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ABSTRACT
AIM: To assess the current state of knowledge around sport-related concussion (SRC) guidelines and 
management among primary care doctors in New Zealand.
METHODS: An online, self-administered, 21-item multi-choice questionnaire targeted at general 
practitioners and urgent care doctors in New Zealand was used. Main outcome measures were knowledge 
and management of patients with SRC through to return-to-sport.
RESULTS: There were 230 total valid responses. Over half had no knowledge of the Consensus Statement 
on Concussion in Sport, and only 43% used the Sport Concussion Assessment Tool (SCAT) routinely. Fifty-
eight percent would prefer to have a screening tool integrated into their patient management software. 
Most reported using appropriate management strategies for patients with concussion and recognised 
the potential benefit of relative cognitive and physical rest. There was low utilisation of referral pathways 
to allied health practitioners and specialist concussion services. Half (53%) felt confident in managing a 
patient with SRC and 46% felt comfortable managing return-to-sport.
CONCLUSION: Primary care doctors have good knowledge of SRC but are not as confident managing return-
to-sport. Further education opportunities were identified. Development of concussion tools adapted for 
use in primary care, integrated with patient management software and that support pathways to optimise 
patient recovery are recommended.

Sport-related concussion (SRC) is a form 
of mild traumatic brain injury (mTBI) 
induced by biomechanical forces that 

can lead to prolonged cognitive, emotional 
and physical effects.1,2 SRC is a significant 
problem in New Zealand.2 In 2019, there 
were 6,217 claims to the Accident Compen-
sation Corporation (ACC, New Zealand’s 
no-fault accident compensation programme) 
for SRC, at a cost of NZ$22.5 million.3 Rugby 
union, football and cycling were the sports 
with the greatest number of SRC claims.2,3 
SRC claims have increased steadily across 
the last decade, up 90% from 2010 to 2019.3

The assessment and management of SRC 
is an evolving field. Recommendations 
have changed following each of the five 
Concussion in Sport Group (CISG) Interna-
tional Consensus Conferences.4 The latest of 
these guidelines were released in 2017 and 
cover care of SRC from side-line assessment 
through to clinical evaluation and steps for 

recovery.1 In conjunction with the guide-
lines, the Sport Concussion Assessment Tool 
(SCAT) 5th Edition was also published.5 This 
tool was designed to be used by medical 
professionals and includes screening assess-
ments for the cognitive and physiological 
effects of concussion and a symptom report 
scale. The SCAT is included in the 2016 ACC 
guidelines on the management of SRC.6 The 
ACC guidelines’ key message to players, 
coaches and umpires/referees is: “Recognise, 
Remove and Refer.” The ACC guidelines 
also recommend that players report to a 
medical doctor for definitive diagnosis and 
care.6 Concussion is a medical diagnosis 
requiring clinical judgement and consider-
ation of multiple non-specific history and 
examination features.1,4,6 Doctors working in 
primary care must therefore have an under-
standing of SRC assessment, management 
and guidelines for return-to-sport, in order 
to appropriately treat these patients.
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A survey of 93 general practitioners (GPs) 
and emergency doctors (EDs) conducted in 
Canada identified that GPs and trauma clini-
cians had limited awareness of consensus 
statements on SRC and rarely referred to 
guidelines.7 In that study, there was very 
poor usage of the SCAT, with 86% of EDs and 
54% of GPs reporting having never used the 
tool. It is unclear whether this reflected a 
lack of awareness or lack of utility of the tool 
outside of the sports-medicine context for 
which it was originally designed. 

Although international studies have 
explored GPs’ and other primary care and 
specialist doctors’ knowledge and under-
standing of SRC,7–10 no such studies have been 
undertaken in a New Zealand medical popu-
lation. Therefore, the purpose of this study 
was to assess the current state of knowledge 
and use of SRC guidelines and management 
among primary care doctors in New Zealand.

Methods
We used an anonymous, online, 21-item 

multi-choice questionnaire based on a 
validated questionnaire used in previous 
studies.7 Prior to its distribution, the survey 
was piloted and reviewed by nine sport and 
exercise physicians to ensure completeness 
and readability. The questionnaire included 
questions about the participant’s place of 
work, the number of SRC they see in clinical 
practice, where they obtained information 
on SRC, the tools they used to diagnose 
SRC and their knowledge, attitudes and 
behaviour towards SRC. The response to 
each question was predominantly captured 
on a 5-part Likert scale, and where appro-
priate there was the option for free-text 
comments. Anonymous demographic infor-
mation included details about vocational 
training, postgraduate sports medicine qual-
ifications completed, years since graduation 
and geographical location.

All doctors working as GPs or urgent 
care physicians (UCPs) were eligible to 
participate. An invitation to participate 
in the online survey (SurveyMonkey Inc., 
San Mateo California, USA, http://www.
surveymonkey.com) was included in the 
newsletters of the Royal New Zealand 
College of Urgent Care (RNZCUC) and the 
primary care continuing medical education 
(CME) organisation the Goodfellow Unit. 
Also, in order to gain the largest possible 

sample, the survey and an open invitation 
to disseminate were promoted via Facebook 
on the RNZCUC page and New Zealand 
medical practitioners’ group pages, . In 
addition, members of the research team 
attended the Goodfellow Symposium and 
webinars in 2018 and invited GPs and UCPs 
to participate. Questionnaire responses were 
collected from October to December 2017 
and from March to May 2018. 

Ethical approval was provided by 
Auckland University of Technology Ethics 
Committee (AUTEC Reference #16/187). 
The ACC Research Ethics Committee 
also approved the study. A survey was 
considered valid and included for analysis 
when respondents completed at least 80% 
of questions. Responses were summarised 
using frequencies and percentages; 
descriptive statistics were used to analyse 
the data. Comments in the free-text fields 
were categorised using conventional content 
analysis to assist in the interpretation of the 
quantitative results.11 

Results
All data were extracted into SPSS (IBM 

SPSS, Chicago, version 25). A total of 183 
potential participants read the Goodfellow 
Unit invitation, and 402 doctors on the 
RNZCUC mailing list were emailed and 
invited to attend; the total number of invites 
was 585. There were 145 responses, yielding 
an initial response rate of 25%. A further 61 
completed the survey during the Goodfellow 
Symposium, and further promotion resulted 
in 230 total valid responses. We could 
not calculate the total number of invites, 
because of the use of social media, the 
encouragement to freely disperse the link to 
the study through professional contact lists 
and the invitation to participate during the 
Goodfellow Symposium, and so it was not 
possible to measure our final response rate. 

The characteristics of the sample are 
outlined in Figure 1 and Table 1. The 
majority of participants were GPs (59%) or 
GP registrars (14%). Eighteen percent were 
UCPs or trainees, who were based across 
all regions of New Zealand (Table 1). The 
majority (77%) reported working in an 
urban practice. There were 52 doctors (23%) 
who reported working for a rural practice. 
Participants had been practicing clinically 
for an average of 21 years since graduation, 

http://www.surveymonkey.com
http://www.surveymonkey.com
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Figure 1: Distribution of responses by geographic area.

 Table 1: Types of physicians surveyed (n=230).

Type of physician Frequency (%)

General practitioner (GP) 136 (59)

GP registrar 32 (14)

Urgent care physician (Fellow) 26 (11)

Urgent care trainee (registrar) 17 (7)

Emergency physician (Fellow or registrar) 3 (1)

Other 16 (7)

Estimated number of SRC patients seen in past two years Frequency (%)

0 7 (3)

1–2 29 (13)

3–5 55 (24)

6–9 39 (17)

10–20 52 (23)

More than 20 48 (21)
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with a range of 1–46 years. A small number 
(n=26, 11%) had undertaken postgraduate 
study in sports medicine. Forty-four percent 
had assessed ten or more SRCs in the past 
two years, and 3% had not seen any patients 
with SRC the past two years.

Participants reported using a wide range 
of information sources on concussion as 
shown in Table 2. The information sources 
that were reported to be the most useful 
were those created by Best Practice Advisory 
Centre New Zealand (Bpacnz Ltd) and GP 
conference/CME presentations, with 73% 
and 69% of participants finding them useful 
respectively.

All (100%) of the participants indicated 
that taking a history and conducting 
a physical exam was important when 
assessing for SRC. Only 41% had heard of the 
CISG Consensus Statement on Concussion 
in Sport. Although 83% had heard about 
the SCAT, only 43% of them found the tool 
was easy to use in a clinical setting. Of those 
familiar with the SCAT tool, 58% would 
prefer to have it integrated into their patient 
management software to facilitate its use. 
Less than half (43%) of all participants 
usually or always used the SCAT to assist 
with their assessment. Although we did not 
specifically ask about barriers to using the 
SCAT or other diagnostic tools, across the 
25 free-text responses in this section of the 
survey, seven participants commented that 
time pressures and limitations in funding 
were barriers to concussion assessment 
and management, as the SCAT took longer 
to complete than the appointment time 
typically allocated. Few participants (3% for 
each) routinely used computer-based evalu-
ations or diagnostic imaging when assessing 
for SRC.

Table 3 outlines responses related to 
the knowledge, attitudes and behaviours 
of the surveyed medical practitioners. 
All participants agreed that a player who 
has been concussed should not return to 
sport the day the concussion occurred. The 
majority of participants (82%) agreed that 
a concussed patient should not return to 
contact sport for three weeks and should 
follow a return-to-play protocol prior to 
returning to sport (94%). Most participants 
(89%) considered that a SRC could lead to 
long-term brain damage. Over 80% of those 
surveyed believed a player should seek 

assessment from a doctor on the day the 
injury occurred.

The most agreed upon strategies for 
management were cognitive and physical 
relative rest (activity at a level below that 
which provokes the patient’s symptoms). 
Seventy-eight percent of participants 
always or usually recommended relative 
cognitive rest, and 82% of doctors recom-
mended relative physical rest. Seventy 
eight percent always or usually recom-
mended use of non-narcotic analgesia, 
and 35% always or usually recommended 
nonsteroidal anti-inflammatory drugs. Use 
of opioid analgesia was appropriately low, 
with 88% never or rarely using them for 
SRC. There was a low utilisation of referral 
pathways to allied health practitioners, 
with a third of participants (34%) never 
or rarely referring SRC patients to phys-
iotherapy and only a third (34%) usually 
or always referring a patient for specialist 
support from a concussion service. 
Free-text responses indicated a range of 
barriers to concussion specialist services, 
including declined referrals, access issues 
for rural practises and a lack of knowledge 
of the ACC concussion service. The majority 
of participants (66%) recommend that 
patients get reviewed within 7–10 days of 
the initial visit. Just under half (49%) stated 
that they would provide this follow-up, 
with 46% reporting they refer them back to 
the patient’s usual GP. 

Just over half of participants (53%) felt 
confident in managing a patient with SRC. 
There was notable variance in participants’ 
confidence in advising on return-to-sport, 
with only 46% agreeing that they feel 
confident in advising patients on how to  
do this. We used Spearman’s correlation 
coefficients to explore whether there 
were any significant associations between 
physician type, years since graduation, 
practice type and number of concussions 
seen with level of confidence in managing 
SRCs; there was no significant association 
between physician type, years since grad-
uation or type of practice (urban vs rural) 
and confidence in managing SRC at the 
p<0.05 level. However, participants who 
saw patients presenting with concussion 
more frequently had significantly higher 
confidence in managing these injuries 
(r=0.26, p<0.001). 
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Table 2: Usefulness of information sources from the past two years.

Information source frequency 
(%)

Very 
useful

Fairly 
useful

Not very 
useful

Not at all 
useful

Not ap-
plicable 
(never 
or rarely 
used)

GP journal articles 15 (7) 81 (35) 65 (28) 10 (4) 44 (19)

Emergency medicine journal 
articles

10 (4) 44 (19) 19 (8) 5 (2) 135 (59)

Sports medicine journal articles 14 (6) 32 (14) 15 (7) 7 (3) 144 (63)

Best Practice Advisory Centre 
New Zealand (Bpacnz Ltd) articles/
website

73 (32) 96 (42) 30 (13) 7 (3)  13 (6)

ACC SportSmart website contents 38 (17) 69 (30) 22 (10) 7 (3) 79 (34)

GP conference and CME presen-
tations

72 (31) 87 (38) 23 (10) 6 (3) 32 (14)

Urgent care conference and CME 
presentations

29 (13) 27 (12) 9 (4) 6 (3) 139 (60)

Emergency medicine conference 
and CME presentations

12 (5) 19 (8) 13 (6) 7 (3) 163 (71)

Sports medicine conference and 
CME presentations

15 (7) 16 (7) 13 (6) 8 (4) 161 (70)

Consultants’ letters 22 (10) 66 (29) 36 (16) 29 (13) 59 (26)

Hospital rounds or CME 6 (3) 19 (8) 14 (6) 17 (7) 156 (68)

Mixed media (newspaper, web-
sites, television shows or maga-
zine articles)

4 (2) 50 (22) 54 (24) 31 (14) 70 (30)
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Table 3. Knowledge, attitudes and behaviours around sport-related concussion.

Knowledge, attitudes and be-
haviours around sport-related 
concussion
frequency (%)

Strongly 
agree

Agree Neutral Disagree Strongly 
disagree

To sustain a concussion a patient 
must have a blow to the head

11 (5) 33 (16) 19 (9) 105 (49) 45 (21)

All concussion patients lose con-
sciousness

3 (1) 2 (1) 3 (1) 84 (39) 122 (57)

Patients who are concussed 
should not play contact sport for 
three weeks

77 (36) 98 (46) 17 (8) 17 (8) 5 (2)

After three weeks a patient can re-
turn to normal sporting activities

15 (7) 86 (40) 45 (21) 50 (23) 18 (8)

SRCs may cause long-term dam-
age to the brain

104 (49) 86 (40) 16 (8) 5 (2) 2 (1)

A concussed patient may not have 
any symptoms or signs at the time 
of assessment

66 (31) 129 (60) 11 (5) 8 (4) 0 (0)

A player should seek an assess-
ment from a doctor on the day of 
injury

62 (29) 112 (52) 26 (12) 14 (7) 0 (0)

A player who has been concussed 
should not return to sport the day 
of injury

183 (86) 31 (15) 0 (0) 0 (0) 0 (0)

A player who has been concussed 
should follow a gradual return to 
play protocol before returning to 
full participation

135 (63) 66 (31) 11 (5) 1 (.5) 0 (0)
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Discussion
This study aimed to determine the current 

state of knowledge of existing SRC guidelines 
and the management of SRC among primary 
care doctors in New Zealand. We found 
that just over half of clinicians surveyed 
felt confident managing SRCs. However, a 
higher proportion did not feel confident 
advising on safely returning to sport. Our 
current ACC guidelines6 recommend that 
sportspeople affected by SRC should seek an 
assessment from a doctor. These findings 
highlight the need to address knowledge 
gaps and provide support to doctors in 
managing SRC and return-to-sport.

There was a lack of consistency regarding 
the ease of use of concussion assessment 
tools. Less than half of participants reported 
using the SCAT, which is endorsed by 
ACC guidelines6 and is currently the most 
widely used instrument for concussion 
assessment within the sports context. 
However, the SCAT does have limitations 
that might impact its use in primary care. 
For example, our study showed that time 
constraints were reported to be a barrier 
to using the SCAT. This is perhaps unsur-
prising given that, even for well-practised 
clinicians, this tool takes a minimum of 
10 minutes to complete.4,5 The symptom 
checklist has been reported to demon-
strate clinical utility in tracking recovery,1,12 
although the utility of the remainder of the 
SCAT appears to decrease significantly 3–5 
days after injury.4 Evidence also suggests 
that the symptom scale has been found 
to potentially reflect non-brain injury 
processes such as migraine.13 Poor uptake of 
the SCAT in primary care, as found in  this 
research and similar studies in Canada,7,8 

suggests the need for the development of a 
validated concussion assessment tool that 
can assist in diagnosis, identify patients 
who would benefit from early referral to 
multidisciplinary care and be used to track 
recovery. Any new tool should be time-ef-
ficient and able to be completed within a 
typical primary care consultation. It is also 
worth noting that doctors will be assessing 
patients with potential concussion from 
both sports- and non-sports-related trauma, 
and any new or modified tool would ideally 
be applicable to all concussion regardless of 
environment.

The most recent CISG Consensus 
Statement on Concussion in Sport recom-
mends an initial period of physical and 
cognitive rest immediately after sustaining 
an SRC and a graduated return-to-sport 
only once concussion symptoms have 
resolved.1 A brief period (24–48 hours) of 
cognitive and physical rest is appropriate 
for most patients.1,14–16 Following this period, 
patients should be encouraged to grad-
ually increase non-sporting activity while 
staying below their cognitive and physical 
symptom exacerbation thresholds and 
avoiding activities that have an increased 
risk of re-injury.1,16 More research is needed 
to evaluate the optimal amount and type of 
rest after SRC.1,16,17 However, no evidence 
indicates that strict rest for more than 
three days is beneficial to recovery from 
concussion.16–18 In the current study, most 
participants reported using appropriate 
management strategies for patients with 
concussion, such as non-narcotic anal-
gesia. That a high number of respondents 
recommended relative cognitive and 
physical rest indicates an understanding of 
the shift towards relative rest rather than 
absolute rest.1,14 Furthermore, this appears 
to suggest that these clinicians may have 
a better understanding of how to manage 
SRC than prior cohorts of doctors in inter-
national studies, where less than half of 
family physicians were found to be advising 
appropriate cognitive rest.7 This finding may 
also reflect the fact that the evidence advo-
cating relative, rather than absolute, rest is 
reasonably new and therefore has become 
more established in clinical practice since 
the previous studies.

Studies have shown that the use of 
formal return-to-activity and return-to-
school protocols can effectively change 
healthcare providers’ clinical practice and 
increase knowledge and confidence in 
treating concussion.19 Progression strategies 
for return-to-sport and return-to-school 
are available online and incorporated 
into the SCAT 5th Edition document.1,5,15 
However, if less than half of those surveyed 
were using the tool regularly, and if a 
greater number were not aware of the 
CISG Consensus Statement on Concussion 
in Sport, those surveyed who were not 
familiar with the SCAT5 or CISG may not 
be aware of the corresponding rehabili-
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tation, return-to-school and return-to-sport 
recommendations. 

In recent years, as those in sport have 
become more aware of SRC, many New 
Zealand National Sports Organisations 
(NSOs) have introduced concussion 
policies. Aspects of these policies, such 
as mandatory stand-down periods after 
injury, differ across codes, which may have 
caused confusion for both clinicians and 
members of the public. This is a particular 
problem for young people who may play 
several different sports over the course 
of a week. The lack of consistency may 
influence clinicians’ confidence managing 
safe return-to-sport following SRC. It is 
suggested that NSOs consider developing a 
consistent return-to-sport message that can 
be delivered to all players. There does seem 
to be greater confidence in the recommen-
dation that no player should return to sport 
on the day of the injury, where the advice is 
more definite and consistent.

Other knowledge gaps identified include 
the belief a patient must have a blow to 
the head to sustain a concussion (21% of 
respondents). Although concussion is caused 
by biomechanical forces, it may be caused 
by a direct blow to the head, the face or the 
neck, or elsewhere on the body if there is 
an impulsive force to the head.1 This is an 
important area for further education to 
ensure all concussions are recognised and 
to capture an accurate diagnosis in those 
patients that may not have sustained a direct 
blow to the head. 

The CISG define persistent symptoms 
as those beyond 14 days in adults and 
four weeks in children. Most patients 
are expected to recover within this time-
frame.1 However, this has been challenged 
by recent research.12 Other studies have 
illustrated that 30–55% of those who sustain 
an SRC experience persistent post-con-
cussive symptoms beyond two weeks.12,14,17 
Persistent symptoms can result in signif-
icant morbidity and impact for the affected 
individual and their whānau. It is increas-
ingly recognised that there are a range of 
reasons for patients to experience persistent 
symptoms and that treatment should be 
individualised to the patient and their 
needs.1,20 Prolonged symptoms may be due to 
persisting physiological concussion, cervical, 
vestibular and ocular post-concussion 

defects, psychological variables or a combi-
nation of these factors.1,17 Recent research 
surveying physiotherapists in New Zealand 
indicated good levels of knowledge of SRC 
and that physiotherapists currently provide 
a wide range of primary care services for 
people with concussion that align with 
international recommendations.21,22 Physio-
therapists have a strong desire to be more 
involved in side-line recognition and player 
removal, concussion assessment testing and 
return-to-sport integration.21 In addition to 
providing physiotherapy care for concurrent 
cervical injury and vestibular dysfunction, 
there may be other benefits of greater 
physiotherapist involvement in the care of 
these patients.22 Physiotherapists are more 
likely to be present during training and 
games, and  they often have a close rela-
tionship with players and coaching staff;21 
therefore physiotherapists provide a useful 
role in recognition of possible concussion 
and are a source for supplementary history 
of the concussive event.22 Following a 
doctor’s assessment and medical diagnosis, 
physiotherapists can then assist in super-
vising the agreed graduated return-to-sport 
protocol, monitoring a patient for persistent 
symptoms and providing a liaison between 
doctors and coaches. A collaborative 
approach, involving a range of different 
clinicians, is therefore most appropriate for 
SRC patients.1,16,20

Although relative rest and symptomatic 
treatments form the mainstay of initial 
management for SRC, recent research 
supports the use of sub-symptom threshold, 
sub-maximal exercise, for patients with 
persistent concussive symptoms.14,16,17,23 
Controlled exercise performed at an 
intensity, and for a duration, that does not 
exacerbate symptoms is safe and bene-
ficial for adult and adolescent patients 
with persistent symptoms following 
concussion.16,17,23 Makdissi et al’s review 
of the literature on the management of 
those with persistent concussion symptoms 
concluded that “cases of concussion in 
sport where clinical recovery falls outside 
the expected window (ie, 10 days) should 
be managed in a multidisciplinary manner 
by healthcare providers with experience 
in sports-related concussion.”20 In New 
Zealand, patients experiencing persistent 
symptoms can be referred to an ACC-ap-
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proved multidisciplinary concussion 
service for ongoing management, including 
prescription of sub-threshold exercise for 
suitable patients. Given a New Zealand 
study of those presenting for treatment for 
SRC reported that only 45% of patients were 
clinically recovered by 14 days, it appears 
that a large number of patients may benefit 
from this type of service.12 The current 
study revealed that only one third of doctors 
usually or always referred their patients 
to multidisciplinary concussion services, 
and identified some perceived barriers to 
access, including a lack of doctor knowledge 
of the ACC service, barriers in the referral 
process and geographical barriers to access 
to concussion services outside large urban 
centres. Barriers such as these may reduce 
referral rates. Further research may help to 
identify areas for system improvement. We 
agree with Maxtone et al that early access 
to active rehabilitation services in acute 
concussion may be an effective use of health 
resources in New Zealand.22

Finally, the current study also highlights 
the need to ensure information and guide-
lines on SRC reach those working in primary 
care. Our study indicates that primary care 
doctors do not utilise medical journals or 
ACC guidelines when looking for treatment 
recommendations. Provvidenza’s research 
on transferring knowledge from concussion 
consensus statements to improve patient 
care indicates that, although printed 

education materials are valuable for rein-
forcing knowledge transfer, they are an 
ineffective standalone method for improving 
physician performance.24,25 GP CME 
conferences and Bpacnz publications were 
identified by our participants as the most 
helpful resources. Interactive education 
sessions or webinars, supplemented by print 
or online written material, may therefore 
provide an effective education strategy.24 
The integration of treatment pathways 
and guidelines into patient management 
software and health pathways may also 
support primary care clinicians in best 
practice management of concussion. 

This study is the first to look at care of SRC 
in the New Zealand primary care context. It 
does have a number of limitations. Multiple 
methods of distribution were chosen to 
increase the number of participants and 
reduce barriers to participating in the 
study; however, as a result it is difficult to 
calculate our response rate. Primary care is 
also a heterogenous workforce and inev-
itably there are areas of this workforce 
who are not represented in these results. 
Additionally, as the study only explored 
sport-related concussion, these findings 
may not be representative to non-sport-re-
lated injury. Finally, there is the potential 
for recall bias in any survey, and there is a 
risk of selection bias, as it is likely that those 
clinicians with an interest in sport and SRC 
were more likely to participate.
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