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INTRODUCTION

In 2013, Michigan enacted legislation requiring parents and athletes to receive
educational material concerning sport-related concussion (SRC). The aim of this study
was to examine trends in concussion knowledge of parents from one community
following implementation of Michigan’s Sports Concussion Laws (MSCL).

METHODS

A convenience sample of parents of students from a suburban school district were
surveyed via district email at one year and five years post MSCL implementation. Results
were compared to an equivalent 33-item survey obtained prior to the law. Individual
questions were compared between the three surveys using Chi-square analysis with
statistical significance observed at p < 0.05.

RESULTS

A total of 381 responses were obtained from the one-year post-MSCL (1yMSCL) and 178
in the five-year post-MSCL (5yMSCL) survey. Awareness of district policy regarding
concussion was significantly higher after implementation of the MSCL (i.e., 77% at
1yMSCL and 71% at 5yMSCL) compared to prior 18% pre-MSCL (p < 0.0001). Respondents
to the 5yMSCL survey were also significantly more aware of medical guidelines
surrounding “return to play” after SRC compared to 1yMSCL (84.8% v 78.7%, p = 0.01). At
5yMSCL, significantly more respondents agreed that head injuries could cause more brain
damage to children than adults (86.5% v 78.7% at 1yMSCL, p = 0.03). Finally, most parents
at both survey periods rated the concussion educational material as the most helpful
information source regarding SRC.

CONCLUSIONS

Based on these results, parental knowledge awareness appears to have increased
concerning awareness of medical guidelines for SRC and potential brain damage risks to
children after enactment of the MSCL.

INTRODUCTION traumatic encephalopathy (CTE). For example, a 2017 study

showed that 110 of 111 former NFL players had CTE evident
In 2016, the National Football League (NFL) settled for al- ™ brain autopsy.! This finding helped increase mainstream
most 1 billion dollars over thousands of lawsuits regarding media attention on concussions during contact sports for

mild traumatic brain injury (mTBI), better known as “con- adults, ac.lolescents and children. .
cussion.” At the time of this paper, these settlements are Organized sports have long been an integral element of

still ongoing. These lawsuits began after growing awareness American cultpre for children a“‘fl adolesc.:ents. .Alt.hough
of the long-term consequences of concussions (e g., chronic football has gained the most attention for highest incidence
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of concussion, many other sports (e g., soccer, lacrosse,
baseball, softball, ice hockey, and others) have been shown
to impose significant concussion risks.2~>

For over two decades, there have been guidelines and
sideline assessment tools (e g., Sports Concussion Assess-
ment Tool, 5t edition (SCAT5) available to coaches, sports
trainers and physicians to examine athletes after head
trauma.5~? It has only been recently that emphasis has been
placed on training school professionals and parents who
may have more continued contact with children.10:1! For
example, the 2003 CDC HEADS UP program to educate
health care professionals has rapidly expanded to school-
wide programs and partnerships with large sports organi-
zations.1%13 In 2011, however, a study completed by the
first author of this paper demonstrated that survey respon-
dents in one community still had limited knowledge regard-
ing concussions.14

Since that study, Michigan and several other states have
passed legislation to improve parental education of sports-
related concussion risks in youth athletes.!5> Michigan Pub-
lic Acts 342 and 343 were enacted in 2013 and amended
in 2017 with Public Act 137. The laws were entitled 2013
Sports Concussion Laws (MSCL).15 In this legislation, a
youth athlete was defined as an individual who participates
in an athletic activity and is under 18 years of age. Legis-
lators required that all “organizing entities” (e g., schools,
park and recreation departments, other groups organizing
sporting events for youth athletes) provide an educational
handout be distributed to parents of youth athletes and that
both parents and children acknowledge reception of the
handout before their child can participate in school-spon-
sored athletics.16

PURPOSE OF STUDY

Following implementation of the MSCL in 2013, the authors
investigated parents’ knowledge and attitudes regarding
sport-related concussion (SRC) at one-year post-MSCL
(1yMSCL) and five years post-MSCL (5yMSCL). The aim of
this descriptive correlational study was to evaluate relative
changes and trends in parental knowledge and perceptions
of SRC after maturation of the MSCL. The authors had hy-
pothesized that parental knowledge levels regarding the
MSCL would significantly increase from maturation of the
MSCL and heightened media attention of SRC.

METHODS

The authors compared the results of their serial one (i.e.,
2014) and five-year (i.e., 2018) post-MSCL surveys with sur-
vey responses obtained from the authors’ previous 2011
study.14 The study described in this paper included these
later surveys administered to parents and guardians of stu-
dent athletes enrolled in the suburban, middle-class, Clark-
ston Michigan Community School District. The district had
approximately 7100 enrolled students at seven elementary
schools (K-5), two middle/junior high schools, and two high
schools. The district also had a virtual academy and an Early
Childhood Center serving children ages 3-5.17

Prior to dispersing surveys, project approval from the su-
perintendent of the school district was provided. Institu-

tional Review Board approval was obtained from the pri-
mary author’s health system. Individuals who were enrolled
in the school district email list were sent a 33-item elec-
tronic survey link created by the authors.

Respondents were asked to follow a link to a SurveyMon-
key™ website to complete the questionnaire (see Appen-
dix).

The first informational item described the nature of the
survey and asked for consent. The last question provided re-
spondents the opportunity to select a school within the dis-
trict to win fifty free bicycle helmets. This was offered as a
small approved incentive for parents to complete the survey
and the school with the most votes would receive the hel-
mets.

At the time of the 2014 survey, there were approximately
6,500 emails within the school district list. The email sys-
tem potentially included duplicate listings, non-active list-
ings, or listings for more than one parent/guardian per stu-
dent. The survey link was sent two to three times over
several weeks to maximize responses.

Identical surveys were used for both 1lyMSCL and 5yM-
SCL surveys to ensure comparability. All survey questions
were the same as in the pre-MSCL survey with the exception
of two additional items that asked respondents about their
awareness of the MSCL and usefulness of various informa-
tional resources concerning SRC.

Data sets were collated and compared. Measures were in-
dexed on dichotomous, three-point and four-point Likert
Scales. Scores from individual questions and combined ar-
eas were compared between survey periods. A McNemar
Test for paired proportions analytic procedure was used to
compare pre-MSCL responses to current responses. Individ-
ual questions were compared between the three surveys us-
ing Chi-square analyses with statistical significance set at p
value < 0.05. The authors had generated a minimum esti-
mated sample of 170 respondents during each survey time
period to achieve power of 80% to detect whether there was
a significant relative change in awareness of 35% for a total
of at least 340 respondents across each survey subgroup.

RESULTS

Approximately 6,500 email addresses were utilized using
the school district electronic mailing list. The number of
addresses that are duplicates, inactive and/or unattended is
unknown. A total of 381 discrete survey responses (5.9% of
the email distribution list) were obtained for the 1yMSCL
survey, and 178 (2.7% of list) for the 5yMSCL survey. The
pre-MSCL study had 245 respondents.

Of our 178 5yMSCL respondents, the vast majority were
female (160 or 90%) with a mean age of 44 (SD 9.06). Al-
though most respondents (i.e., 90%) identified themselves
as parents or guardians, a small percentage were reportedly
school employees or other family members. Over 80%
(n=142) of total respondents had reportedly earned a bach-
elor’s degree or higher. The demographic characteristics of
the 5yMSCL respondents were not significantly different
from the 1yMSCL respondents. Of the 5yMSCL respondents,
30 (17%) reported personally having sustained a prior head
injury and nearly one-third (31%) of their student-athletes
reported such injury.
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Table 2: Sports Participation

Sport Number of Athletes 1yMSCL Number of Athletes 5yMSCL
Number (% of total) Number (% of total)
Soccer 221(12.4) 83(12.1)
Swimming 153(8.6) 62(9.0)
Ski/snowboard 149 (8.4) 59(8.6)
Basketball 141(7.9) 58(8.4)
Football 130(7.3) 54(7.8)
Baseball 145 (8.13) 54(7.8)
Dance 122 (6.8) 38 (5.5)
Track and Field 86(4.8) 31(4.4)
Cycling 73(4.1) 23(3.3)
Softball 56(3.1) 23(3.3)
Cheerleading 45 (2.5) 22(3.2)
Golf 66(3.7) 22(3.2)
Tennis 52(2.9) 22(3.2)
Lacrosse 40(2.2) 21(3.0)
Hockey 34(1.9) 19(2.8)
Bowling 60(3.4) 18(2.6)
Volleyball 65 (3.6) 17(2.5)
Wrestling 30(1.7) 17 (2.5)
Other: Gymnastics, Cross Country, 96 (5.4) 46(6.7)
Karate, Field Hockey, Marching Band,
Figure Skating, Weight lifting, Tae
Kwon Do, Diving, various other sports/
activities
Total: 1783 Total: 689

Overall, respondents had students in fairly similar dis-
tributions across preschool to high school categories (Table

Table 1: Student-athlete Grade Level

1). The number of students exceeded the number of parent/
guardian respondents due to having more than one child
enrolled at the time of the survey. The most reported
‘played’ sports were soccer (47%), swimming (35%), ski/
snowboarding (33%), basketball (33%), football (30%), and
baseball (30%), followed by 26 other sports. (Table 2) This
was similarly distributed between the 1yMSCL and 5yMSCL
surveys.

Approximately half (52%) of total athletes had been re-
portedly enrolled in a school-sponsored sport during the
year prior to the survey. Awareness of a school district pol-
icy regarding concussions (Figure 1) was 71% (n=126) at
5yMSCL, down from 77% at 1lyMSCL (p = 0.15), but still sig-
nificantly higher than pre-MSCL levels. (18%, p < 0.0001)

Attitudes towards student health and sport participation
remained largely unchanged across the three surveys. In
both post-MSCL surveys, 100% of parents and guardians
felt they were responsible for teaching their child to make
healthy choices, essentially unchanged from the pre-MSCL
(99.5%). Seventy-two percent (n=128) of respondents felt it
was important for their child to succeed in his/her sporting
activities, unchanged from 71% in the 1yMSCL (p = 0.88)
and 68% at pre-MSCL. (p = 0.44)

One area of changing attitudes was noted with 116 (65%)

Grade Number of Athletes

Number (% of total)
Preschool/kindergarten 36(12.7)
Grades 1-5 79(27.8)
Grades 6-7 51(18.0)
Grades 8-9 44 (15.5)
Grades 10-12 (High School) 74 (26.0)

Total: 284*

*Number of students exceeds respondents due to multiple child households

of respondents at 5yMSCL feeling that playing competitive
sports as a child would increase their professional success
as an adult, down from 72% at 1yMSCL (p = 0.08) and 75%
at pre-MSCL (p = 0.02). In summary, parent respondents did
not feel sports were as important to their children’s’ future
professional success with maturation of the MSCL.

Cultural perceptions regarding safety and head injuries
in athletics also remained largely unchanged. At five years
post-MSCL, only 93 (52%) of respondents felt enough at-
tention was being paid to safety in organized sports, un-
changed from 51% at 1yMSCL (p = 0.95). Pre-MSCL, 43% (p

Spartan Medical Research Journal 3



A Longitudinal Observation of the Influence of Michigan Sports Concussion Law on Parents' Knowledge and Perception of...

=0.09) of respondents felt there was enough attention paid
to safety.

Compared to professional sports, 149 (84%) of respon-
dents felt amateur sports should observe modified rules for
safety. Again, this was unchanged from the previous studies
(84% at 1lyMSCL and pre-MSCL; p = 0.70, p = 0.96). Notably,
46 (26%) of respondents felt that fighting in ice hockey was
an acceptable tradition, which is unchanged from previous
surveys (1yMSCL 28%, p = 0.68; pre-MSCL 30%, p = 0.35).

Most (n = 141, 79%) 5yMSCL respondents felt that they
could recognize a concussion in their child, which had in-
creased over the prior two surveys (74% in 1yMSCL, p =
0.17; 63% in pre-MSCL, p = 0.0003). After a child had sus-
tained a head injury, 36 (20%) of respondents believed that
they could determine whether their child was ready to re-
turn to play which was unchanged from 1yMSCL (20%, p =
0.93). However, this was increased from pre-MSCL levels, in
which only 10% of respondents indicated that they could
determine their child’s readiness to return to sports (p =
0.003).

Overall, parental knowledge on concussions had in-
creased over the course of the three surveys (Figure 2) When
asked if head trauma during childhood could cause more
damage to their developing brains compared to adults, 155
(87%) respondents agreed, representing a significant in-
crease from both the 1yMSCL survey (78%, p = 0.03) and
pre-MSCL survey (67%, p < 0.0001).

One hundred thirty seven (77%) respondents also agreed
that repeated head trauma in teen years could lead to early
dementia, increasing from 71% (p = 0.13) at 1lyMSCL and
65% (p = 0.01) at pre-MSCL. Most encouraging, 151 (85%)
of parents reported that they were aware of medical guide-
lines determining when an athlete should return to play af-
ter SRC This increased from 75% (p = 0.01) at 1lyMSCL and
55% (p < 0.0001) pre-MSCL. (Figure 1)

When asked if there were circumstances during which
their athlete could return to play immediately after sustain-
ing a concussion, 109 (61%) answered “No.” At 1yMSCL this
was 67% (p = 0.20). This was still much higher than pre-
MSCL where only 39% (p < 0.0001) responded that there
were no circumstances allowing immediate return to play.
Over a third of parents (34%) reported they didn’t know if
there were circumstances that would allow immediate re-
turn to play.

Respondents in each of the three surveys felt that par-
ents should know the signs and symptoms of concussion.
All respondents (178 or 100%) also believed that coaches
should receive special training regarding head injury man-
agement, largely unchanged from previous surveys (98%
1yMSCL, p=0.09; 100% pre-MSCL, p = 1.00). Nearly 100%
of respondents (i.e., at least 98% or 174) for the three sur-
veys felt their child should be evaluated by a doctor after
sustaining a head injury before returning to play. Parents
and guardians were also asked about their awareness of the
Michigan law regarding SRC. Of all respondents, 73 (41%)
indicated that they were aware of the MSCL which was con-
sistent with previous survey responses (41%, p = 0.88).

Finally, parents were asked to rank the resources they
found most helpful regarding concussion education. (Figure
3) Notably, 75 (42%) of total respondents ranked the con-
cussion fact sheet as most helpful, with 139 (78%) of those

pre-MSCL 1yMscL SyMscL

e AWareness of District Policy Awareness of Return to Play Guidelines

Figure 1: Changes in Parental Awareness of Sports
Related Concussions

pre-MsCL 1yMscL SyMsCL

Head trauma can cause more damage to children than adults
Repeated head trauma can lead to early dementia

No circumstances athletes should return to play immediately after concussion

Figure 2: Changes in Parental Sports-Related
Concussion Knowledge

- I
. B Il
1ymscL

SymscL

mLaw Fact Sheet Athletic Training Internet  m Physicians

Figure 3: Sports-Related Concussion Resources
ranked as “Most Helpful”

who recalled having received the handout ranked it as most
helpful. Like the 1yMSCL, the next most helpful resource
was physicians, with 52 (29%) of respondents ranking them
as the most helpful educational resource. The least helpful
resources for concussion safety information were the MSCL
wording, sport-specific athletic training, and other infor-
mation obtained from the internet.

One survey area that appeared to influence response dif-
ferences across sample subgroups was whether parents felt
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they had the ability to recognize a concussion in their ath-
lete. In those who recalled having received the concussion
fact sheet handout, 18 (25%) answered “Strongly Agree”
compared to 14 (13%) in the group who did not recall re-
ceiving the handout. Those who recalled the handout were
also more likely (52 or 71%) to answer “No” to the existence
of circumstances that might allow return to play immedi-
ately after sustaining a head injury. Those who did not re-
call receiving the handout were less likely (47 or 45%) to an-
swer “No” to this question.

DISCUSSION

According to the 2016 consensus statement of the Consen-
sus in Sport Group (CISG), concussion can be broadly de-
fined as “a traumatic brain injury induced by biomechanical
forces” that is further characterized by a set of features re-
lating to mechanism, neuropathological changes and clin-
ical sign and symptoms. The CISG has continued to adapt
and change this definition as expert opinions have evolved,
reflective of ongoing research gaps concerning clinicians’
understanding of the pathophysiological factors behind
concussion.®

Since 2007, all 50 states have passed some type of legisla-
tion addressing youth SRC. However, not all states currently
require coaches or trainers to undergo formal training.18
Furthermore, although many states require that parents
have access to educational material (e g., forms posted on
a website or distributed), they do not require parental ac-
knowledgment of receipt or informed consent prior to their
youth athlete participating in sports.1?

Given our findings, we have concluded that mandating
parents to acknowledge receipt of educational materials
may enhance their ability to recognize concussion in their
student athletes and be more familiar with return-to-play
practices.20-22

Of our sample respondents, 17% reported having person-
ally sustained a prior head injury, compared to nearly one-
third (31%) of their student-athletes. This finding could
represent changes in diagnosing SRC across genera-
tions.23-25 This increase may reflect increasing athletic
participation levels2® or represent better education and
recognition of concussion by coaches, trainers, doctors and
lay-persons.27,28

The largest sample subgroup of parents and guardians
reported that the concussion educational handout they had
received was the most helpful source of information. As
not all states now require this type of parent education, we

have concluded that further nationwide legislation would
provide parents with the necessary tools to recognize con-
cussion in their youth athletes and contribute to improved
overall safety in athletics.

STUDY LIMITATIONS

Our study results were largely obtained from middle-class
suburban Michigan parents, with most respondents having
completed higher education levels. A 2015 study showed
that parental concussion knowledge correlated with educa-
tion level.29 This may decrease the generalizability of our
results to more educationally diverse settings. Selection
and “preferred response” biases may have also skewed the
responses we obtained.

CONCLUSIONS

As parents’ SRC knowledge levels increase, multiple factors
besides the implementation of legislation and refinement
of educational materials may be responsible. Increased me-
dia attention concerning SRC and sizable NFL traumatic
brain injury settlements (e.g., including the movie Concus-
sion30) have likely influenced parental attention to this is-
sue. These results suggest that parents and guardians of
student athletes may derive increased SRC knowledge and
awareness of medical guidelines from maturation of the
MSCL and increased SRC mainstream media attention.

ACKNOWLEDGMENT

The authors would like to acknowledge Karin Werner MSLS,
AHIP for providing expertise in the area of literature review
and access.

CONFLICTS OF INTEREST

The authors have none to report.

FUNDING

None

Submitted: February 15, 2021 EDT, Accepted: April 05, 2021
EDT

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License
(CCBY-4.0). View this license’s legal deed at http://creativecommons.org/licenses/by/4.0 and legal code at http://creativecom-

mons.org/licenses/by/4.0/legalcode for more information.

Spartan Medical Research Journal 5



A Longitudinal Observation of the Influence of Michigan Sports Concussion Law on Parents' Knowledge and Perception of...

REFERENCES

1. Mez J, Daneshvar DH, Kiernan PT, et al.
Clinicopathological evaluation of chronic traumatic
encephalopathy in players of American football.

JAMA. 2017;318(4):360. d0i:10.1001/jama.2017.8334

2. O’Connor KL, Baker MM, Dalton SL, Dompier TP,
Broglio SP, Kerr ZY. Epidemiology of sport-related
concussions in high school athletes: national athletic
treatment, injury and outcomes network (NATION),
2011-2012 through 2013-2014. ] Athl Train.
2017;52(3):175-185. doi:10.4085/1062-6050-52.1.15

3. Pierpoint LA, Collins C. Epidemiology of sport-
related concussion. Clin Sports Med. 2021;40(1):1-18.
doi:10.1016/j.csm.2020.08.013

4. Kerr ZY, Chandran A, Nedimyer AK, Arakkal A,
Pierpoint LA, Zuckerman SL. Concussion incidence
and trends in 20 high school sports. Pediatrics.
2019;144(5):€20192180. doi:10.1542/peds.2019-2180

5. Veliz P, Ryan J, Eckner JT. Head, neck, and
traumatic brain injury among children involved in
sports: Results from the adolescent brain cognitive
development study. ] Adolesc Health.
2021;68(2):414-418. doi:10.1016/j.jadohealth.2020.0
6.004

6. McCrory P, Meeuwisse W, Dvorak J, Aubry M, Bailes
], Broglio S, et al. Consensus statement on concussion
in sport- the 5th International Conference on
Concussion in Sport held in Berlin, October 2016. Br ]
Sports Med. 2017;0:1-10.

7. Register-Mihalik JK, Sarmiento K, Vander Vegt CB,
Guskiewicz KM. Considerations for athletic trainers:
A review of guidance on mild traumatic brain injury
among children from the Centers for Disease Control
and Prevention and the National Athletic Trainers’
Association. J Athl Train. 2019;54(1):12-20. doi:10.40
85/1062-6050-451-18

8. Broglio SP, Cantu RC, Gioia GA, et al. National
Athletic Trainers’ Association position statement:
management of sport concussion. ] Athl Train.
2014;49(2):245-265. d0i:10.4085/1062-6050-49.1.07

9. Register-Mihalik JK, Guskiewicz KM, Mihalik JP,
Schmidt JD, Kerr ZY, McCrea MA. Reliable change,
sensitivity, and specificity of a multidimensional
concussion assessment battery: Implications for
caution in clinical practice. ] Head Trauma Rehabil.
2013;28(4):274-283. d0i:10.1097/htr.0b013e3182585d
37

10. Gémez JE, Hergenroeder AC. New guidelines for
management of concussion in sport: Special concern
for youth. J Adolesc Health. 2013;53(3):311-313. doi:1
0.1016/j.jadohealth.2013.06.018

11. Harmon KG, Drezner ], Gammons M, et al.
American Medical Society for Sports Medicine
position statement: Concussion in sport. Clin | Sport
Med. 2013;23(1):1-18. d0i:10.1097/jsm.0b013e31827f
5f93

12. Centers for Disease Control and Prevention
National Center for Injury Prevention and Control.
HEADS UP. https://www.cdc.gov/headsup/index.html.

13. Centers for Disease Control and Prevention
National Center for Injury Prevention and Control.
HEADS UP in 10 years. The anniversary viewbook of
CDC’s HEADS UP. https://www.cdc.gov/headsup/abou
t/viewbook.html.

14. LaBond V, Barber KR, Golden IJ. Sports related
head injuries in students: parents’ knowledge,
attitudes, and perceptions. NASN Sch Nurse.
2014;29(4):194-199. d0i:10.1177/1942602x14527827

15. National Conference of State Legislatures.
Traumatic Brain Injury Legislation. https://www.ncs
Lorg/research/health/traumatic-brain-injury-2%20legi

slation.aspx.

16. Michigan Sports Concussion Law. Michigan
Department of Health and Human Services. https://w
ww.michigan.gov/mdhhs/0,5885,7-339-71548 5478
3_63943---,00.html.

17. About us home page. Clarkston Community
Schools. https://www.clarkston.k12.mi.us/about-us.

18. Traumatic brain injuries among youth athletes.
National Conference of State Legislatures. http:/ww
w.ncsl.org/research/health/traumatic-brain-injuries-a
mong-youth-athletes.aspx#1.

19. Summary matrix of state laws addressing
concussions in youth sports. The Network for Public
Health Law Web site. https://www.networkforphl.or
g/ asset/7xwh09/sports-concussion-table.pdf.
Published June 2014.

20. Turner RW, Lucas JW, Margolis LH, Corwell BN. A
preliminary study of youth sport concussions:
Parents’ health literacy and knowledge of return-to-
play protocol criteria. Brain Inj.
2017;31(8):1124-1130. doi:10.1080/02699052.2017.12
98003

Spartan Medical Research Journal


https://doi.org/10.1001/jama.2017.8334
https://doi.org/10.4085/1062-6050-52.1.15
https://doi.org/10.1016/j.csm.2020.08.013
https://doi.org/10.1542/peds.2019-2180
https://doi.org/10.1016/j.jadohealth.2020.06.004
https://doi.org/10.1016/j.jadohealth.2020.06.004
https://doi.org/10.4085/1062-6050-451-18
https://doi.org/10.4085/1062-6050-451-18
https://doi.org/10.4085/1062-6050-49.1.07
https://doi.org/10.1097/htr.0b013e3182585d37
https://doi.org/10.1097/htr.0b013e3182585d37
https://doi.org/10.1016/j.jadohealth.2013.06.018
https://doi.org/10.1016/j.jadohealth.2013.06.018
https://doi.org/10.1097/jsm.0b013e31827f5f93
https://doi.org/10.1097/jsm.0b013e31827f5f93
https://www.cdc.gov/headsup/index.html
https://www.cdc.gov/headsup/about/viewbook.html
https://www.cdc.gov/headsup/about/viewbook.html
https://doi.org/10.1177/1942602x14527827
https://www.ncsl.org/research/health/traumatic-brain-injury-%20legislation.aspx
https://www.ncsl.org/research/health/traumatic-brain-injury-%20legislation.aspx
https://www.ncsl.org/research/health/traumatic-brain-injury-%20legislation.aspx
https://www.michigan.gov/mdhhs/0,5885,7-339-71548_54783_63943---,00.html
https://www.michigan.gov/mdhhs/0,5885,7-339-71548_54783_63943---,00.html
https://www.michigan.gov/mdhhs/0,5885,7-339-71548_54783_63943---,00.html
https://www.clarkston.k12.mi.us/about-us
http://www.ncsl.org/research/health/traumatic-brain-injuries-among-youth-athletes.aspx#1
http://www.ncsl.org/research/health/traumatic-brain-injuries-among-youth-athletes.aspx#1
http://www.ncsl.org/research/health/traumatic-brain-injuries-among-youth-athletes.aspx#1
https://www.networkforphl.org/_asset/7xwh09/sports-concussion-table.pdf
https://www.networkforphl.org/_asset/7xwh09/sports-concussion-table.pdf
https://doi.org/10.1080/02699052.2017.1298003
https://doi.org/10.1080/02699052.2017.1298003

A Longitudinal Observation of the Influence of Michigan Sports Concussion Law on Parents' Knowledge and Perception of...

21. Nanos KN, Franco JM, Larson D, Mara K,
Laskowski ER. Youth sport-related concussions:
Perceived and measured baseline knowledge of
concussions among community coaches, athletes, and
parents. Mayo Clin Proc. 2017;92(12):1782-1790. doi:1
0.1016/j.mayocp.2017.10.003

22. Rice T, Curtis R. Parental knowledge of
concussion: Evaluation of the CDC’s “Heads up to
parents” educational initiative. ] Safety Res.
2019;69:85-93. doi:10.1016/j.jsr.2019.02.007

23. McCrea M, Manley G. State of the science on
pediatric mild traumatic brain injury: Progress toward
clinical translation. JAMA Pediatr.
2018;172(11):e182846. doi:10.1001/jamapediatrics.20
18.2846

24. Lumba-Brown A, Yeates KO, Sarmiento K,
Breiding M]J, Haegerich TM, Gioia GA, et al. Diagnosis
and management of mild traumatic brain injury in
children: A systematic review. JAMA Pediatr.
2018;172(11):1104.

25. Lumba-Brown A, Yeates KO, Sarmiento K,
Breiding M], Haegerich TM, Gioia GA, et al. Centers
for Disease Control and Prevention Guideline on the
diagnosis and management of mild traumatic brain
injury among children. JAMA Pediatr.
2018;172(11):1104.

26. Participation in school athletics. Child Trends.
2019. https://www.childtrends.org/indicators/particip
ation-in-school-athletics.

27. Feiss R, Lutz M, Reiche E, Moody ], Pangelinan M.
Systematic review of the effectiveness of concussion
education programs for coaches and parents of youth
athletes. Int ] Environ Res Public Health.
2020;17(8):2665. do0i:10.3390/ijerph17082665

28. Feiss RS, Lutz M, Moody JR, Pangelinan MM. A
systematic review of coach and parent knowledge of
concussion. J Concussion. 2020;4:1-11. doi:10.1177/20
59700219900053

29. Lin AC, Salzman GA, Bachman SL, et al.
Assessment of parental knowledge and attitudes
toward pediatric sports-related concussions. Sports
Health. 2015;7(2):124-129. d0i:10.1177/19417381155
71570

30. Sony pictures entertainment. Concussion plot.

2015. https://www.imdb.com/title/tt3322364/plotsum
mary.

Spartan Medical Research Journal


https://doi.org/10.1016/j.mayocp.2017.10.003
https://doi.org/10.1016/j.mayocp.2017.10.003
https://doi.org/10.1016/j.jsr.2019.02.007
https://doi.org/10.1001/jamapediatrics.2018.2846
https://doi.org/10.1001/jamapediatrics.2018.2846
https://www.childtrends.org/indicators/participation-in-school-athletics
https://www.childtrends.org/indicators/participation-in-school-athletics
https://doi.org/10.3390/ijerph17082665
https://doi.org/10.1177/2059700219900053
https://doi.org/10.1177/2059700219900053
https://doi.org/10.1177/1941738115571570
https://doi.org/10.1177/1941738115571570
https://www.imdb.com/title/tt3322364/plotsummary
https://www.imdb.com/title/tt3322364/plotsummary

A Longitudinal Observation of the Influence of Michigan Sports Concussion Law on Parents' Knowledge and Perception of...

APPENDIX

SURVEY: SPORTS-RELATED HEAD INJURIES IN STUDENT
ATHLETES

1.

Dear Participant,

You are invited to participate in a research study be-
ing conducted by the faculty of the Genesys Health
System. The purpose of the research is to determine
what parents and guardians know about head injuries
suffered by children and teens while playing sports.

You are one of approximately 6500 people that are
invited to participate in this project. Your participa-
tion in this research project is completely voluntary.
You may decline altogether or leave blank any survey
questions you don’t want to answer. There are no
known risks to participation beyond those encoun-
tered in everyday life. Your responses will be confi-
dential and data from this research will be reported
only as a collective combined total. No one will know
your individual answers to this questionnaire. We will
send the results of this study via this email system
when our project is complete. If you agree to partic-
ipate in this project, please click on the link below
to complete the survey. Answer the questions on the
survey as best you can. It should take approximately
10-15 minutes to complete. Be sure to answer the
last question, which is your vote for the school that
will receive the 50 new bike helmets. The method of
distribution will be determined by the school staff.
Each helmet will be professionally fit by a safety spe-
cialist and the recipient will be instructed about its
proper use. If you have any questions about this pro-
ject, please feel free to contact Dr. Karyn Liebsch at
karyn.liebsch@ascension.org. Information on the
rights of human subjects in research is available
through the Institutional Review Board, One Genesys
Parkway, Suite 2442, Grand Blanc, MI 48439; phone
(810) 606-7722.

Thank you for your assistance in this important en-
deavor.

Sincerely yours,
Karyn Liebsch, DO
Virginia LaBond, MS MD FACEP

Do you agree to participate?

a. Yes

b. No

Are you the parent and/or guardian to a student en-
rolled in the Clarkston School District?

10.

11.

12.
13.

14.

15.

16.

a. Yes

b. No

What is your relationship to the student/students?

a. Mother

b. Father

c. Other

If you answered “other” to question #3, please enter
your relationship here.

Check all grades that your student/students currently
attend:

a. Preschool/Kindergarten

b. Grades 1-5

c. Grades 6-7

d. Grades 8-9

e. Grades 10-12

Select all sports your student/students have been in-
volved in:

a. Football, Baseball, Soccer, Basketball, Lacrosse,
Tennis, Swimming, Diving, Cheer, Dance, Hockey,
Track & Field, Wrestling, Volleyball, Softball, Golf,
Bowling, Ski/Snowboarding, Equestrian, Cycling,
Other

If you answered other on #6, please specify:

In the past year, have your students participated in a
school-organized sport?

a. Yes

b. No

If yes, did you receive an informational handout about
concussions?

a. Yes

b. No

Have any of your students ever sustained a head in-
jury requiring medical attention?

a. Yes

b. No

Have you ever sustained a head injury requiring med-
ical attention?

a. Yes

b. No

What is your age in years?

What is your gender?

a. Male

b. Female

c. Other

What is your highest level of education?

a. Some high school

b. High school graduate

c. Some college

d. Trade school

e. Bachelor’s degree

f. Graduate degree

Does Clarkston Community School District have a
policy on sports related head injuries?

a. Yes

b. No

c. Don’t know

Are there some circumstances under which a student
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

A Longitudinal Observation of the Influence of Michigan Sports Concussion Law on Parents' Knowledge and Perception of...

athlete can return to play immediately after sustain-
ing a concussion?

a. Yes

b. No

c. Don’t know

Are there medical guidelines to determine when a
student athlete should return to play after concus-
sion?

a. Yes

b. No

c. Don’t know

Repeated head trauma in the teen years can result in
permanent early dementia.

a. True

b. False

c. Don’t know

Head trauma can cause more damage in children than
in adults because their brains are still developing.

a. Yes

b. No

c. Don’t know

There is enough attention paid to safety in organized
sports.

a. Strongly Agree

b. Agree

c. Disagree

d. Strongly Disagree

After having a concussion and before returning to
play, a child should be evaluated by a doctor.

a. Strongly Agree

b. Agree

c. Disagree

d. Strongly Disagree

Coaches should be required to have training on head
injury management.

a. Strongly Agree

b. Agree

c. Disagree

d. Strongly Disagree

All parents should know the signs and symptoms of a
concussion.

a. Strongly Agree

b. Agree

c. Disagree

d. Strongly Disagree

Compared to professional sports, amateur sports
should have modified rules that ensure safety.

a. Strongly Agree

b. Agree

c. Disagree

d. Strongly Disagree

I can recognize a concussion in my child/student.

a. Strongly Agree

b. Agree

c. Disagree

d. Strongly Disagree

After a concussion, I can determine when my child/
student is ready to return to playing sports.

a. Strongly Agree

b. Agree

c. Disagree

27.

28.

29.

30.

31.

32.

33.

d. Strongly Disagree
Playing competitive sports as a child will increase an
individual’s professional success as an adult.

a. Strongly Agree

b. Agree

c. Disagree

d. Strongly Disagree

I am responsible for teaching my child/student to
make healthy choices.

a. Strongly Agree

b. Agree

c. Disagree

d. Strongly Disagree

Fighting in professional hockey is an acceptable tradi-
tion.

a. Strongly Agree

b. Agree

c. Disagree

d. Strongly Disagree

It is important that my child/student succeed in his/
her sporting activities.

a. Strongly Agree

b. Agree

c. Disagree

d. Strongly Disagree

Are you aware of the new Michigan Law (Public Acts
342 and 343 of 2012) regarding concussions and
sports-related head injuries?

a. Yes

b. No

In your experience, which of the following sources
have been the most helpful for learning about con-
cussion safety. Please rank them 1-5, with 1 being the
most helpful and 5 being the least helpful.

a. Michigan Law (Public Acts 342 and 343)

b. Concussion fact sheet and acknowledgement form
that was signed and returned to the school

c. Changes in athletic training of your child’s/chil-
dren’s’ sport (tackling techniques, practice durations)
d. Internet (Google searches, social media, etc.)

e. Physicians and health care professionals

Which Clarkston school would you like to receive 50
new bike helmets? The method of distribution will be
determined by the school staff. Each helmet will be
professionally fitted by a safety specialist and the re-
cipient will be instructed in its proper use.

a. Andersonville Elementary

b. Bailey Lake Elementary

c. Clarkston Elementary

d. Independence Elementary

e. Pine Knob Elementary

f. North Sashabaw Elementary

g. Springfield Plains Elementary

h. Sashabaw Middle School

i. Clarkston Junior High School

j. Clarkston High School

k. Renaissance High School

1. Early Childhood Education
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