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Abstract 

The purpose of this study was to examine the current status of knowledge and attitude 

concerning sport-related concussion among Icelandic soccer coaches, with the intent that any 

weaknesses can be addressed in coaching education in the future. The current study tested three 

hypotheses. The first and second hypothesis suggests that coaches with higher education level or 

higher coaching education level show better knowledge and safer attitude concerning 

concussion, compared to those with a lower level of education or coaching education level. The 

third hypothesis suggests that there is a positive correlation between having more knowledge and 

having a safer attitude concerning concussion. Participants were 131 Icelandic soccer coaches, 

100 males (76.34%) and 31 females (23.66%). The questionnaire that was used is an Icelandic 

version of the Rosenbaum Concussion Knowledge and Attitudes Survey – Student Version 

(RoCKAS-ST). The results show that Icelandic soccer coaches generally have good knowledge 

and safe attitude concerning concussion. Coaching education was not predictive of the ability to 

find and recognize concussion signs and symptoms, but they showed better attitude. However, 

those with higher education level have better knowledge, but not a safer attitude. Increased 

knowledge was not related to having a safer attitude. There is a need to design appropriate and 

accurate coaching education for Icelandic soccer coaches, with further research of the subject 

and future impact. 

 Keywords: Concussion, Sport-related concussion, Knowledge, Attitude 

Úrdráttur 

Tilgangur rannsóknarinnar var að kanna þekkingu og viðhorf á íþróttatengdum heilahristingi hjá 

íslenskum knattspyrnuþjálfurum í von um að hægt sé að takast á við og mögulega fyrirbyggja 

veikleika í þjálfaramenntun framtíðarinnar. Þrjár tilgátur voru settar fram. Fyrsta og önnur 

tilgátan gengu út á að þjálfarar sem höfðu lokið meira námi, sem og þjálfarar sem höfðu lokið 

fleiri þjálfaragráðum hefðu betri þekkingu og öruggara viðhorf á heilahristingi, en þeir þjálfarar 

sem höfðu lokið lægri menntun eða færri þjálfaragráðum. Þriðja tilgátan miðaði að því að það 

væri jákvæð fylgni á milli þess að hafa meiri þekkingu og hafa öruggt viðhorf í garð 

heilahristings. Þátttakendur voru 131 íslenskir knattspyrnuþjálfarar, þar af 100 karlar (76,34%) 

og 31 kona (23,66%). Spurningalistinn sem var notaður er íslenskt útgáfa af Rosenbaum 

Concussion Knowledge and Attitudes Survey – Student Version (RoCKAS-ST). Niðurstöðurnar 

sýndu að íslenskir knattspyrnuþjálfarar hafa yfir höfuð, bæði góða þekkingu og gott viðhorf í 

garð heilahristings. Aukin þjálfaramenntun var ekki merki um aukna þekkingu, en sýndi þó 

aukið öryggi í viðhorfi. Hins vegar kom í ljós að þjálfarar með meiri menntun höfðu betri 

þekkingu, en ekki öruggara viðhorf. Aukin þekking var ekki tengd við það að hafa öruggara 

viðhorf. Þörf er á að útbúa viðeigandi og skilvirkari fræðslu um heilahristing, sem þarf að verða 

hluti af þjálfunarmenntun íslenskra knattspyrnuþjálfara. Það getur leitt af sér áframhaldandi 

rannsóknir á efninu og áhrifum þess. 

 Keywords: Heilahristingur, Íþróttatengdur heilahristingur, Þekking, Viðhorf 
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 According to the International Consensus Conference on Concussion in Sports, a 

concussion is defined as a mild traumatic brain injury (mTBI) resulting from a force applied 

directly and/or indirectly to the head causing the brain to collide within the skull (McCrory, 

Feddermann-Demont, et al., 2017). The impact may or may not be followed by short-term 

neurological dysfunction (Cernovsky, Istasy, Bureau, & Chiu, 2018), which most often manifests 

with, e.g., feeling dazed, stunned, confused, disoriented, and dizzy. Amnesia and a brief loss of 

consciousness occur at a lower rate (Cernovsky et al., 2018; Guskiewicz et al., 2003; McCrory, 

Feddermann-Demont, et al., 2017). 

A concussion can lead to a variety of symptoms, symptoms that are not always visible 

and can sometimes be confused with other conditions or injuries. Therefore, it may be 

challenging to define, recognize and manage a concussion. Symptoms following concussion can 

last for a varying amount of time; some symptoms last for just seconds while others may linger. 

Post-concussive symptoms can be diagnosed when symptoms such as, e.g., headache, dizziness, 

feeling like “in a fog”, drowsiness, constant irritability for at least three months, and occurred 

shortly after the “significant” concussion (American Psychiatric Association, 2013; Echemendia 

et al., 2017). Usually, it takes adults about 7-10 days to recover from a concussion (McCrea et 

al., 2003; Thurman & Guerrero, 1999), but there are, however, some examples that the 

symptoms can last much longer (Rutherford, Merrett, & McDonald, 1979). 

Previous studies have reported that individuals with a history of one or more concussion 

are two to three times more likely than individuals with no prior history to sustain another one, 

cause the brain tends to be in a more vulnerable state (Guskiewicz et al., 2003; Harmon et al., 

2013; McCrory, Davis, & Makdissi, 2012). That same individual is also more likely to suffer 

long-term health issues, such as depression or anxiety after repeated concussion (Maroon et al., 
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2000; McCrory et al., 2012). Therefore, it is essential for a concussion to be identified and 

appropriately managed.  

According to The Center for Disease Control and Prevention, approximately 1.6 million 

to 3.8 million sport-related concussions (SRC) occurs in the U.S. in sports and recreational 

activities annually (Finkelstein, Corso, & Miller, 2006). More epidemiological studies have 

supported the high prevalence of SRC (Clay, Glover, & Lowe, 2013; Daneshvar, Nowinski, 

McKee, & Cantu, 2011), but these estimates might still be underestimated because many of these 

injuries go unrecognized/unreported and thus uncounted (Langlois, Rutland-Brown, & Wald, 

2006). Few studies have been done on SRC prevalence in Iceland, but in a recent study 

Ragnarsdóttir (2019) determined the incidence of injury among boxers in Iceland (2017-2018), 

amateur and professional. For a nine-month period, 48 injuries occurred (n=74) and 29.2% of 

them were concussions. Another study indicated that half of the young handball players in 

Iceland (15-18 years, n = 47) had received concussion in a game or during training 

(Hermannsson, Jónsdóttir, & Kaspersen, 2014). These findings suggest that SRC is also a severe 

problem among Icelandic athletes, and the results are comparable and consistent with the 

prevalence of concussion in international studies. 

Coaches are regularly left in the position of simultaneously managing concussed athletes 

and the sport event, the latter being either a competitive match or training exercise. This is 

especially true for younger athletes. In cases where concussion occurs and health professionals 

are not present to manage the injury, the coaches who are often less qualified to treat 

concussions, must address the hard situation and make crucial decisions for their athletes 

(Guilmette, Malia, & McQuiggan, 2007; Kim, Connaughton, Leeman, & Lee, 2018). For 

coaches to manage appropriately and make the right decisions under certain circumstances, 
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coaches must have adequate knowledge about concussion and knowing where to direct athletes 

for further assistance. Because, it is advisable that individual management and return to play 

(RTP) arrangements should be addressed only by clinical judgement (McCrory, Meeuwisse, et 

al., 2017).  

Previous studies have examined the knowledge of concussions among high school 

coaches, and results indicated moderate (O’Donoghue, Onate, Lunen, & Peterson, 2009) to high 

level of knowledge (Guilmette et al., 2007; Register-Mihalik, 2010). O’Donoghue et al., (2009) 

showed that male coaches had better knowledge than female coaches. Results from previous 

studies have shown different results regarding coaches ability to correctly identify various of 

concussive symptoms (Kraak et al., 2018; McLeod, Schwartz, & Bay, 2007). Kraak et al., (2018) 

showed that 96% of coaches correctly identified “dizziness” and only 5.8% of coaches correctly 

identified the “abnormal sense of smell” as distractor symptom. Previous study showed that a 

prior coaching education turned out to be a significant predictor of coach’s symptom recognition, 

by correctly identifying a list of 16 true/false symptoms of concussion (McLeod et al., 2007). 

However, Rivara et al., (2014) demonstrated that coaches with more coaching education did not 

show more awareness and 40% of athletes (females only) in the study reported that their coaches 

were unaware of their concussive symptoms. In a study on Canadian coaches, where face to face 

interview was used, results showed that coaches did not feel confident in their knowledge of 

concussion. That indicates the coaches were guessing about symptoms despite knowing how 

serious the consequences can be and they were not able to list the proper protocol with the 

appropriate response to concussion (Caron, Bloom, & Bennie, 2015). 

Knowledge alone does not equal behavior. Thus, there is a lack of research on how the 

coaches attitude concerning concussion can affect how they use their current knowledge and how 
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it may affect their athletes. However, McCrea et al., (2004) demonstrated that coaches who show 

a more supportive attitude reduces the barrier of athletes reporting during competition and 

training, as athletes could be less concerned about failing or letting their coaches down. Kraak, 

Bernardo, Gouws, Loubser, and Coetzee, (2018) indicated a weak positive correlation (r = 0.14) 

between a Concussion Knowledge Index and Concussion Attitude Index, which suggests that 

those with better knowledge show a safer attitude concerning concussion. 

Sullivan and Molcho, (2018) demonstrated that formally educated coaches about 

concussion were more likely to speak to their athletes concerning concussion safety and 

management. A previous study also has shown, that increased knowledge among coaches 

decreases the proportion of those athletes who indicated that they would continue in games and 

during training despite the suspicion of a concussion (McCrea et al., 2004). These findings 

indicate that education program should emphasize the importance of coach’s communication to 

his athletes about concussion and safe management of athletes following concussions. It has been 

demonstrated that there is a necessity for a multifaceted approach to concussion education with 

the purpose of reaching more coaches (Sullivan & Molcho, 2018). 

Many studies on knowledge about signs, symptoms, and treatments of concussions have 

been published in recent years, raising people’s awareness for reflection about the potential 

seriousness of concussions. Overall it can be assumed that increased knowledge among coaches 

concerning concussion can affect a substantial number of athletes, as these coaches should be 

more likely to recognize the symptoms and thereby remove athletes from participation and 

prevent further health issues. Therefore, it is essential for the growing (e.g., 18,008 to 25,255 

participants, from 2004-2017 (“Tölfræði,” n.d.)) community of the Icelandic soccer association 
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to keep coaches appropriately informed, by having the sufficient education program available in 

their coaching courses.  

The aim of this study was to examine the current status of knowledge and attitude 

concerning sport-related concussion among Icelandic soccer coaches in hopes that any 

weaknesses can be addressed in coaching education in the future. Hypothesis 1: Participants with 

higher education level have more knowledge and safer attitude concerning concussion, compared 

to those with a lower education level. Hypothesis 2: Participants with more coaching education 

have better knowledge and safer attitude concerning concussion, compared to those with a lower 

level of coaching education. Hypothesis 3: There is a positive correlation between having more 

knowledge and having a safer attitude concerning concussion. 

Method 

Participants 

 Participants in this study who constituted a convenience sample were 131 soccer coaches 

from clubs and divisions within the Icelandic Football Association. Males were 76.3% (n=100) 

and females were 23.7% (n= 31). The age range was between 16 to 66 years old (Mean = 35.7, 

SD = 9.6) and there was no significant difference between male and females (p = .982). Most 

participants were undergraduates (BSc /BA/diploma) (50.8%) (See Table 1), most of the 

educated participants had completed education in the field of sport science (46.4 %), sociology 

(9.3%), and the rest of the education spread across a wide range of fields (data not analyzed). 

The coaches had varied coaching experience and a varied level of coaching education/license. 

Most participants had received UEFA A, pro or youth elite license (36.7%) or UEFA B (24.2%) 

license. Coaching experience ranged from 1- 40 years (M= 11.39, SD=7.7). More than half 
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(61.54%) of the participants said they had received some education or lecture on concussion, 

66.1% (39/59) of them stated that they had received education through a school lecture or on a 

course organized by the Icelandic Football Association (KSÍ). Participants did not get paid for 

their participation. The complete response rate for those who answered the survey was 66%, and 

the study was anonymous. Full descriptions of the participants are to be found in Table 1. 

Table 1 

 Descriptive Statistics on Characteristics of Icelandic Soccer Coaches by gendera 

Note. aValues are expressed as n (%), some columns do not add up to the total due to missing 

data. bHigh school and Vocational school were combined into statistical analysis. cKSÍ 1, 2, 3, 4, 

5, 6, 7 = coaching degrees from the soccer association of Iceland. dReceived other education or 

instruction concerning concussion, its nature, and consequences. 

 Male   Female   Male vs. Female 

 
(n = 100)  (n = 31)   

Highest Education 

Elementary School 

High school/ Vocational schoolb 

Undergraduate (BSc/BA/diploma) 

Postgraduate (MA/MSc/Ph.D.) 

Highest Coaching Educationc 

KSÍ 1, 2, 3 or 4 

UEFA B license 

KSÍ 5, 6 or 7 

UEFA A license pro or youth elite 

Years of coaching experience 

1-10 

11-20  

> 21 

Received other instruction on concussiond 

Yes 

No/do not remember 

 

13 (13.1%) 

27 (27.3%) 

47 (47.5%) 

12 (12.1%) 

 

22 (22.2%) 

23 (23.2%) 

18 (18.2%) 

36 (36.4%) 

 

55 (55.0%) 

34 (34.0%) 

11 (11.0%) 

 

58 (58%) 

42 (42%) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 (3.2%) 

6 (19.4%) 

19 (61.3%) 

5 (16.1%) 

 

6 (20.7%) 

8 (27.6%) 

0 

15 (51.7%) 

 

16 (51.6%) 

8 (25.8%) 

7 (22.6%) 

 

22 (73.3%) 

8 (26.7%) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

n/s (p = .271) 

 

 

 

 

n/s (p = .079) 

 

 

 

 

n/s (p = .240) 

 

 

 

n/s (p = .130) 
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Measures 

 This study consists of 56 items in three parts, background questions (see Appendix A, 

some data not analyzed), translated version of the Rosenbaum Concussion Knowledge and 

Attitudes Survey – Student Version (RoCKAS-ST) (Rosenbaum & Arnett, 2010) along with 

questions about the participant's personal experience of their coaching career (see Appendix B, 

data not analyzed). 

 Background questions. The background questions consisted of nine items (see 

Appendix A). There were questions about gender, age, the highest education level and in what 

field. There were also questions about the coach's career profile e.g., highest coaching 

education/license. More items were used (see Appendix A) (data not analyzed). 

 Knowledge and Attitude. An Icelandic version of the Rosenbaum Concussion 

Knowledge and Attitudes Survey – Student Version (RoCKAS-ST) was used (Rosenbaum & 

Arnett, 2010). The list was intended for students (student version), but in this study, it was used 

for coaches, there was no need for an adjustment. 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 translators. Three other individuals read the questionnaire and made 

comments that were incorporated into the final version. The RoCKAST examines knowledge 

and attitudes concerning concussion. The original version consists of 55 items which are divided 

into five sections. In the current study only 48 items were used. Knowledge of the causes and 

sequelae of concussion were examined in sections 1, 2 and 5. Attitude of all participants 

concerning concussion was measured in sections 3 and 4.  
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Section 1 and 2 contained 17 true/false items. In Section 1, knowledge was examined 

with 14 items (e.g., “Symptoms of concussion can last for several weeks,”) (15 in the 

RoCKAST-ST), one item (“An athlete who gets knocked out after getting a concussion is 

experiencing a coma”) was left out due to translation issues. In Section 2, knowledge was 

examined with three items, through two practical scenarios examples (e.g., "while playing in a 

game, Player Q and Player X collide, and each suffers a concussion. […] It is likely that player 

Q's concussion will affect his long-term health"). 

Section 5 contained a list of 15 symptoms (16 in the RoCKAST-ST).  Eight of the 

symptoms were commonly reported post-concussive symptoms (e.g., Dizziness”) and seven 

were distractor symptoms, which are not related to concussion (no index) (e.g.” Arthritis”). One 

no index item was left out (i.e., Weight Gain) due to misunderstandings by the researcher. The 

RoCKAST-ST used the most commonly reported legitimate post concussive symptoms 

(Guskiewicz et al., 2003, 2000) which recent finding have continued to show support for 

(Harmon et al., 2013; McCrory, Meeuwisse, et al., 2017). One point was received if items were 

answered correctly, and no points if items were answered incorrectly (no index items). By 

summing up the scores across Sections 1, 2 and 5 the total of the Concussion Knowledge Index 

(CKI) was received. CKI possible scores/values ranged from 0-24 (0-25 in the RoCKAS-ST). 

Two items for section 1, for evaluation on the CKI, were left out; they were not considered to 

measure knowledge of concussion (no index items). More points mean greater knowledge of 

symptoms and consequences of concussion.  

 Sections 3 and 4 contained a total of 15 items (18 in the RoCKAST-ST), five in section 3 

and ten in section 4 that measured attitudes concerning concussion. Each item carried 5-point 

Likert scales ranging from "strongly disagree" to "strongly agree." In section 3, 5 items were 
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basic opinion items (e.g., "I feel that concussion are less important than other injuries" and "I 

would continue playing a sport while also having a headache that resulted from a minor 

concussion"). Section 4 contained four examples of scenarios (e.g., Player R suffers a concussion 

during a game. Coach A decides to keep player R out of the game. Player R's team loses the 

game"). Participants response to five Likert scales their applied knowledge-based opinion, the 

questions were either "I feel," or "most athletes would feel,". Three no index items were left out; 

they were not considered to measure attitude, at least not for concussion (e.g., "I feel the 

mouthguard protects teeth from being damaged or knocked out"). Participants could receive 1-5 

points for each question, depending on the safety of their response. 1 point for “very unsafe” 

response and 5 points for a “very safe” response. Concussion Attitudes Index (CAI) was 

obtained by calculating and summing the scores from section 3 and 4. The possible score ranged 

from 15-75. More points mean safer attitude concerning concussion.   

 Rosenbaum and Arnett, (2010) demonstrated that RoCKAST-ST has good face and 

content validity and internal consistency (Cohen's alpha range = .59–.72) was adequate. The 

test–retest reliability (knowledge items, r = .67; attitude items, r = .79) was also considered fair 

to acceptable 

Procedure 

 The study was presented with an online survey. A link for the survey was posted on two 

online websites "The soccer coaches in Iceland" and "The soccer coaching club of Iceland," and 

participants were asked to participate if they met the criteria. Inclusion criteria of the study 

required the participants to be coaches, who either had or were currently coaching teams under 

14 years (U14), U16, U18 or first team, either male or female players. A link for the survey was 

also sent to the head coach of most teams in the country, and they were asked to send the survey 



KNOWLEDGE AND ATTITUDE CONCERNING CONCUSSION 13 

to the relevant coaches within their team. Participants were told that only answers were being 

sought from soccer coaches that are or have been coaching the level of U14, U16, U18 or first 

team (either male or female athletes) in Iceland. The study took place between March 18th – 

April 22th 2019. At the beginning of the survey, there was a promotional letter where 

participants were informed about the study and that it was being carried out by a student at 

Reykjavik University as a BSc project in psychology. Before the last part of the survey, which 

included questions regarding personal experience, participants were asked to have all their 

coaching career and experience in mind when answering. Participants gave informed consent by 

answering the survey, and they were assured that their answers were not traceable.  

Data analysis 

 Data was analyzed using the Statistical Package for the Social Sciences (IBM SPSS 

statistics 25). The data analysis occurred in several stages. Missing values analysis was done. If 

more than two answers were missing for each of the Concussion Knowledge Index (CKI) and the 

Concussion Attitude Index (CAI) total scores calculation, it was considered as a missing value. 

For the total score of CKI and CAI on the RoCKAS some values were reversed, when 

appropriate, e.g., for true/false items where correct answer was "false" and supposed to give 1 

point and "true" a wrong answer supposing to give 0 points. Variables were also reversed in a 

case of items on five Likert scale where the "safer” response was considered as "Strongly 

disagree" and supposed to give 5 points, and "disagree" 4 and so on, only done when appropriate. 

Open-ended questions were collated, and specific themes were identified and sorted (data not 

analyzed). 

Independent sample T-test was used to examine the descriptive statistics for the total 

score of the CKI and CAI, by gender. The one-way analysis of variance (ANOVA) between- 
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groups design was used to determine whether there were any statistical differences between the 

means of the four groups of the coach’s education level and four groups of the coach’s coaching 

education level. Hypothesis one and hypothesis two were tested by using ANOVA, where the 

test of homogeneity of variance was insignificant for one–way ANOVA, Welch ANOVA was 

used. The test was used to examine how the level of education (four groups) and the level of 

coaches education (four groups) (independent variables) could affect on the coaches total scores 

on the CKI and the CAI (dependent variables). A correlation was used to assess the linear 

association between the valid total score of CKI and the valid total score of CAI for all 

participants. 

Assumptions were checked for one-way ANOVA and Independent sample T-test. 

Normality checks were carried out, and the assumptions met. For the independent sample T-test 

Levene´s test was used to identify if the homogeneity was equal in groups (gender) for the total 

score of the CKI (F(1, 98) = 1.88, p = .174, and the CAI (F(1, 98) = .041, p = .528, not 

significant, therefore not violated. Levene’s test was also used to identify if the homogeneity was 

equal in groups, levels of education (elementary school, high school, undergraduate, 

postgraduate) and level of coaching education (KSÍ 1, 2, 3 or 4, UEFA B license, KSÍ 5, 6 or 7, 

UEFA A license) for the total score of the CKI and the CAI. Where Levene´s was not significant 

the assumptions of homogeneity were not violated but violated if significant (p < .05). 

Results 

 Table 2 presents percent of correct responses on the Concussion Knowledge Index (CKI), 

where five of the statements were answered correctly by more than 90% of the participants. Four 

of the statements were answered correctly by less than 70% of the participants, whereas two of 

the four were below 30%.  
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Table 2.  

Statements on concussion evaluating the Concussion Knowledge Index (CKI) 

Statements n % 

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

first one has healed. 

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

concussion. 

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

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

5. Being knocked unconscious always causes permanent damage to the brain.  

6. Symptoms of a concussion can last several weeks. 

7. Sometimes a second concussion can help a person remember things that 

were forgotten after the first concussion.  

8. After a concussion occurs, brain imaging (CAT scan, MRI, X-ray etc.) 

typically showes visible physical damage (bruise, blood clot) to the brain. 

9. If you receive one concussion and you have never had a concussion before, 

you will become less intelligent. 

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

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

others but be perfect every other way.  

12. Concussion can sometimes lead to emotional disruptions. 

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

concussion. 

95 

 

93 

 

107 

97 

67 

107 

93 

 

61 

 

103 

 

30 

18 

 

106 

104 

 

87.9 

 

86.9 

 

99.1 

89.8 

62.1 

99.1 

87.7 

 

56.5 

 

95.4 

 

27.8 

16.7 

 

98.2 

96.3 

 

Note. n =total number of participans, % = percentage of respondent who answered correctly. 

The most common misconceptions were in Statement 11 which was correctly answered as 

“false” by only 16.7 % (n=18) of 108 the participants. Statements 3 and 6 was answered 

correctly by 99% (n=107) of 108 the participants, statement 3 as “false” and statement 6 as 

“true”. 

 Table 3 presents the correct answers for two different scenarios as part of the evaluation 

on the Concussion Knowledge Index.  
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Table 3.  

Scenarios on concussion evaluating the Concussion Knowledge Index, expressed as a 

percentage. 

Scenarios n % 

Scenario 1   

1. It is likely that player Q´s concussion will affect his long-term 

health and well-being.  

99 96.1 

2. It is likely that player X´s concussion will affect his long-term 

health and well being. 

42 40.8 

Scenario 2   

3. Even though player F is still experiencing the effect of the 

concussion, his performance will be the same as when he had not 

suffered a concussion.  

88 85.4 

Note. n =total number of participans, % = percentage of respondent who answered correctly. 

In Table 3, the second question was correctly answered, as “true” by only 40.8 % (n = 42) of 103 

the participants. For question 3, scenario 2, 85% (n=88) of 103 participants answered correctly, 

as “false”. 

 Table 4 presents the correctly identified commonly reported post-concussive symptoms 

and correctly identified distractor symptom. 
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Table 4.  

Concussion symptoms identification ability for evaluation on the Concussion Knowledge Index 

(CKI), correct answers expressed as a percentage. 

Symptoms n % 

Following are symptoms of concussion 

Headache 

Sensitivity to Light 

Difficulty Remembering 

Feeling in a “Fog” 

Feeling Slowed Down 

Difficulty Concentrating 

Dizziness 

Drowsiness 

Following are NOT symptoms of concussion 

Hives 

Difficulty Speaking  

Arthritis 

Reduced Breathing Rate 

Excessive Studying 

Panic Attacks 

Hair Loss 

 

98 

87 

81 

72 

70 

88 

93 

73 

 

3 

64 

1 

17 

1 

34 

2 

 

99 

88 

82 

73 

71 

89 

94 

74 

 

3 

65 

1 

17 

1 

34 

2 

Note. Total participants were n=99, n=total number of participants answering each item, 

%=percentage of respondent who answered correctly. 

Coaches correctly identified an average of 84% (n=82.75 ± 9.74) of the concussive symptoms, 

whereas an average of 18% (n=17.43 ± 22.14) correctly identified the distractor symptoms. 

Feeling slowed down, 71% (n=70), feeling in a “fog” 73% (n=72) and drowsiness, 74% (n=73) 

were the only correct symptoms that scored below 80%. Headache had the highest score of 99% 
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(n=98) for the correct symptoms and the highest score of the distractor symptoms was difficulty 

speaking, which 65% (n=64) of the coaches indicated as a concussive symptom. 

 In Table 5 and 6 answers to different concussion statements and scenarios were evaluated 

for the Concussion Attitude Index (CAI). A Likert scale was used to give scores out of possible 

five, where four-five points was classified as “safe”, three as “neutral” and one-two as “unsafe”. 

Table 5.  

Statements on concussion evaluating the Concussion Attitude Index (CAI), expressed as a 

percentage. 

Statements 

 

Safe 

(%) 

Neutral 

(%) 

Unsafe 

(%) 

1. I would continue to play a sport while also having a 

headache that resulted from concussion  

2. I feel that coaches need to be extremely cautious when 

determining whether an athlete should return to play 

3. I feel that concussion are less important than other injuries  

4. I feel that athletes have a responsibility to return to a game 

even if it means playing while still experiencing symptoms 

of a concussion 

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

taken to the emergency room 

72 

 

95 

 

96 

100 

 

 

96 

 

9 

 

1 

 

1 

0 

 

 

1 

 

19 

 

4 

 

3 

0 

 

 

2 

 

Note. *Total participans were n=101, % = percentage of respondent who answered correctly. 

In Table 5 an average of 92% of the participants scored safe on the five statements, 2% scored 

“neutral” and 6% scored “unsafe”. The “safe” response ranged from 72% to 100% and the 

“unsafe” response ranged from 0% to 19%. For statement 1, only 72% (n=73) of the participants 

gave a “safe” answer, which was the lowest, where they responded as “strongly agree” or 

“agree” and 19% gave a “unsafe” answer, which was the highest.  
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Table 6.  

Scenarios on concussion evaluating the Concussion Attitude Index (CAI), expressed as a 

percentage. 

Scenarios Safe 

(%) 

Neutral 

(%) 

Unsafe 

(%) 

Scenario 1 

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

R out of the game.  

2. Most athletes would feel that coach A made the right 

decision to keep Player R out of the game.  

Scenario 2 

3. I feel that Athlete M should have return to play during the 

first game of the season. 

4. Most athletes would feel that Athlete M should have 

returned to play during the first game of the season. 

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

the semi-final playoff game.  

6. Most athletes feel that Athlete O should have returned to 

play during the semi-final playoff game.  

Scenario 3 

7. I feel like that athletic trainer rather than Athlete R should 

make the decision about Athlete R returning to play.  

8. Most athlete would feel that the athletic trainer rather than 

Athlete R should make the decision about returning Athlete 

R to play.  

Scenario 4 

9. I feel that Athlete H should tell coach about the symptoms. 

10. Most athletes would feel that Athlete H should tell coach 

about the symtoms 

 

97 

 

81 

 

 

89 

 

64 

 

86 

 

57 

 

 

90 

 

74 

 

 

 

84 

76 

 

1 

 

6 

 

 

7 

 

19 

 

10 

 

20 

 

 

4 

 

10 

 

 

 

5 

12 

 

2 

 

13 

 

 

4 

 

17 

 

4 

 

23 

 

 

6 

 

16 

 

 

 

1 

12 

Note. *Total participans were n=100, % = percentage of respondent who answered correctly. 

In Table 6 79.8% of the participants answered “safe” on average, 9.4% had “neutral” answer and 

9.8% “unsafe” on the CAI. Four out of 10 questions scored as “safe” by less than 80% of the 

participants, whereas one of that four questions were below 60%. 
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Table 7 presents the descriptive statistics for the performance on the Concussion Knowledge 

Index (CKI) and the Concussion Attitude Index (CAI) for soccer coaches in Iceland, by gender.  

Table 7 

Descriptive Statistics for Valid Total Scores of the Concussion Knowledge Index (CKI) and the 

Concussion Attitude Index (CAI) by gender. 

 

Total Score Mean SD Range  Na 

Concussion Knowledge Indexb 

Male 

Female 

18.14 

17.97 

18.72 

2.33 

2.44 

1.83 

11-22 

 

 

100 

78 

22 

Concussion Attitude Indexc 

Male 

Female 

65.28 

65.13 

65.81 

6.40 

6.41 

6.44 

46-75 100 

78 

22 

Note. a31 participants were missing both for CAI and CKI total score, bTotal score for CKI range 

from 0-24, cTotal score for CAI range from 15-75. 

 

The mean score on the CKI was 18.14 (SD = 2.33, range 11-22) and the mean score on the CAI 

was 65.28 (SD=6.40, range 46-75). There was no significant difference between gender on the 

total score for either CKI (t(98) = .445, p =.657) nor CAI (t(98) =  1.34, p = .182).  

 There was no difference between male and female participants on the background 

variables, therefore further data has not been identified by gender. Total scores on the CKI and 

CAI across the four groups of the highest education level, and across the four groups of the level 

of the highest coaching education are reported in Table 8.  



Table 8. 

ANOVA Analysis of variance and Descriptive Statistics for total scores of the Concussion Knowledge Index (CKI) and the 

Concussion Attitude Index (CAI) through the four groups of the highest education level and through the four groups of the highest 

coaching education level. 

  Concussion Knowledge Index (CKI)a  Concussion Attitude Index (CAI)b 

  n M SD  Leven´s p  n M SD  Leven´s p 

Highest Education 

Elementary School 

High school/Vocational school c 

Undergraduate (BSc/BA/diploma) 

Postgraduate (MA/MSc/Ph.D.) 

 

Highest Coaching Education  

KSÍ 1,2,3 or 4 

UEFA B license 

KSÍ 5,6 or 7 

UEFA A license, pro or youth 

elite 

 99c 

9 

22 

55 

13 

 

98d 

20 

18 

17 

43 

18.17 

15.44 

17.77 

18.61 

18.84 

 

18.20 

18.00 

18.06 

17.94 

18.47 

2.32 

2.88 

1.90 

2.11 

2.19 

 

2.27 

2.81 

1.66 

2.59 

2.13 

 .389 

 

 

 

 

 

.045* 

.020* 

 

 

 

 

 

.798 

 99 

9 

22 

55 

13 

 

98 

20 

19 

17 

42 

65.38 

62.22 

64.05 

66.49 

65.15 

 

65.37 

63.70 

62.05 

65.71 

67.50 

6.34 

6.55 

7.61 

5.68 

6.01 

 

6.43 

7.50 

7.83 

5.77 

4.56 

 .581 

 

 

 

 

 

.006* 

.241 

 

 

 

 

 

.010* 

Note. *The mean difference is significant at the 0.05 level. aTotal score for CKI range from 0-24, bTotal score for CAI range from 15-

75 eHigh school and Vocational school were combined into one variable.  



One-way Welch ANOVA was used to examine the first hypothesis. The results from the 

test of homogeneity of variance were not significant. The undergraduate participants had the 

highest score (M=66.49, SD=5.68) on the CAI and those who had only finished elementary 

school (M=62.22, SD=6.55) had the lowest score. There was no significant mean difference 

between the CAI total score through the four groups of participants different education level 

(F(3, 95) = 1.67, p = .241 (see Table 8). Postgraduate participants had the highest total score on 

the CKI (M = 18.84, SD = 2.19) and the lowest score belonged to participants who had only 

finished elementary school (M = 15.44, SD = 1.90) (see Table 8). There was a significant 

statistical mean difference for the CKI total score (F(3, 95) = 6.27, p = .02 through the four 

groups of participants different education level. Bonferroni Post Hoc showed difference between 

those who had finished elementary school and all the other three groups who had completed 

higher education, high school (MD = 2.33, p = .045), undergraduate (MD = 3.17, p < .001) and 

the postgraduate (MD = 3.40, p =.003). In conclusion: the first hypothesis was partly supported. 

One-way ANOVA was also used to examine the second hypothesis. The highest score on 

the CKI was among participants who had UEFA A, pro or youth elite license (M =18.47, SD = 

2.13) and the lowest among those who had finished KSÍ 5, 6 or 7 (M=17.94, SD = 2.59). There 

was no significant mean difference between the CKI total score through the four groups of 

participants different coaching education level (F(3, 94) = 0,338, p = .798. The highest score on 

the CAI was among participants who had UEFA A, pro or youth elite license (M = 67.50, SD = 

4.56) and participants with UEFA B license (M = 62.05, SD = 7.83) had the lowest score on the 

CAI. There was a significant statistical mean difference for the CAI total score (F(3, 95) = 4,028, 

p =.010 through the four groups of different coaching education. Bonferroni Post Hoc showed 

difference between those who had finished UEFA B license and those who had finished UEFA 
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A, pro or elite license (MD = 5.45, p = .011) on the performance on the CAI. In conclusion: the 

second hypothesis was partly supported. 

Pearson correlation was used to examine the third hypothesis. Results of the Pearson 

correlation indicated that there was not a significant, r = 0.061, n = 99, p = .546, positive 

association between having a good knowledge and having a safer attitude concerning 

concussion. In conclusion: the third hypothesis was not supported. 

Discussion 

 The purpose of this study was to examine the current status of knowledge and attitude 

concerning sport-related concussion among Icelandic soccer coaches in the hopes that any 

weaknesses can be addressed in coaching education in the future. The results demonstrated that 

Icelandic soccer coaches, both genders, generally have a good knowledge of concussion, its 

nature, and consequences and they also have a safe attitude concerning concussion. The current 

study tested three hypotheses, and their results were presented in context and compared to early 

reviews.  

 The first hypothesis, which stated that coaches with higher education level would have 

more knowledge and safer attitude concerning concussion, compared to those with a lower 

education level was partly supported. The results indicated that individuals with more education 

had better knowledge but did not show a safer attitude. The second hypothesis was also partly 

supported and indicated that coaches with higher coaching education level would show more 

knowledge and safer attitude concerning concussion, compared to those with lower level of 

coaching education. The results revealed that those who had finished higher coaching education 

did not show better knowledge and attitude, concerning concussion, than those with a lower level 
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of coaching education. However, they showed a safer attitude. The third and final hypothesis 

examined whether there was a positive correlation between having more knowledge and having a 

safer attitude concerning concussion. The results indicated that increased knowledge was not 

related to having a safer attitude. Therefore, the third hypothesis was not supported.  

 Prior studies are consistent to the findings that coaches have a relatively high level of 

knowledge (Guilmette et al., 2007; Register-Mihalik, 2010) concerning recognition and 

signs/symptoms of concussion, also by using self-reported questioner. In this study there was no 

difference between female and male coaches, not consistent with other study (O’Donoghue et al., 

2009), no explanation.  

 When looking at individual answers to questions for the evaluation on the Concussion 

Knowledge Index (CKI), it can be seen that symptoms such as “dizziness” and “headache” were 

correctly identified by most of the coaches, which is consistent with prior study (Kraak et al., 

2018; McLeod et al., 2007), that collected data with the same questioner, but on rugby players. 

However, feeling slowed down, feeling in a “fog” and drowsiness are concussive symptoms and 

only answered correctly by less than 80% of the coaches. There were few statements of 

concussion in this study that showed similar response to a another study (Kraak et al., 2018). For 

example, in this study only 56.5% responded correctly to the statement “after a concussion 

occurs, brain imaging typically shows visible physical damage to the brain” (answered as 

“false”) and only 37% in the other study. These findings indicate that even though concussion 

knowledge is good, there are still several misconceptions about concussion. When looking at 

individual answers to questions for evaluation on the Concussion Attitude Index (CAI), most of 

the answers were similar to prior study (Kraak et al., 2018). It was interesting to note that 27% of 
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the coaches would continue playing a sport while having a headache that resulted from a minor 

concussion. 

A large portion of the sample of this study were undergraduates and postgraduates and 

the study indicate that coaches with higher education levels had better knowledge than those with 

less education, but not a safer attitude. The reason could be that most of the coaches were 

educated in sports science or other related areas where further professional education has been 

achieved. However, those who had completed a higher level of coaching education organized by 

the Soccer Association of Iceland (KSÍ) and subsequent appropriate license from UEFA, did not 

show a better knowledge. McLeod et al., (2007) demonstrated that prior coaching education was 

predictive of the coach’s ability to recognize signs and symptoms of concussion, but that is not 

consistent with the results of this study. It seems that courses organized by KSÍ might not be 

sufficiently effective and it seems that coaches are getting their knowledge elsewhere, for 

example from lectures at school, but the reason could also be explained by the increased 

coverage of concussions in recent years. However, there are many factors that could have 

influenced the results and therefore lead to potential bias. For example, it was not known 

whether coaches had experienced a concussion themselves.  

The results demonstrate that coaches with higher education level did not show a safer 

attitude; however, those who had higher coaching education level showed a somewhat safer 

attitude compared with those with a lower level of coaching education. Concerning attitude 

questions, the coaches may be preferred to answer “appropriately” instead of honestly, which 

may have influenced the attitude. It is challenging to determine how that affects the results; 

therefore, it is difficult to view the attitude, at least concerning concussion, of individuals with a 

questionnaire. In addition, there are growing examples of players having had to quit their sport 
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due to consequences of concussions, therefore publicized events of mismanagement of 

concussion could also be contributing to improved knowledge and awareness by coaches which 

could also affect their attitude (Caron et al., 2015). Prior study indicates that there is a weak 

correlation between having a good knowledge and safer attitude (Kraak et al., 2018), but that is 

not consistent with the results of this study. These findings suggest that knowledge alone does 

not equal behavior and many things can affect the attitude concerning concussion of individuals. 

The main strengths of the previous study were the sample, the sample was large, and the 

gender ratio was roughly equivalent to the population (female 24%/ male 76%) 

(“Knattspyrnusamband Íslands,” n.d.). There are limitations in this study and one of the main 

limitations was the questionnaire. The RoCKAST-ST was translated, and this translated version 

of this list was being used for the first time, misunderstanding in translation could have let to 

response bias which may have influenced these findings. The RoCKAST-ST questionnaire was 

originally used for students but in this study, it was used for coaches. Another limitation was the 

length of the questionnaire, there were to many items, not all items were analyzed, due to limited 

length of this study. All these limitations could have led to potential bias that may have 

influenced these findings. 

These results encourage further checkup and examination whether or what might be 

lacking concerning concussion-based education within the courses on the behalf of KSÍ, for 

further improvement. By improving a multifaceted education approach to concussion, it could 

yield to more numbers of coaches, both by maintaining the knowledge that exists and reach to 

those lacking adequate knowledge concerning concussion. This study could be a pilot study for 

follow-up studies. Future studies could focus on making well implemented multifaceted 

approach to concussion education program in order to reach out to as many coaches as possible 
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and research on their impact. It would also be interesting to examine the knowledge and attitude 

concerning concussions among athletes and other involving within the soccer community in 

Iceland, as well as examine the knowledge among lower level coaches. 

This study revealed that Icelandic soccer coaches have good knowledge and a safe 

attitude. With that being said, several misconceptions about concussion still exist, highlighting 

that knowledge of concussion should be evaluated more rigorously among coaches and further 

education regarding concussion is necessary. There is always room for improvement and 

knowing how severe the effects of concussions can be if not managed properly, cases with 

terrible consequences can be reduced with increased knowledge among soccer coaches and 

everybody involved. 
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