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Appendix 4: Data Extraction Table
	Author (reference)
	Year and Journal
	Country
	Population and ED setting
	Methods
	Intervention
	Results
	Key findings related to review
	Educational findings
	Limitations

	Zonfrillo MR, Master CL et al (28)
	2012, Pediatrics
	USA
	57 paediatric EMPs of 145 respondents in “Philadelphia Care Network” (50 sites)
	Cross-sectional electronic survey on concussion diagnosis and management 
	No
	High rates of correct diagnosis amongst EM respondents
	Majority of EM felt they had inadequate time or training in assessing concussion
	Improved education methods and time spent on concussion management in the ED may be required
	Only paediatric EMPs.
Comparing EM to GPs.
Potential for self-selection and recall bias.
Unvalidated questionnaire

	Zemek R, Eady K et al (29)
	2014, Canadian Family Physician
	Canada
	116 EMPs in Ontario of 753 respondents
	Online survey assessing diagnosis and management of concussion
	No
	High rate of correct diagnosis amongst EMPs, however two thirds had inadequate knowledge discharge instructions
	Knowledge gap amongst EMPs in relation to management of concussion
	Education required in relation to adequate discharge advice and onward management of concussion
	Open to self-selection and recall bias.
Unable to determine accurate response rate.
Not EM specific.
 Unvalidated questionnaire.

	Stoller J, Carson JD et al (30)
	2014, Canadian Family Physician
	Canada
	
	21 EMPs from a total of 104 from 2 community teaching hospitals in Toronto
	Online 19-question MCQ
	No
	Poor EM awareness of current guidelines relating to concussion
	Large knowledge gaps identified along with inconsistent use of current recommendations
	More effort needed towards knowledge translation of current recommendations
	Open to self-selection and recall bias.
Not EM specific.
Small number of EMPs.


	Boutis K, Weerdenburg K et al (31)
	2015, The Journal of Pediatrics
	Canada
	495 ED visits at tertiary care paediatric ED
	Prospective study comparing rate of concussion diagnosis on ED record vs current guidelines
	No
	Only 40.4% correct diagnosis rate (200 out of 443)
	Underdiagnosis of concussion suggests lack of knowledge from paediatric EMPs
	More education need with regard to current criteria needed for diagnosis
	Single centre, tertiary care ED. 
Paediatric population only.
Patients reviewed prior to EMP by research assistants which may have led to Hawthorne effect.
No patients included overnight (convenience sample).

	Upchurch, Cameron BS et al (13)
	2015, Clinical Journal of Sports Medicine
	USA
	497 chart reviews at single tertiary care paediatric ED
	Retrospective chart review of patients diagnosed with SRC over 8-year period
	No
	Only 66% received adequate discharge advice despite the CDC’s “Heads Up Campaign”
	Significant proportion of patients not having adequate ongoing management suggests need for EMP education
	Lack of awareness amongst EMPs regarding adequate discharge planning and further educational efforts should be made to this regard
	Only 497 SRCs in 392,908 attendances, likely missed many cases.
Single tertiary care centre.
Limited to note review. Retrospective data.

	Zemek R, Eady K et al (32)
	2015, Canadian Journal of Emergency Medicine
	Canada
	115 attending paediatric EMPs from the Pediatric Emergency Research Canada Network (15 hospitals)
	35 item online questionnaire
	No
	High rate of correct diagnosis but one third unable to correctly apply discharge guidelines
	EMPs unable to correctly give current discharge advice to patients
	Further educational efforts needed at improving EMPs awareness of discharge guidelines.
	Attending physicians only.
Open to self-selection and recall bias.
Participants were members of a research network; this population may not accurately represent the EM community. 

	Carson JD, Rendely A et al (33)
	2016, Canadian Family Physician
	Canada
	158 EMPs of 305 total
	Online 19 MCQ questionnaire
	No
	EMPs worse at managing concussion than sports medicine physicians, EMPs preferred learning from journals and conferences.
	Large knowledge gaps and inconsistent adherence to guidelines amongst EMPs
	Need for further EMP education and research into which knowledge translational strategies are most beneficial.
EMPs prefer learning from journals/conferences over public health website aimed at learning.
	Poor response rate from EMPs.
Open to self-selection and recall bias.
Very limited learning preference options: journal, conference or “ThinkFirst Canada” website.

	Haider M, Leddy LJ et al (34)
	2017, Concussion
	USA
	14 EM residents as part of control group along with paediatrics and GP vs active learning group of sports medicine and medical students. 
	Pre and post-concussion knowledge questionnaire
	EM were on control group which was described as usual training and given a short list of reading material, intervention group had “active” educational intervention which was described as participation in 2 half day concussion clinic sessions a week for 4 weeks
	EM had highest baseline scores and highest exposure to concussion.

EM had no improvement in scores despite passive measures.

Active learners had significantly improved results compared to passive learners.
	Passive learning methods had no benefit for EMPs.

Active learning would appear to improve knowledge and management of concussion vs passive learning, although this study cannot say this is true for EMPs.
	Educational strategies for EM should consider incorporating active learning elements 
	Single centre. Small number of EMPs.
No EM representation in active learner group so results may not be applicable to EMPs.
No control and active learners of the same speciality. 
Applicability of sending EM trainees to outpatient concussion clinics?
No randomisation in groups.
Active group included Sports Medicine Residents, who by nature of their specialty may have been keener to learn about concussion.
49% loss to follow up.

	Harwayne-Gidansky I, Bellis JM et al (35)
	2017, Simulation and Gaming
	USA
	20 paediatric EM interns
	Single centre, simulation based, blinded randomised control trial. hypertension. Subsequently collected data from EMPs future notes on patients with minor head injury.
	Participants randomised to either clinical teaching with simulation on minor head trauma and PECARN* rule vs clinical teaching with simulation on intracranial
	Improved adherence to guidelines in intervention group, they performed to a level several years above their current grade.
	Simulation scenarios on decision making, diagnosis and management of head injuries in the ED can be improved with simulation and potentially advance EMPs decision making to that of a higher grade.
	EM curriculums should aim to have simulation training on head injuries presenting to ED and their onward disposal.
	Single tertiary care centre.
Small numbers.
Unblinded 
Required EMPs to fill in extra sheet in notes for study purposes for each patient presenting with head trauma, it is unclear what percentage this was done for as only 144 were completed over a one-year period. 
Selection bias may be present when extra form is needed.

	Lane A, Berkman MR et al (23)
	2017, Journal of Emergency Meidicne
	USA
	1855 chart reviews in a level 1 trauma centre in USA 
	1 year chart review of discharge instructions for patients discharged with a closed head injury
	No
	Only 71% received discharge advice, those with SRCs were more likely to receive advice. RTP advice only given to 29% of SRCs 
	Significant amount of patients discharged with no advice. Vast majority of patients not receiving adequate RTP advice
	Further education is needed aimed at EMP discharge of patients with concussion.
	Single centre tertiary care centre.
Study was a quality improvement project.
Limited to note review.
Retrospective data



	Stern RA, Seichepine at al (36)
	2017, Journal of Neurotrauma
	USA
	67 ED directors
	Online 32 question survey
	No
	35% of EDs did not use guidelines in management of concussion, of the 65%, 57% reported inconsistent use. Clinicians mostly used clinical examination over decision rules regarding decision to request neuroimaging.
	Poor utilisation of guidelines and clinical decision rules may represent a lack of knowledge 
	There is a need to improve knowledge translation from clinical guidelines to practice.
	Open to self-selection and recall bias.
Under-representation of rural hospitals.
Only senior EMPs surveyed and only one from each hospital, is this representative of the average EMP?

	Brown AM, Twomey DM et al (14)
	2018, Injury Prevention
	Australia
	540 ED records of 16+ year olds presenting with mTBI
	Retrospective chart review audit 
	No
	74.1% had documented safe discharge, 33% received discharge education. Only 65.3% of those meeting criteria for CT had one performed.
	Lack of adherence to clinical guidelines may represent knowledge gaps within this population.
	Further efforts are needed at knowledge translation from guidelines to clinical practice.
	Retrospective.
Single centre.
Review of handwritten notes.
States that there was potential for missing charts.


	Rowe BH, Eliyahu L et al (37)
	2018, American Journal of Emergency Medicine
	Canada
	250 adult ED patients at 3 different sites.
	Prospective observational cohort study, measuring proportion of patients that met WHO criteria for concussion who were correctly diagnosed by the treating EMP.
	No
	16% who met criteria were misdiagnosed in the ED.
Those who were correctly diagnosed spent less time in ED
	Apparent knowledge gap in EMPs diagnosing concussion, seemingly different presentations e.g. RTC related head injury were more at risk of misdiagnosis.
	Further efforts are needed at educating EMPs and range of presenting mechanism of injuries for concussion, this interestingly may reduce ED LOS for these patients.
	Not 24-hour research cover so may have missed patients, convenience sample.
Unable to comment on LOS overnight or at weekends.
Unaware if EDPs aware of study, if so open to Hawthorne effect.
Only included English speaking adults.

	Sirisena D, Walter J et al (38)
	2018, Singapore Medical Journal
	Singapore
	52 EDPs
	17 item online questionnaire

	Nil
	EDPs manage concussion on a regular basis. 75% were unaware of existing clinical guidelines. Only 50% 
	Limited training in concussion amongst cohort, however no significant differences between those who had and those who hadn’t had training (small numbers).
	Further training in concussion is needed for EDPs and evaluation of different training methods.
	Single centre.
Self-selection and recall bias.

	Koval RR, Zaesky CC et al (39)
	2020, Annals of Emergency Medicine
	USA
	98 ED records
	Prospective observational study, involving ED chart review with 2 stage identification questions used at triage
	Nil
	<50% had adequate documentation of concussion signs and symptoms. 41.7% diagnosed received discharge instructions.
92.3% had not any formal training on concussion.
	Poor documentation and lack of appropriate discharge advice would suggest inadequate knowledge
	Education should highlight the importance of correct diagnosis and discharge advice
	Chart review, therefore reliant on ED written notes.
Single centre.
Single unblinded reviewer.
Unvalidated screening questions.
May have missed patients with concussion/mTBI.

	Rashid H, Mishra S and Dobbin N (40)
	2021, Brain Injury
	UK (England)
	102 EDPs across 15 EDs 
	Cross-sectional, multi- centre study using a 22-item online questionnaire
	Nil
	63.6% were aware of clinical guidelines regarding SRC. 57% were aware of graduated return-to-sport, 42% provided written discharge instructions.
6% had previous training as part of their EM training, with 13.6% having training outside ED, with 86.4% with no training. 95% felt should be part of training.
	Lack of knowledge of guidelines would suggest a knowledge gap amongst respondents. Respondents were overwhelmingly in favour of having formalised concussion training as part of EM training.
	More efforts should be mad in the training of EMPs regarding concussion.
	Open to self-selection and recall bias.
No data amongst EDs to allow comparison between sites.
Focus solely on SRCs and not all mTBIs.

	Yengo-Kahn AM, Hibshman N et al (41)
	2021, Paediatric Quality and Saftey
	USA
	935 patients
· 375 pre
· 560 post
	Chart review observational pre/post intervention study 
	Education sessions (slide-based group lectures) and improved discharge paperwork.
	Higher rates of more junior clinicians discharging post intervention.
Increased rates of RTP discharge advice 33% vs 69% and RTL from 50% to 95%.
Results worsened when there was a staff changeover
	Education of EMPs lead to improved compliance with current guidelines.
Education sessions may need to be repeated, specifically at changeover times.
	Education sessions may be of benefit to EDPs in improving compliance with guidelines, efforts should be made regularly but particular importance should be paid to times of changeover/rotation of staff.
	Single centre.
Didn’t record attendance at education sessions.
Unclear if improvement secondary to education or improved discharge advice.
Unclear what educational methods would prove most beneficial.
Demographic differences between two groups.
“Excitement regarding the project” may have been confounding factor. Retrospective data.
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