university students had received education about concussions, they had better knowledge of 

it. This means that education can have a positive effect on the students’ knowledge. 

Regarding attitudes of the university students towards sport related concussions, most of 

them had safe attitudes. Students’ mean score for attitude was 59.68 points, which is a 

relatively high score, since 75 points was the highest score. Table 4 shows that, the majority 

of the students had “safe“ answers to every item. Table 5 shows that  students had “safe” 

answers to every item that addressed how they felt about the statement. However, when the 

items that addressed how most athletes feel, fewer students answered safely. Results showed 

that attitudes towards sport related concussions among university student were not affected 

by education about concussions. Those who had received education about concussions and 

those who did not or did not remember receiving education, had similar attitudes towards it . 

The mean score difference among the departments in Reykjavik University was not great. 

There was only a significant difference between the Psychology department and the 

Computer science department mean knowledge score. That might be because psychology 
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students learn about the brain and concussions, while the computer science students do not. 

However, the departments of Law, Engineering, Industrial and Technical and Business do not 

either learn about concussions, but there was no difference in the mean knowledge score 

between them and the Psychology department. There was no significant difference between 

the departments mean attitudes scores. All students, regardless of what department they were 

in, had rather safe attitudes towards concussions. 

These results are consistent with some of previous research, like Waltzman and 

Daugherty (2018). Their study explored concussions in general and the findings suggest that 

the public has high level of knowledge of concussion, as the current research does. Most of 

their participants recognized the symptoms of concussion. In the current study, more than 

70% of participants chose all concussion symptoms correctly. A study by McKinlay et al. 

(2011) explored public knowledge of concussion in general and showed that participants 

were sometimes unsure and misunderstood symptoms of concussions. In the current study, 

most participant recognized the symptoms of concussions. However, the symptom “difficulty 

speaking” was not related to concussion, but 68.91% participants mistook it as a symptom of 

concussions. McKinlay et al. (2011) also explored the knowledge difference between the 

public and people who are around sports. The findings suggest that those who are around 

sports had higher level of knowledge than the public. This difference may be because now a 

days most coaches, players, and parents of players receive education, or they are more aware 

of concussions, since recently there has been increase in awareness of concussions. These 

findings are similar to current study, since there was a difference between those who had 

received an education and those who had not or did not remember receiving one. 

Weber and Edwards (2012) explored knowledge of sport related concussions among 

the public. Their findings suggested that the public did not have good enough knowledge of 

sport related concussions. This is not in consistent with current study, since the results 
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suggest that university students have rather high level of knowledge of sport related 

concussions. Another study by Merz et al. (2017) was not consistent either with the current 

research. Their study explored public knowledge of traumatic brain injuries and their results 

showed that participants that had suffer a concussion, received formal concussion training, or 

participated in athletic competition did not have better knowledge of concussions than those 

who had not these experience.  

In a study by Kraak et al. (2018) the RoCKAS-ST was used to measure knowledge 

and attitudes of participants, as in current study. The difference was that their participants 

were university rugby players, while the participants in the current study were university 

students. Their findings suggested that the rugby players had good enough knowledge and 

understanding of the importance of having a safe attitude towards concussion. This is 

consistent with current study. Another study by Schlosser (2016) also used the RoCKAS-ST 

to measure knowledge and attitudes towards sport related concussions of male university 

students. The study suggested that the participants had on average a fairly high knowledge of 

concussion, a rather safe attitudes towards it and they believed that concussions were 

dangerous. The current study had similar findings, that university students had a rather high 

level of knowledge and relatively safe attitude towards concussions. 

The limitations of the current study were that the question regarding education about 

concussions were not specific enough. The only thing we know for sure in this study is that 

participants who said they had received education, had better knowledge. We do not know 

what kind of education they received, and what participants defined as education. Also, it is 

not possible to exclude that other variables could have effect on participants knowledge or 

attitudes. For example, there has been more discussion of sport related concussions in the 

community and that could lead to higher level of knowledge and safer attitudes.  
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Future research could use a longitude research study design where  education about 

concussion is used as an intervention and then compare results between an experimental 

group and a control group. This could show which kind of education improves participants 

knowledge and attitudes towards concussions and help researchers to get a deeper 

understanding of knowledge of sport related concussions and attitudes towards it. Future 

research could also explore another angle that is similar to this research. For example, explore 

if education about concussion among parents of athletes or among physiotherapists has any 

effect on the knowledge or attitudes towards sport related concussions. 

The results of current study shows how important education about concussion can be. 

When people have better knowledge, they are more likely to notice signs and symptoms of a 

concussion and that helps them to intervene in the right way when an athlete sustains a 

concussion. It is important that the public has high level of knowledge and reacts properly 

when a concussive event occurs among athletes. Parents are part of the public, and many 

university students are parents or will become parents of children who will probably 

participate in some kind of sport. Sport audiences and the media are also a part of the public 

and can have an effect on athletes who suffer a concussion. If they have good knowledge and 

safe attitudes towards sport related concussions, then they can behave properly and take 

appropriate actions. It is good that those who are around the athletes have high level of 

knowledge and safe attitudes, whether they are the coach, teammates, parents, 

physiotherapist, audience or media. This can reduce the number of athletes who keep on 

playing after they sustain a concussion, and that can decrease athletes chances of suffering a 

recurrent concussion, which is usually more severe than the first one. Recurrent concussions 

can be a serious health problem, so in the end it is all about keeping the athletes safe and 

healthy. 
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Appendix 

Bakgrunnspurningar 

1. Hvert er kyn þitt? 

Karl 

Kona 

Annað 

2. Hvaða ár ert þú fædd/ur? 

3. Hvert er hæsta skólastig sem þú hefur lokið? 

Stúdentspróf 

Grunnnám (BA/BSc/Diploma) 

Framhaldsnám (MA/MSc/Doktorsgráða) 

Annað 

4. Á hvaða sviði stundar þú nú nám? 

Verkfræðideild 

Tölvunarfræðideild 

Iðn- og tæknifræðideild 

Viðskiptafræðideild 

Lagadeild 

Sálfræðideild 

Íþróttafræðideild 
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5. Hefur þú fengið einhverskonar fræðslu eða kennslu um heilahristing? 

Já 

Nei 

Man það ekki 

Spurningar eftir vefkönnun 

1. Fyrri spurningum myndi ég svara eins hvort sem leikmenn væru konur eða karlar. 

Já 

Nei 

Veit ekki 

Ef nei, afhverju? 

2. Ég tel mig hafa góða þekkingu á heilahristing, eðli hans og afleiðingum. 

Mjög ósammála 

Ósammála 

Hlutlaus 

Sammála 

Mjög sammála 

3. Er eitthvað sem þú vilt koma á framfæri varðandi þessa könnun? 


