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Abstract  11 

The aim of the study is to utilize the Rosenbaum Concussion Knowledge and Attitudes Survey 12 

(RoCKAS) with adults in the middle east and north Africa (MENA) to examine the knowledge 13 

and attitudes of adult athletes and coaches participating in any sports using exploratory cross-14 

sectional study design. Independent sample t-testes, analysis of variance (ANOVA) and multiple 15 

regression analysis were utilized. The responses were collected from 253 participants (Athletes = 16 

200; Coaches = 53). Among athletes, CKI was significantly different between genders (p = 17 

0.002), athletic level (p = 0.023), and sport type (p = 0.007). For athletes, age groups 18 

significantly differed in CAI scores (p = 0.031) and athletic level (p = 0.01). For coaches, both 19 

CKI and CAI were significantly different between age groups (p = 0.025 & p = 0.04). Having a 20 

diploma or bachelor’s degree was a significant predictor of decreased CKI (B = -5.27, p = 0.005 21 

& B = -3.19, p = 0.003, respectively). In coaches, having 6 – 10 years of experience (B = 6.48, p 22 

= 0.036) or >15 years of experience (B = 10.73, p = 0.008) were significant predictors of 23 

increased CKI scores. In conclusion, athletes and coaches in MENA appear to have the basic 24 

foundational knowledge of SRC and some degree of safe attitude toward SRC. In coaches, years 25 

of experience were predictor of SRC knowledge and attitude. Tailored awareness is needed for 26 

athletes and coaches across different sports in MENA to improve their recognition and 27 

management of SRC.   28 

Keywords: Sport-related Concussion, awareness, behavior, Middle East and North Africa, cross 29 

sectional  30 

 31 
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 38 

 39 
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Introduction  40 

Concussion is a traumatic brain injury that occurs as a result of a direct or indirect high 41 

impact collision to head, neck or body, resulting in an impulsive force 1, 2. Concussion injuries, 42 

which often occur during sports competitions or practice, have been termed Sport Related 43 

Concussion (SRC)3. SRC has been designated a public health issue, affecting around 3 million 44 

athletes annually in The United States Of America (USA) 4, 5. SRC injuries can be extremely 45 

debilitating symptoms for athletes, both in the immediate (i.e. after the injury occurred) and later 46 

stages after the injury 1, 6. SRC has been suggested to contribute to neurological degeneration 47 

causing cognitive, motor, and psychological impairments 7. SRC is considered a functional 48 

derangement despite structural changes including reduced blood flow to certain areas of the brain 49 

after the injury, due to the functional sequelae that accompany the injury 8. Rapid return to play 50 

after SRC was found to cause irreparable brain damage, evident by persistent neurological 51 

symptoms, was found in athletes who returned to play 24 hours after an SRC injury if it was not 52 

managed properly 7.  53 

According to the International Conference of Sport Concussion, several endeavors have 54 

been made to develop tools utilized in the detection of SRC 2, 6. Among these is the Concussion 55 

Recognition Tool-6 (CRT6), which targets non-medical practitioners to recognize incidents of 56 

concussion in children and young adults. A similar tool is the Sport Concussion Assessment 57 

Tool-6 (SCAT6), which was developed to be used by medical practitioners and is wildly used in 58 

clinical settings. Both the CRT6 and the SCAT6 were designed to be used in the immediate phase 59 

(up to 72 hours) after any suspected SRC, while the Sport Concussion Office Assessment Tool-6 60 

(SCOAT6), was intended to be used in the later stages (after the 72-hours window) following the 61 
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SRC injury 6. Nevertheless, in order to utilize these tools, basic knowledge of SRC’s 62 

signs/symptoms and safe attitudes toward SRC should be adopted by athletes and coaches.  63 

  The reporting practices for concussions have been a focus in the literature in reference to 64 

both athletes and coaches given their impact early detection and management of SRC in athlete 9. 65 

Pressure to return to play after a suspected SRC was measured among college athletes in the 66 

USA using an question enquiring about their reporting intentions with a 7-points Likert scale and 67 

26.5% reported that they experienced at least one source of pressure to continue playing (i.e. 68 

coaches, teammates, parents and fans), with coaches being the most frequent source of this 69 

pressure 9. Interestingly other studies, in the USA, exploring sex differences on SRC reporting 70 

behaviors have found that female athletes were more inclined to report SRC injuries and 71 

symptoms compared to male athletes 10, 11.   72 

 One factor that may impact the reporting practices when it comes to SRC injuries and 73 

referrals for further diagnostic testing is the baseline knowledge of the signs and symptoms of 74 

concussion. A widely used tool in assessing knowledge and attitude toward SRC is the 75 

Rosenbaum Concussion Knowledge and Attitudes Survey (RoCKAS)12. In a study exploring 76 

premature pressure to return to play, athlete knowledge levels of SRC did not influence the 77 

reporting of a concussion injury, showing that the knowledge alone did not allow for safer 78 

practices among athletes 9. In contrast, other studies have found that rugby players were found to 79 

think that head impact and loss of consciousness were requisites for the classification of an 80 

injury as a concussion 13, 14. The same athletes were also not aware of the long-term effects of 81 

concussions and reported leaning toward continuing a game even if suspected of concussion. 82 

This showed that there is a lack of knowledge among athletes of a contact sport which was 83 

associated with harmful practices.  84 
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To date, only one study has explored the knowledge and attitudes towards concussion in 85 

athletes in the middle east and north Africa region (MENA), however, this was conducted with 86 

adolescent athletes (n=234) 15. Although this work explored adolescent athletes (i.e. <18 years), 87 

it provided a valid and reliable culturally adapted and translated Arabic version of the RoCKAS-88 

ST which serves to accommodate the population of MENA region. MENA is recognized as a 89 

common region 16-18, which include Algeria, Bahrain, Djibouti, Egypt, Iraq, Jordan, Kuwait, 90 

Lebanon, Libya, Malta, Morocco, Oman, Palestine, Qatar, Saudi Arabia, Syria, Tunisia, United 91 

Arab Emirates, and Yemen. These counties share several cultural, educational, healthcare, and 92 

sports-related characteristics that may contribute to similar perspectives and practices regarding 93 

concussion recognition and management 19. Therefore, primary aim of the current study is to 94 

utilize this tool with adults in MENA countries to examine the knowledge and attitudes of adult 95 

athletes and coaches aged 18-65 years participating in any sports. The secondary aim for the 96 

study is to identify, if any, the variables that would predict the athletes and coaches’ knowledge 97 

and attitudes toward concussion.   98 

Methods 99 

Study Design   100 

This was an exploratory cross-sectional study that investigated SRC knowledge and 101 

attitudes of athletes and coaches from various sports across the MENA region. The inclusion 102 

criteria for this study were 1) athletes and coaches needed to have participated in at least one 103 

tournament as an adult, 2) participants were between the ages of 18-65 years. The exclusion 104 

criteria for this study was individuals with mental and physical disabilities. This project was 105 

approved by the research ethical committee at Kuwait University (VDR / EC – 05), in 106 

accordance to the Declaration of Helsinki.    107 
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Procedure 108 

 An online form (Google Forms™) was used to collect participant responses, which 109 

included the consent form that was signed electronically. The recruitment utilized purposive 110 

sampling where sporting institutions around the MENA region were contacted, and the 111 

questionnaire link was sent to them. Social media was also utilized where a post was circulated 112 

with the inclusion and exclusion criteria and the link to the questionnaire. Snowball sampling 113 

was also employed in terms of encouragement of participants to inform their colleagues about 114 

the study.  115 

Instruments   116 

The online form comprised a demographics section that included age [18-25 years, 26-35 117 

years, 36-45 years, or >45 years], gender, educational level, sport type [individual vs. team 118 

sports], athletic level [amateur vs. semi-professional vs. professional], number of years of 119 

experience, nationality, and previous diagnosis of SRC [for the athlete him/herself or the coach]. 120 

These criteria were used to extract enough information describing athletic profile of the athletes 121 

and coaches. These terms were operationally defined as the following and were provided in the 122 

online form to ease the selection process for participants:  123 

• Team sports: were any sport where an interaction between players was vital for the 124 

success of the team, during a particular competition 20.  125 

• Individual sports: were sports where players were solely responsible for success, during a 126 

particular competition 20.  127 
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• Professional athletes: were any athlete that has a written contract with a certain 128 

institution, and it entails receiving a regular salary for their full-time participation in a 129 

certain sport 21.  130 

• Semi-professional athletes: were an athlete that has a written contract with a certain 131 

institution, and it entails receiving a regular monetary incentive for their part-time 132 

participation in a certain sport 21. 133 

• Amateur athletes: were an athlete that is not associated with any institution and does not 134 

receive an incentive for their participation in any sport or athletic endeavor 21. 135 

The participants were presented with the RoCKAS-ST questionnaire, which consists of 136 

five sections. Section 1 includes 18 questions regarding SRC knowledge with true and false 137 

options. Section 2 includes 3 scenario-based questions in the same format, whereas sections 3 138 

and 4 explored attitudes towards SRC using a 5-point Likert scale with 8 scenario-based 139 

questions (i.e. agree/ strongly agree, neutral, and disagree/ strongly disagree). The final section 140 

includes 16 items of a symptom recognition checklist, with 8 correct symptoms (i.e., feeling in a 141 

“fog”, headache, feeling slowed down, sensitivity to light, difficulty remembering, difficulty 142 

concentrating, dizziness, drowsiness), and  8 distractor symptoms (i.e. hives, weight gain, 143 

difficulty speaking, arthritis, reduced breathing rate, excessive studying, panic attacks, hair loss). 144 

Scoring of the questionnaire was completed using the scoring key presented by Rosenbaum and 145 

Arnett (2009) 22. There were 3 validity questions (Section1, questions 4, 10 &15). If more than 146 

one question was answered incorrectly, the response was considered invalid and was included in 147 

the final analysis. The online form was available in both Arabic and English. The Concussion 148 

Knowledge Index (CKI) has a maximum score of 26, with higher scores indicating increased 149 

knowledge. For the Concussion Attitude Index (CAI), calculations were made using from 150 
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sections 3 and 4, with a raw score ranging between 15-75. The calculation were done based on 151 

the scoring key provided by Rosenbaum and Arnett (2009)22. Depending on the scenario, 152 

selections demonstrating a safe attitude would be provided a score of 1 with a maximum score is 153 

15 15, 22.   154 

Data Analysis  155 

Data analyses were conducted using IBM® SPSS Statistics for Windows, Version 27.0 156 

(IBM Corp., Armonk, NY, USA). All continuous variables were evaluated by the Shapiro–Wilk 157 

and Kolmogorov–Smirnov tests to assess for normality of distribution. Descriptive analyses were 158 

conducted to calculate the frequencies and proportions of the categorical variables (i.e., 159 

biological sex, age, education level, sport types, years of experience, previous diagnosis of SRC, 160 

and athletic level) and were expressed as count (n) and percentage (%). Means and standard 161 

deviations (mean ± SD) were calculated for continuous variables (i.e., CKI score, CAI score). An 162 

a priori power analysis for multiple linear regression indicated that a minimum sample of 163 

approximately 170 participants was required to detect a medium effect size (f² = 0.15) with 22 164 

predictors, an alpha level of 0.05, and a statistical power of 0.80.  165 

An independent samples t-test was used to determine whether any differences existed in 166 

the total mean scores of CKI and CAI between athletes and coaches. Assumptions for the 167 

independent samples t-test were evaluated, including the homogeneity of variances using 168 

Levene’s Test. In addition, a one-way Analysis of Variance (ANOVA) compared mean scores of 169 

CKI and CAI across categorical sample characteristics with >2 levels (i.e., age, education level, 170 

years of experience, and athletic level), and independent samples t-test for binary sample 171 

characteristics (i.e., biological sex, sport types, and previous diagnosis of SRC), stratified by 172 

target population (athlete and coach). Effect size was calculated using Cohen’s d and Eta squared 173 
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(η²). The effect sizes were interpreted as d ≈ 0.20 as small, d ≈ 0.50 as moderate, and d ≥ 0.80 as 174 

large for Cohen’s d; whereas the interpretation was η² ≈ 0.01 as small, η² ≈ 0.06 as medium, and 175 

η² ≥ 0.01 as large for Eta squared 23.    176 

Multiple regressions analyses were performed to explore the impact of any associated 177 

predictors on CKI and CAI scores among athletes and coaches. The primary outcome was 178 

defined as a continuous variable (CKI and CAI scores). Predictors variables were defined as a 179 

categorical variable included biological sex, age group, education level, sport type, years of 180 

experience, history of sports-related concussion (SRC), and athletic level. Reference categories 181 

were defined for all categorical variables. Separate regression models were built for each 182 

outcome variable within each subgroup (athletes and coaches). All assumptions of linear 183 

regressions were evaluated prior to analysis. The models were evaluated for linearity between 184 

predictors and outcomes using visualization of the standardized residuals against their normal 185 

scores by graphing Q-Q plots. In addition, independence of errors was evaluated using the 186 

Durbin–Watson test statistic. Furthermore, the variance of the residuals (homoscedasticity) was 187 

assessed by plots of standardized residuals versus predicted values. Moreover, multicollinearity 188 

was tested prior to model building using the Variance Inflation Factor (VIF) index ,and values 189 

greater than 5 indicated multicollinearity 24. Results were presented as unstandardized 190 

coefficients (B), standard errors (SE), t-values, and p-values.  191 

Results  192 

Demographics: 193 

Two hundred fifty-three athletes (n = 200 [79.05%]) and coaches (n = 53) participated in 194 

this study.  Most participants were males (n=177 [70.2%]), which was consistent across both 195 
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groups (male athletes= 138 [69.3%]; male coaches= 39 [73.6%]). Almost half of the participants 196 

(n=125 [49.4%]) were between 18-25 years old (athletes=114 [57.0%]; coaches=11 [20.8%]), 197 

with those others being older. A bachelor’s degree was the educational level for more than half of 198 

the participants (n=150 [59.3%]; athletes= 122 [61.0%]; coaches=28, [52.80%]). Individual 199 

sports were the dominant type practiced (n=164 [64.80%]; athletes= 127 [63.50%]; coaches= 37 200 

[69.80%]). The majority had less than one year of experience (n=34, 45.9%). As a group, most 201 

athletes reported being an amateur level (n=119, 61.70%). On the other hand, more than one-202 

third of the coaches reported coaching as professionals (n=17, 39.50%). The majority of athletes 203 

reported having not sustained an SRC (n=181, 93.30%), nor had coaches coached an athlete who 204 

had sustained a SRC (n=43, 81.10%) (Table 1). Although 83% (n=210) of the participants were 205 

from Kuwait, several nationalities participated in this study from around the MENA region 206 

[Saudi Arabia n=9 (3.6%); Egypt n=8 (3.16%); Jordan n=5 (2%); Syria n=4 (1.6%); Qatar & 207 

Tunisia each  n=3 (1.2%); Bahrain & Iraq each  n=2 (0.8%); Oman & United Arab Emirates each 208 

n=1 (0.4%); Others n=5 (2%)]. Descriptive detailed response of each question of the RoCKAS-209 

ST question is provided in Supplementary Tables 1-4.              210 

Concussion Knowledge Index (CKI): 211 

Female athletes had a significant greater concussion knowledge than their male 212 

counterparts, as defined by the CKI (female= 15.74±3.29 vs. male= 14.14±3.34, p = 0.002). 213 

Likewise, athletes participating in individual sports scored significantly higher CKI compared to 214 

athletes participating in team sports (individual sports=15.09±3.39 vs. team sports=13.74±3.33, p 215 

= 0.007). Athletes practicing at an amateur level scored significantly the highest across all levels 216 

on the CKI (14.11±3.01, p =0.023) (Table 2). For coaches, CKI was significantly different 217 

between age groups (p = 0.025).  Post hoc analysis revealed that 26-35 age group scored 218 



Page 11 of 23 
 

statistically higher than 18-25 age group (17.11±3.90 vs. 13.45±3.21, p =0.034). Effect sizes of 219 

CKI scores were reported for both athletes and coaches (Table 2 & 3). There was no significant 220 

difference in terms of CKI scores between athletes and coaches (14.60±3.40 vs. 15.19±3.64, p = 221 

0.269).  222 

Concussion Attitude Index (CAI): 223 

Athletes practicing at a professional level scored significantly lower across all levels on 224 

the CAI (5.00±3.53, p =0.010; vs. amateur, p =0.008 & vs. semi-professional, p =0.026). 225 

Additionally, athletes significantly differed on age groups in CAI (p =0.031), with athletes aged 226 

more than 45 years scoring significantly higher than 18-25 age groups (12.33±1.41 vs. 227 

8.47±4.00, p =0.027) (Table 2). For coaches, CAI was also significantly different between age 228 

groups (p = 0.041), where coaches aged more than 45 years scored significantly higher score 229 

compared to 18-25 years age group (12.29±2.87 vs. 7.18± 3.40, p=0.039) and between genders 230 

(males scoring highest, 10.59±3.96, p = 0.038). Educational levels were also significantly 231 

different on CAI scores (p = 0.009). Coaches with a high school degree or less (13.83±1.17) had 232 

the highest CAI scores compared to Diploma holders (6.14±3.29, p = 0.010) and Bachelor’s 233 

degree holders (9.43±3.80, p = 0.044). CAI significantly differed between coaches with different 234 

years of experience (p = 0.009). Coaches with <1 year of experience (5.33±1.63) had 235 

significantly lower score compared to coaches with 6-10 years of experience (12.13±2.53, p = 236 

0.010) and >15 years of experience (11.43±2.82, p = 0.011). Finally, coaches of athletes that 237 

reported a previous concussion diagnosis scored significantly highest on the CAI compared to 238 

the coaches that did not (11.50±2.12, p = 0.045) (Table 3). Effect sizes of CAI scores were 239 

reported for both athletes and coaches (Table 2 & 3). No significant difference was found 240 

between CAI scores of athletes and coaches (8.97 ± 4.01 vs. 9.91 ± 4.04, p = 0.131) (Figure 1). 241 



Page 12 of 23 
 

Linear Regression Models:    242 

Multiple linear regression models revealed that in athletes, having a diploma and 243 

bachelor’s degree was a significant factor of lower CKI scores (B= -5.27, p = 0.005 & B = -3.19, 244 

p = 0.003, respectively). Being aged between 36-45 years was a significant factor of increased 245 

CAI scores (B= 5.37, p = 0.024), while being a professional athlete was a significant factor of 246 

decreased CAI scores (B = -4.25, p = 0.005) (Table 4).      247 

In coaches, being aged more than 45 years was a significant factor of decreased CKI 248 

scores (B = – 6.30, p = 0.041). Having 6 – 10 years of experience (B = 6.48, p = 0.036) and >15 249 

years of experience (B = 10.73, p = 0.008) were both significant factors of increased CKI scores. 250 

Likewise, having either 1 – 5 or 6 –10 years of experience were significant factors of increased 251 

CAI scores (B = 5.77, p = 0.015 & B = 7.88, p = 0.006, respectively). Finally, having a diploma 252 

and postgraduate degree were significant factors of decreased CAI scores (B = -8.73, p = 0.001 253 

& B = -4.57, p = 0.027, respectively) (Table 4). 254 

Discussion 255 

 This study examined the knowledge and attitudes of adult athletes and coaches aged 18-256 

65 in the MENA region. Our results indicate that several factors influenced the coaches’ 257 

knowledge of SRC (i.e. age) and attitude toward (i.e. gender, age, educational level, years of 258 

experience, and training an athlete with previous SRC injury). On the contrary, athletes’ 259 

knowledge of SRC, on the other hand, was influenced by gender, sport type (i.e. individual vs. 260 

team sports), and athletic level. Similarly, their attitude toward SRC was influenced by age and 261 

athletic level. A significant factor of age was found to contribute to their results within the coach 262 

group, with ages between 26-35 years having the highest knowledge and ages >45 years having 263 
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lower knowledge of SRC. This age-related difference may be due to openness of younger 264 

coaches in seeking this knowledge and learning about new issues. Having this type of knowledge 265 

is important because athletes have reported that 70% of their knowledge about SRC comes from 266 

their coaches 25. It was also reported that coaches exert the highest pressure on athletes to return 267 

to play 9. Coaches have previously been found to be only 38.9% of the time correct in identifying 268 

concussion and its symptoms in their athletes 26.  269 

Interestingly, Salmon et al. 27 report significantly safer attitude scores for coaches aged 270 

>45 years, which may reflect openness towards SRC reporting but not the proper knowledge for 271 

implementation. In other words, lack of knowledge about SRC may hinder safe reporting 272 

practices regardless of positive attitudes. This was consistent with the results of Manseer et al. 12 273 

where coaches older than 50 years had safer attitudes toward SRC compared with younger age 274 

groups 12. Interestingly, the age finding may correspond to an increase in years of experience, 275 

where Manseer and colleagues also reported that coaches with 6 – 10 years of experience had 276 

significantly safer attitudes toward SRC. This could be caused by the fact that prior experience 277 

and first-hand exposure to SRC made these types of injuries more salient. These results are in 278 

line the findings in this study, where multiple regressions demonstrated that having 6–10 years of 279 

experience were predictors of better attitudes toward SRC. This is aligned with published 280 

literature where coaches with >5 years of experience scored  significantly higher on CAI 281 

compared to coaches with 2 years of experience 27. Moreover, coaches that trained athletes with 282 

previous SRC injury had significantly safer attitudes toward SRC than ones that did not. 283 

Similarly, athlete ages 36 – 45 years and > 45 years were significant predictors of safer attitudes 284 

toward SRC, which was comparable with the literature when examining professional and 285 

amateur cyclists 28.      286 
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Coaches with a high school degree or less had significantly safer attitudes toward SRC in 287 

our study. This could mean that exposure to formal academic education does not guarantee better 288 

attitudes toward devastating injuries like SRC, but instead years of experience and being exposed 289 

to SRC. This finding is not in line with other explorations of formal education in coaches, as 290 

educational level has been found to not affect the attitude of coaches 12, 27. A similar finding was 291 

found in athletes in our study, where holding a diploma or bachelor’s degrees were significant 292 

predictors of a decreased knowledge of SRC.   293 

Semiprofessional athletes demonstrated significantly greater knowledge of SRC, while 294 

amateurs showed better attitudes. Echoing these results, being a professional athlete was a 295 

predictor of worse attitudes toward SRC. Higher risks are associated with being a professional 296 

which would explain these results; sustaining a SRC could affect the athlete’s performance and 297 

could have monetary consequences during contract renewal and negotiations. This is in 298 

accordance to the literature where second category cyclists had worse attitudes toward SRC 299 

compared to recreational cyclists 28. Athletes in individual sports and female athletes had 300 

significantly better knowledge of SRC, which is consistent with the literature 10, 11, 28, 29.  301 

Notably, there was no significant differences between athletes and coaches in terms of 302 

either knowledge or attitudes toward SRC.  This result may partially be attributed to a 303 

discrepancy in the sample size between the two groups (athletes n=200 vs. coaches n=53) or to 304 

similar knowledge and attitudes across both groups. Our findings contrast with those reported by 305 

Salmon and colleagues 27 where rugby coaches and players demonstrated significant differences, 306 

with coaches scoring higher on both indices of the ROCKAS-ST 27. Our sample had much lower 307 

CKI score compared to this population in both coaches and athletes 27. Similarly, Oluwaseyi and 308 

team showed that Nigerian players had higher CKI score than our sample 30. Regarding CAI, 309 
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they used the raw score of the index (range= 15-75), which when calculated for our sample and 310 

compared to their results, it was showed similar trend to CKI (Coaches: current study 311 

=51.65±6.67 vs. Salmon et al.= 65.30±5.40; Athletes: current study =50.36±5.80 vs. Salmon et 312 

al.= 59.30±6.80) 27.  313 

Although the majority of participants were from the State of Kuwait, there was several 314 

nationalities that also participated from the MENA region and others. Therefore, these 315 

preliminary results demonstrate that awareness is much needed among athletes and coaches in 316 

the MENA region. Awareness can be achieved through targeted campaigns that aim to improve 317 

the knowledge and attitudes of both groups toward SRC. Given that 64.3% of athletes reportedly 318 

use social media as their source of knowledge about SRC 25, this information could be delivered 319 

through educational seminars and videos along with the use of social media, which is of 320 

increasing popularity for knowledge dissemination and public awareness among the younger 321 

generation. Sporting institutions and organization should also be keen on educating their staff, 322 

coaches, and athletes on SRC.       323 

Like any scientific endeavor, some limitations existed in this study and should be 324 

acknowledged. Future studies should aim to include larger number of participants particularly the 325 

sample size of our coaches group. There was a lack of representation from different countries in 326 

the MENA region (i.e. other than Kuwait), which should be considered in future studies. The use 327 

of a questionnaire with fixed questions, which would limit the amount of information extracted 328 

from the participants. Future studies should explore qualitative approaches that would expand 329 

our insight into knowledge and attitude toward SRC. Longitudinal studies would also allow for a 330 

better understand of the perspectives of athletes and coaches on SRC. Another limitation was the 331 

discrepancy between genders, given that more male athletes participated in the current study. In 332 
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addition, there was a lack of information obtained regarding the age group that participating 333 

coaches were training, which prevented further analyses to compare coaches of younger athletes 334 

versus those of older athletes.  335 

 336 

Conclusion  337 

  Coaches’ knowledge of SRC was influenced by age whereas their attitude was 338 

influenced by gender, age, educational level, years of experience, and training an athlete with 339 

previous SRC injury. Athlete knowledge of SRC, on the other hand, was influenced by gender, 340 

sport type (i.e. individual vs. team sports), and athletic level. Similarly, their attitude toward SRC 341 

was influenced by age and athletic level. This study highlights the need to implement campaigns 342 

and educational programs to enhance both the knowledge and attitudes toward SRC in athletes 343 

and coaches in the MENA region.   344 
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Table 1: The characteristics of the sample study  

 Population 

 Total Sample Athlete Coach 

Overall, n (%) 243 (100.0) 200 (79.1) 53 (20.9) 

Biological Sex    

Female 75 (29.8) 61 (30.7) 14 (26.4) 

Male 177 (70.2) 138 (69.3) 39 (73.6) 

Age(years)    

18-25 years 125 (49.4) 114 (57.0) 11 (20.8) 

26-35 years 80 (31.6) 61 (30.5) 19 (35.8) 

36-45 years 32 (12.6) 16 (8.0) 16 (30.2) 

>45 years 16 (6.3) 9 (4.5) 7 (13.2) 

Education level     

High school or less 43 (17.0) 37 (18.5) 6 (11.3) 

Diploma 35 (13.8) 27 (13.5) 8 (15.1) 

Bachelor’s degree  150 (59.3) 122 (61.0) 28 (52.8) 

Postgraduate degree (MSc, PhD) 21 (8.3) 10 (5.0) 11 (20.8) 

Others  4 (1.6) 4 (2.0) 0 (0.0) 

Sport types    

Individual sport 164 (64.8) 127 (63.5) 37 (69.8) 

Team sport 89 (35.2) 73 (36.5) 16 (30.2) 

Years of experience    

<1 year 40 (31.5) 34 (45.9) 6 (11.3) 

1-5 year 49 (38.6) 28 (37.8) 21 (39.6) 

6-10 years 16 (12.6) 7 (9.5) 9 (17.0) 

11-15 years 10 (7.9) 2 (2.7) 8 (15.1) 

>15 years 12 (9.4) 3 (4.1) 9 (17.0) 

Athletic level    

Amateur 135 (57.2) 119 (61.7) 16 (37.2) 

Semi-professional 59 (25.0) 49 (25.4) 10 (23.3) 

Professional 42 (17.8) 25 (13.0) 17 (39.5) 

Previous diagnosis of SRC    

No 224 (90.7) 181 (93.3) 43 (81.1) 

Yes  23 (9.3) 13 (6.7) 10 (18.9) 



Page 21 of 23 
 

Table 2: Mean scores of CKI and CAI by stratification: Sample study characteristics  

  Athlete (n=200)  

 
CKI Score 

mean±SD 
P-value* 

Cohen’s d/ 
Eta squared 

(η²) 

CAI Score 

mean±SD 
P-value* 

Cohen’s d/ 
Eta squared 

(η²) 

Biological Sex       

Female 15.74±3.29 0.002 0.481 9.23±3.60 0.561 0.089 

Male 14.14±3.34   8.87±4.19   

Age(years)       

18-25 years 14.75± 3.44 0.077 0.034 8.47±4.00 0.031 0.044 

26-35 years 14.44± 3.60   9.20± 3.90   

36-45 years 15.56± 2.56   9.69±4.64   

>45 years 12.00±2.00   12.33±1.41   

Education level        

High school or less 14.92± 2.36 0.226 0.028 8.15±4.90 0.274 0.026 

Diploma 12.13±4.16   9.38±3.46   

Bachelor’s degree  13.38±3.346   7.82±3.55   

Postgraduate degree (MSc, 

PhD) 

15.25±4.50   10.00±4.97   

Others  15.50±3.54   7.50±0.71   

Sport types       

Individual sport 15.09±3.39 0.007 0.40 9.28±3.916 0.139 0.218 

Team sport 13.74±3.33   8.41±4.139   

Years of experience       

<1 year 13.70±3.34   7.94±3.64   

1-5 year 14.04±3.41 0.461 0.050 8.46±3.86 0.490 0.048 

6-10 years 11.86±3.81   8.00±5.29   

11-15 years 15.50±2.12   10.00±2.83   

>15 years 13.00±4.24   6.50±3.54   

Athletic level       

Amateur 14.11±3.01 0.023 0.039 9.09±3.66 0.010 0.048 

Semi-professional 14.24±3.38   7.82±3.56   

Professional 11.09±3.94   5.00±3.23   

Previous diagnosis of SRC       

No 14.73±3.33 0.129 0.438 9.02±4.01 0.305 0.295 

Yes 13.23±4.60   7.85±3.53   

*Calculated using Independent Samples Test and ANOVA test.  P-value <0.05 was considered statistically significant. 440 
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*Calculated using Independent Samples Test and ANOVA test.  P-value <0.05 was considered statistically significant. 441 

Table 3: Mean scores of CKI and CAI by stratification: Sample study characteristics  

  Coach (n=53)  

 
CKI Score 

Mean±SD 
P-value* 

Cohen’s d/ 
Eta squared 

(η²) 

CAI Score 

Mean±SD 
P-value* 

Cohen’s d/ 
Eta squared 

(η²) 

Biological Sex       

Female 14.71±3.85 0.575 0.176 8.00±3.74 0.038 0.653 

Male 15.36±3.60   10.59±3.96   

Age(years)       

18-25 years 13.45±3.21 0.025 0.173 7.18± 3.40 0.041 0.153 

26-35 years 17.11±3.90   10.00± 3.89   

36-45 years 14.69±2.75   10.63± 4.32   

>45 years 13.86±3.67   12.29± 2.87   

Education level        

High school or less 15.50±3.78 0.126 0.109 13.83±1.17 0.009 0.208 

Diploma 16.14±3.08   6.14±3.29   

Bachelor’s degree  13.95±3.26   9.43±3.80   

Postgraduate degree (MSc, PhD) 16.44±3.36   11.33±2.96   

Sport types       

Individual sport 15.30±3.73 0.745 0.098 9.43±4.00 0.197 0.391 

Team sport 14.94±3.53   11.00±4.03   

Years of experience       

<1 year 12.50±3.33 0.113 0.141 5.33±1.63 0.009 0.240 

1-5 year 14.67±2.85   10.07±3.99   

6-10 years 17.13±3.98   12.13±2.53   

11-15 years 14.86±1.77   9.43±4.72   

>15 years 15.86±4.18   11.43±2.82   

Athletic level       

Amateur 15.38±3.59 0.729 0.016 10.44±3.10 0.623 0.023 

Semi-professional 14.30±2.67   10.30±4.27   

Professional 15.18±3.70   9.18±4.49   

Previous diagnosis of SRC       

No 15.19±3.45 0.991 0.004 9.53±4.30 0.045 0.492 

Yes 15.20±4.61   11.50±2.12   



Page 23 of 23 
 

 442 

 443 

Table 4: Predictor associated with CKI and CAI scores 

 Athlete (n=200)  Coach(n=53) 

 CKI Score  CAI  Score  CKI Score  CAI  Score 

 B SE t P  B SE t P  B SE t P  B SE t P 

Biological Sex                    

Female - (Reference) - -  - (Reference) - -  - (Reference) - -  - (Reference) - - 

Male 0.37 0.94 -0.39 0.697  0.08 1.07 0.07 0.944  -2.08 1.73 -1.20 0.241  0.41 1.56 0.26 0.798 

Age(years)                    

18-25 years - (Reference) - -  - (Reference) - -  - (Reference) - -  - (Reference) - - 

26-35 years 1.37 1.10 1.24 0.219  -1.82 1.25 -1.46 0.152  0.76 1.96 0.39 0.702  -0.25 1.76 -0.14 0.890 

36-45 years 1.20 2.03 0.59 0.557  5.37 2.31 2.33 0.024  -2.86 2.06 -1.39 0.178  1.30 1.86 0.70 0.490 

>45 years -0.67 2.38 -0.28 0.779  3.34 2.70 1.23 0.223  -6.30 2.92 -2.16 0.041  -0.53 2.63 -0.20 0.841 

Education level                    

High school or 

less 

- (Reference) - -  - (Reference) - -  - (Reference) - -  - (Reference) - - 

Diploma -5.27 1.80 -2.93 0.005  0.18 2.05 0.09 0.931  0.95 2.01 0.47 0.640  -8.73 1.81 -4.82 0.001 

Bachelor’s degree -3.19 1.03 -3.10 0.003  -1.11 1.17 -0.95 0.345  -1.54 2.04 -0.76 0.456  -2.95 1.83 -1.61 0.121 

Postgraduate 

degree  

-1.38 1.85 -0.75 0.457  0.64 2.10 0.30 0.762  -.049 2.16 -0.23 0.823  -4.57 1.94 -2.35 0.027 

Sport types                    

Individual sport  - (Reference) - -  - (Reference) - -  - (Reference) - -  - (Reference) - - 

Team sport -1.01 0.88 -1.16 0.252  -1.73 1.00 -1.74 0.088  0.05 1.24 0.04 0.967  0.68 1.12 0.61 0.551 

Years of experience                    

<1 year - (Reference) - -  - (Reference) - -  - (Reference) - -  - (Reference) - - 

1-5 year 0.66 0.88 0.75 0.457  0.41 1.00 0.41 0.681  4.00 2.46 1.63 0.116  5.77 2.21 2.61 0.015 

6-10 years -2.83 1.47 -1.92 0.060  0.09 1.68 0.05 0.959  6.48 2.91 2.22 0.036  7.88 2.62 3.01 0.006 

11-15 years 4.62 2.34 1.97 0.054  4.44 2.66 1.67 0.101  6.09 3.17 1.92 0.066  3.14 2.85 1.10 0.282 

>15 years 0.16 2.35 0.07 0.946  0.80 2.67 0.30 0.765  10.73 3.69 2.91 0.008  5.31 3.32 1.60 0.122 

Athletic level                    

Amateur - (Reference) - -  - (Reference) - -  - (Reference) - -  - (Reference) - - 

Semi-professional 0.38 0.97 0.39 0.699  -1.44 1.10 -1.31 0.194  -0.12 1.76 -0.07 0.946  -0.91 1.58 -0.58 0.571 

Professional -2.05 1.27 -1.62 0.112  -4.25 1.44 -2.96 0.005  -0.84 1.40 -0.60 0.554  -1.27 1.26 -1.01 0.325 

Diagnosed SRC                    

No - (Reference) - -  - (Reference) - -  - (Reference) - -  - (Reference) - - 

Yes 0.07 1.542 0.04 0.967  0.04 1.75 0.02 0.983  -3.07 1.77 -1.74 0.095  0.9 1.59 0.60 0.553 

P-value <0.05 was considered statistically significant and calculated using liner regression. 

B: Coefficients; SE: Slandered Error; t: test statistics   


