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Abstract 

Background:  Physicians play a key role in ensuring athletes with concussion safely return to 

sport. Research has shown deficiencies in concussion education amongst physicians and 

medical students. However, studies of this kind have not previously been conducted in UK 

medical schools. 

Objectives: To assess students’ sports-related concussion knowledge and learning in Scottish 

Medical Schools. 

Design: An online survey with 23 multiple choice questions was distributed to Year 3-6 

medical students studying in Scotland in October-December 2020. The survey was divided 

into three sections: (1) demographics, (2) concussion knowledge e.g.  ‘What is the role of 

headgear in preventing concussion?’ (3) concussion learning, ‘In which part of the 

curriculum should concussion be taught?’. Frequencies of responses were calculated for each 

question. 

Results: 200 medical students responded to the survey (response rate 8%). The average 

symptoms and management score were 87.3% and 31% respectively. 15% of participants 

correctly knew that headgear has no role in preventing concussions and one participant 

identified the minimum “return to sport” timeframes for adults and children. 15% believed 

they had learnt about concussion at medical school with 92.5% interested in receiving 

concussion teaching at medical school. 

Conclusion: Knowledge gaps exist particularly in managing and preventing sports-related 

concussion. There is a clear discrepancy between current levels of concussion teaching and 

the desire and importance placed on concussion education at medical school. 
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Introduction                                      

Sports-related concussions (SRCs) are a significant health issue faced by athletes worldwide. 

A concussion is a form of ‘traumatic brain injury induced by biomechanical forces’ following 

a collision (1). Concussion symptoms are generally classified as emotional, cognitive and 

physical and typically resolve within 14 days for most adults (2). However, a minority of 

individuals, particularly children and adolescents, have symptoms persisting beyond this 

timeframe (3).  In the short-term, athletes with concussion are more susceptible to further 

head injuries (4). In the long-term, sustaining a concussion can be detrimental to an athlete’s 

mental health (5). Despite advances in brain imaging and biomarker analysis, a diagnosis of a 

concussion and  subsequent management plan, is heavily reliant on a physician’s, or 

healthcare professionals’ knowledge, understanding and experience in the area (6,7). 

 

In the UK, studies have examined knowledge of concussion in physicians, athletes, and 

coaches (8-11). These studies have shown significant gaps in concussion knowledge 

particularly regarding management and ‘return to play’ (RTP) protocols (8-11). Arguably, the 

ideal time to introduce concussion education for physicians is during their medical school 

education (12). To date, only six published papers across the world have assessed concussion 

education at medical school (12-17). These studies were based in the USA and Canada and 

identified deficiencies in concussion knowledge. (12-17). Furthermore, these studies 

highlighted that students were interested in, and attached importance to, learning about 

concussion at medical school with most students believing lectures would be the best format 

for concussion teaching (12-17). In response, the percentage of medical schools offering 

concussion specific teaching rose from 29% to 85% between 2012-2017 in Canada (12). 

However, in the UK, there is no formal concussion-based learning objectives in the medical 

school curricula.  Furthermore, there have been no studies to understand whether concussion 
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education exists in Scottish medical schools’.  Thus, to the best of our knowledge, this is the 

first study to understand the role of concussion education in Scottish Medical Schools. 

The aim of this study was to assess Scottish Medical Students’ knowledge of concussion and 

understand students’ views towards potential learning opportunities at medical school. The 

study addressed the following research questions:    

• Do medical students have a basic understanding of concussion? 

• Do medical students believe concussion education at medical school is meeting their 

future needs as physicians? 

• How, if at all, do medical students believe concussion should be incorporated into the 

curriculum?  

Methods 

Ethics approval 

Ethics Approval was given by The College of Medicine and Veterinary Medicine Student 

Ethics Committee at the University of Edinburgh.  

Participants 

In Scotland, medical schools have either five or six year degree courses and comprise of a 

pre-clinical and clinical phase. The latter three years form the clinical phase students are on 

placement in hospitals or general practice. Participants were clinical year medical students 

studying in Scotland, specifically in years 3, 4, 5 or 6 of their degree course (not including 

any current intercalating students). 

 

Procedure & Design 
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This study was developed by a team of sport physicians, psychologists and professionals 

working in medical, and concussion, education at the University of Edinburgh. The survey 

was created specifically for the purpose of this study and was based on the Scottish National 

Guidelines “If in Doubt, Sit them Out” (18). However, questions were adapted from 

previously validated concussion surveys and reviewed by concussion experts (12, 13, 16, 17). 

The survey flow and structure was tested on 6 medical students at the University of 

Edinburgh prior to its release. No further modifications were made. Retesting to check for 

reliability is yet to be done. 

 

The survey was hosted on Joint Information Systems Committee (JISC) online surveys 

(onlinesurveys.ac.uk). Data collection took place between October 2020 and December 2020.  

An initial email was sent to all Scottish medical schools in October 2020 followed by a 

reminder email in November 2020. An advert was posted by administration staff on the 

respective portal sites for each school. The survey was also distributed by student led groups 

such as the Sports Medicine and Medical Education societies at each medical school through 

social media sites. Students were asked to complete the anonymous survey independently 

without using external sources.  

 

Measure 

The survey (supplementary file 1) was based on the National guidelines in Scotland which 

stem in part from the International Consensus Statement (1, 18). The survey included 23 

forced-choice and ‘select-all which apply’ multiple choice questions (MCQs) and took 

approximately 15 minutes to complete. The first page of the survey comprised a participant 

information sheet which included consenting to participate. The remaining 22 questions were 

split into three categories: demographics e.g. ‘In which year of medical school are you in?’, 
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concussion knowledge e.g. ‘What is the role of headgear in preventing concussion?’ and 

views and experiences of concussion learning at medical school e.g. ‘Where have you learnt 

about concussion in the past?’. 

The concussion definition question (question 7) and all of the concussion learning experience 

questions (questions 17-23) were modified from two previous studies (16, 17) . The table of 

symptoms (question 9) includes 12 common symptoms from the Sport Concussion 

Assessment Tool (SCAT-5) with 9 distractors (19). Students were asked to select ‘Yes’ or 

‘No’ for each symptom. Concussion management questions included scenarios whereby 

students had to apply their knowledge to clinical cases (question 10-12) and ‘return to play’ 

questions were based on information from the Scottish 2018 Guidance (18). Concussion 

symptom scores were calculated out of 21, with 1 point given to each correct answer. 

Investigation and Management (questions 10-16) were scored out of 7. Each score was 

represented as the percentage correct. 

 

Data Analysis 

Data was exported to Microsoft Excel 2016 and processed on a password-protected 

computer. Given discrepancies in course length between the medical schools, the data was 

displayed based on the clinical year instead of course year. Each candidate was assigned 

either clinical year 1, 2 or 3 based on the number of years they have spent in hospital or on 

community placements. The data was analysed quantitatively with frequencies of responses 

calculated for each question. Kruskal-Wallis test was used to assess comparisons between 

each clinical year group (alpha level set at P<0.05) with post-hoc epsilon alpha test used to 

calculate effect sizes. 

 

Results 
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Demographics 

207 University students from four Scottish medical schools completed the survey. 7 

participants were excluded as they did not meet the eligibility criteria. The remaining 200 

participants (61% female) equated to a response rate of 8% (Table 1). 

 

Concussion Knowledge 

Most individuals were able to correctly recognise the common symptoms and signs of 

concussion (Figure 1). The highest selected symptom was ‘headache’ (99.5%) with the 

lowest two correctly identified symptoms being ‘trouble falling asleep’ (66%) and ‘more 

emotional’ (61.5%) (Figure 1). Students were more competent selecting the correct 

symptoms as opposed to ruling out symptoms unrelated to concussion. On average, each 

individual was able to accurately determine whether or not a sign or symptom was suggestive 

of a concussion 87.3% of the time (sd. 9.56). There was no significant difference between 

clinical year groups (H = 2.79, P=0.25) with negligible effect (E2
R=0.01). 

 

On average, respondents correctly identified the appropriate management option in 31% (sd. 

15.3) of cases. There was no significant difference between clinical year groups (H=0.58, 

P=0.75) with negligible effect (E2
R=0.003). This was lower than symptom scores across all 

year groups (Figure 2).  55.5% of students incorrectly thought that standard neuroimaging 

(CT or MRI) or assessment of a patient’s level of consciousness (the Glasgow Coma Score) 

could diagnose a concussion (Table 2). When asked to give advice to an athlete with 

concussion, 17% inappropriately claimed that most athletes were able to return to sport 

within one week of the concussion. Over half of participants (60%) showed knowledge of the 

Scottish Concussion Guidelines which instructs athletes to prioritise a return to normal life 

before sport (18). Only 15% of students rightly recognised that headgear has no role in the 
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prevention of concussions (Table 2). Only 1% of participants correctly selected 23 days as 

the minimum time frame for children to RTS as outlined in Scottish guidelines. Furthermore, 

only 3% of participants correctly identified a minimum 12 days for adults (Table 2). Only 

one respondent selected the correct response to the minimum time frames for both adults and 

children to RTS in Scotland. 

 

Views and experiences of concussion education 

65% of students were certain that they had not learnt about concussion at medical school and 

a further 20% were unsure whether they had received formal concussion teaching. Prior 

knowledge was found to have been acquired through personal events or sports participation 

(Table 3). 97% of students placed relevance on concussion education for their future careers. 

92.5% of students were  interested in learning about concussion at medical school. Students 

believe that a lecture would be the most appropriate way to learn about concussion (78.5%) 

with the Emergency Department being the block of choice for teaching (82.5%). 

 

Discussion 

Key Findings  

This study set out to explore concussion education at Scottish Medical Schools. Our results 

suggest that there are deficiencies in medical students’ concussion knowledge and that 

current concussion teaching is not meeting the needs of students. Students may lack a core 

understanding of how to progress from suspecting a concussion to effectively overseeing its 

resolution. The lack of improvement in concussion knowledge between year groups suggests 

clinical exposure may be inadequate. 

 

Comparison to current literature 
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Our results appear to be in line with other studies concluding that symptom recognition is 

generally of a high standard in medical students, physicians, athletes and coaches. However, 

some students struggled to exclude symptoms less commonly associated with concussions 

such as ear discharge (21.5%) (9, 10, 20, 21). For medical students, being able to distinguish 

concussion from other types of traumatic brain injury is vital when triaging patients in order 

to ascertain the urgency for treatment. 

 

The lowest correctly identified symptoms were problems with sleep (66%) and emotional 

issues (61.5%). These are consistently among the least well recognised symptoms despite the 

substantive potential for them to become chronic and debilitating (8, 17,  22-25). This 

knowledge gap may be due to physical symptoms overshadowing these issues and the lack of 

emphasis placed on the topic in social media sites (26, 27). Sleep and mental health 

assessments must therefore be emphasised in educational strategies. 

 

The misunderstanding that brain imaging (e.g. MRI, CT) can diagnose a concussion is rife 

across concussion education studies (9, 14, 16, 20). The current study found 38% of 

participants falsely believed brain imaging should be used to diagnose a concussion. Head 

scans are used to rule out structural brain injury in a patient with concussion if certain criteria 

from NICE Guidelines are met (28). However over-emphasis on normal brain imaging 

following a concussion could lead to a reduction in the significance placed on the injury. 

 

Only 15% of participants correctly answered that headgear has no role in preventing 

concussions. Knowledge that headgear only protects against superficial facial injuries shows 

wide variation across studies (10, 29-31). Without actively speaking to patients, athletes 
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could return to sport prematurely falsely believing they have taken appropriate risk reduction 

measures. Medical students must be competent in providing clear advice over headgear.  

 

A premature return to sport for an athlete with concussion places an individual at an 

increased risk of further injuries. 17% of participants in our study believed an athlete could 

return to sport within one week of a concussion. This data is consistent with a study assessing 

concussion knowledge in physicians which found that 48.4% believed that being 

asymptomatic was sufficient in allowing motor cyclists to recommence normal training (8). 

Symptoms typically resolve before athletes return to their baseline cognitive performance 

(32). Short-term mismanagement may also increase long term cognitive deterioration (33). 

Awareness of timeframes is vital in alleviating pressure on physicians from athletes who fail 

to disclose symptoms in an attempt to return to sport early (34, 35). 

 

Scrutiny was placed on Canadian Medical Schools when a study showed 8% of students had 

not received formal concussion teaching (17). Our study, in which only 15% of participants 

believed they had learnt about concussion at medical school, suggests the concussion 

educational crisis is equally problematic in the UK. Moreover, the desire for more concussion 

teaching in our study is higher than in Canadian studies (14, 16). Addressing this issue before 

career pathways become more focused may be appropriate to ensure future physicians have a 

foundation of concussion knowledge, and strengthens the belief amongst experts that 

concussion related learning objectives must be developed in medical schools (13). 

 

Social media (34.5%) and personal experiences (38.5%) were the most common source of 

participants’ concussion education. Although social media is a tool for providing concussion 

education, misleading information may be prevalent (27). Furthermore, the diversity of 
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concussion presentations may mean that the subject’s knowledge of concussion based on 

their own experience, although helpful, may be flawed. Providing standardised and evidence-

based concussion teaching for medical students is therefore essential. 

 

Lectures were deemed to be the most appropriate format of teaching (78.5%), possibly due to 

the familiarity with lecture based learning. Lectures, along with case based learning, were the 

methods of choice for implementing concussion teaching into Canadian medical schools 

following a national review and has shown promising results (12). The diversity of responses 

offered by students suggests a multi-modal approach to concussion education may be most 

appropriate at medical school. 

 

A patient with concussion often first presents to the Emergency Department (ED) (36). This 

reflects students’ beliefs that incorporating concussion teaching during this block would be 

most suitable (82.5%). Less than half believed teaching should be included in GP and 

paediatric blocks despite increases in the incidence of adolescent concussions and GPs acting 

as the primary source of follow up medical care in the UK (37). These facts add to the 

complexity of placing concussion in a certain area of the curriculum. A potential solution 

could be to integrate concussion into pre-clinical neuroscience teaching – an answer selected 

by 54% of participants - which would mean concussion is addressed at an early stage of 

medical school. 

 

Strengths 

This is the first study to assess Scottish Medical Students’ concussion knowledge and 

learning experiences. Questions were derived from previously published concussion 

education questionnaires but adapted to meet the latest Scottish guidelines (1, 18, 16, 17). To 
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address an issue raised in a previous study which found variation in success of recalling facts 

versus applying knowledge to clinical cases, scenario based questions were included (38). 

The benefit of having participants from all Scottish medical schools allowed the researchers 

to understand that deficiencies in concussion education were not restricted to single 

institutions. Moreover, sampling all clinical years was important in acknowledging that 

educational issues are not restricted to certain year groups.  

 

Limitations  

Since completion of the survey was voluntary and the response rate was low (8%), there is a 

significant risk for bias in this study. It is important that future studies change the study 

design to maximise the response rate. More frequent invitations to participate and using 

mixed mode surveys (combining internet and paper surveys) have been shown in previous 

studies to enhance participation (39, 40). Furthermore there could have been a selection bias 

towards those who have an interest in concussion potentially making the true scores even 

more concerning. No data was collected on previous concussions or quantities of previous 

concussion education which could have affected knowledge of the participant. The survey 

was online which meant students could have looked up information on the internet despite 

prior warning against this. Edinburgh Year 5 Medical students, the cohort of which the 

principal researcher is part, represented one third of responses which may imply a selection 

bias for peers. Previous studies have highlighted medical students misconceive the link 

between concussion and long term problems such as chronic traumatic encephalopathy and 

second impact syndrome (14, 16, 17). In hindsight, it would have been worthwhile testing 

this to demonstrate if this misconception still exists. 

 

Implications for Future Research 
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Future studies are needed to understand whether knowledge deficiencies and learning 

experiences are replicated across UK medical schools. Open discussions with medical 

schools regarding head injury teaching would be another important step forward in 

understanding where concussion best fits into current teaching. After identifying the issue it 

would be important to pilot concussion educational strategies and audit their effectiveness. 

Ultimately, understanding whether concussion education leads to improvements in 

physicians’ competencies in managing concussions is crucial.  

 

Conclusion 

This study provides preliminary findings that concussion education in Scottish Medical 

Schools could be improved. Misconceptions, particularly in concussion management, exist at 

medical school and students are interested in, and attach importance to, learning about 

concussion as part of their medical education. Consideration must be given to adopting 

educational strategies to enhance concussion teaching in Scottish Medical Schools and 

ultimately help to produce future physicians who are competent in managing sports-related 

concussions. 
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Table 1: Demographics of the 200 clinical year medical students studying in Scotland 

included in the analysis. 

Table 2: Concussion Knowledge of the 200 clinical medical students studying in Scotland 

who participated in the survey. The clinical vignette has not been included. 

Table 3: 200 clinical year medical students’ views and experiences of concussion learning at 

medical school. 

 

Figures 

Figure 1: Percentage of correctly identified common symptoms and signs of concussion by 

medical students (N=200). 

Figure 2: The difference between mean concussion symptom and management score in each 

year group. 
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Figure 1 
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Figure 2 
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Table 1. Demographics of the 200 clinical year medical students studying in Scotland 

included in the analysis 

 

  

 Frequency (%) 

 
Gender 

  Female 

  Male 

  Non-binary 

 

122 (61.0)  

77 (38.5) 

1 (<1) 

University 

  Edinburgh 

  Glasgow 

  Aberdeen 

  Dundee 

 

99 (49.5) 

41 (20.5) 

40 (20.0) 

20 (10.0) 

Year of Medicine 

  Year 3 

  Year 4 

  Year 5 

  Year 6 

 

25 (12.5) 

58 (29.0) 

101 (50.5) 

16 (8.0) 
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Table 2. Concussion Knowledge of the 200 clinical medical students studying in Scotland 

who participated in the survey. The clinical vignette has not been included. 

 

Knowledge Items Frequency (%) 

Which of the following investigation is diagnostic of a 

concussion? 

  CT Head 

  MRI Brain Scan 

  Glasgow Coma Score 

  Lumbar Puncture 

  Nerve Conduction Studies 

  None of the above 

 

 

55 (27.5) 

21 (10.5) 

35 (17.5) 

1 (<1) 

1 (<1) 

87 (43.5) 

What is the best advice to give them regarding return to sport? 

Advise the patient to rest from university work and sport.   

Advise the patient to start light aerobic activity such as jogging as 

long as symptoms do not deteriorate. 

Advise the patient that most athletes return to sport within one week 

of the concussion 

Advise the patient to return to contact sport as soon as the headache 

settles. 

Advise the patient to continue sports-specific activities immediately 

but to limit head movement. 

None of the above 

 

112 (56.0) 

38 (19.0) 

 

34 (17.0) 

 

2 (1.0) 

 

0 (0) 

 

14 (7.0) 
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What is the role of headgear in preventing concussions? Select 

all which apply. 

 Headgear are used as a primary prevention strategy for  

concussions. 

 Headgear should be used to prevent further concussions. 

  There is no role for headgear in preventing concussions. 

  Headgear will prevent concussions if also worn with a gumshield 

 

 

 

168 (84.0) 

 

52 (26.0) 

30 (15.0) 

21 (10.5) 

Which best describes the current Scottish advice on concussion 

management in grassroot athletes? 

  A graduate return to sport should be the focus after return to 

normal life and academic work. 

 A graduated return to sport guidance is based solely on symptoms 

rather than minimum timeframes. 

 A graduated return to sport and academic work simultaneously. 

 A graduated return to sport should be started if symptoms are 

controlled by medication. 

 A graduated return to sport should take precedence over returning 

to work. 

None of the above 

 

 

 

120 (60.0) 

 

59 (29.5) 

 

12 (6.0) 

3 (1.5) 

 

0 (0) 

 

6 (3.0) 

What is the minimum time an adolescent (under 19) should take 

to return to sport following a concussion? 

  No time 

  24 hours 

 

 

2 (1.0) 

6 (3.0) 
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  48 hours 

  5 days 

  7 days 

  12 days 

  14 days 

  18 days 

  21 days 

  23 days 

  28 days 

 

18 (9.0) 

11 (5.5) 

51 (25.5) 

3 (1.5) 

62 (31.0) 

1 (0.5) 

27 (13.5) 

2 (1.0) 

17 (8.5) 

What is the minimum time an adult (19 or over) should take to 

make a full return to sport following a concussion? 

  No time 

  24 hours 

  48 hours 

  5 days 

  7 days 

  12 days 

  14 days 

  18 days 

  21 days 

  23 days 

  28 days 

 

 

2 (1.0) 

5 (2.5) 

18 (9.0) 

6 (3.0) 

60 (30.0) 

6 (3.0) 

62 (31.0) 

1 (0.5) 

27 (13.5) 

2 (1.0) 

11 (5.5) 
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Table 3. 200 clinical year medical students’ views and experiences of concussion learning at 

medical school.  

Items Frequency 

(%) 

 

I have learnt about concussion at medical school. 

  Yes 

  No 

  Unsure 

 

 

 

30 (15.0) 

130 (65.0) 

40 (20.0) 

 

Where have you learnt about concussion in the past? Please 

tick all that apply. 

  Personal Experience 

  Sports participation 

  Social media/internet 

  Lecture 

  School 

  Tutorial 

  Workshop 

  Intercalated degree 

  Never 

  Other 

 

 

77 (38.5) 

72 (36.0) 

69 (34.5) 

50 (25.0) 

32 (16.0) 

16 (8.0) 

15 (7.5) 

4 (2.0) 

32 (16.0) 

12 (6.0) 
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Learning about concussion at medical school will be relevant 

for my future career.   

  Strongly Agree 

  Agree 

  Neutral 

  Disagree 

  Strongly Disagree 

 

 

137 (68.5) 

57 (28.5) 

2 (1.0) 

3 (1.5) 

1 (<1) 

 

What would be the most appropriate way to learn about 

concussion at medical school? Please select all that apply. 

  Lecture 

  Tutorial 

  Problem-based learning cases 

Clinical rotation 

  E-learning module 

  Workshop 

  Interdisciplinary approach with physiotherapists and nurses. 

  None 

  Other 

 

 

157 (78.5) 

128 (64.0) 

108 (54.0) 

94 (47.0) 

82 (41.0) 

54 (27.0) 

44 (22.0) 

0 (0) 

0 (0) 

 

In which part of the curriculum should concussion be taught? 

Please select all that apply. 

  Emergency Medicine Block 

  Neuroscience Block 

  Pre-clinical teaching 

 

 

165 (82.5) 

122 (61.0) 

108 (54.0) 
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  General Practice Block 

  Paediatrics Block 

  None 

  Other 

88 (44.0) 

39 (19.5) 

1 (<1) 

0 (0) 

 

How would you self-rank your desire to learn about 

concussion at medical school from 1-5? 

  1 – not at all interested 

  2 – not particularly interested 

  3 – neutral 

  4 – somewhat interested 

  5 – very much interested 

 

 

1 (<1) 

3 (1.5) 

11 (5.5) 

87 (43.5) 

98 (49.0) 

 


