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Abstract

Background: Developing appropriate concussion prevention and management paradigms in middle school (MS) settings requires understanding

parents’ general levels of concussion-related knowledge and attitudes. This study examined factors associated with concussion-symptom knowl-

edge and care-seeking attitudes among parents of MS children (aged 10�15 years).

Methods: A panel of 1224 randomly selected U.S. residents, aged � 18 years and identifying as parents of MS children, completed an online ques-

tionnaire capturing parental and child characteristics. The parents’ concussion-symptom knowledge was measured using 25 questions, with possible

answers being “yes”, “maybe”, and “no”. Correct answers earned 2 points, “maybe” answers earned 1 point, and incorrect answers earned 0 point

(range: 0�50; higher scores = better knowledge). Concussion care-seeking attitudes were also collected using five 7-point scale items (range: 5�35;

higher scores =more positive attitudes). Multivariable ordinal logistic regression models identified predictors of higher scores. Models met propor-

tional odds assumptions. Adjusted odds ratios (aORs) with 95% confidence intervals (95%CIs) (excluding 1.00) were deemed statistically

significant.

Results: Median scores were 39 (interquartile range: 32�44) for symptom knowledge and 32 (interquartile range: 28�35) for care-seeking atti-

tude. In multivariable models, odds of better symptom knowledge were higher in women vs. men (aOR = 2.28; 95%CI: 1.71�3.05), white/non-

Hispanics vs. other racial or ethnic groups (aOR = 1.88; 95%CI: 1.42�2.49), higher parental age (10-year-increase aOR = 1.47; 95%CI:

1.26�1.71), and greater competitiveness (10%-scale-increase aOR = 1.24; 95%CI: 1.13�1.36). Odds of more positive care-seeking attitudes

were higher in white/non-Hispanics vs. other racial or ethnic groups (aOR = 1.45; 95%CI: 1.06�1.99) and in older parental age (10-year-increase

aOR = 1.24; 95%CI: 1.05�1.47).

Conclusion: Characteristics of middle school children’s parents (e.g., sex, race or ethnicity, age) are associated with their concussion-symptom

knowledge and care-seeking attitudes. Parents’ variations in concussion knowledge and attitudes warrant tailored concussion education and

prevention.
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1. Introduction

Approximately 1.1�1.9 million sports- and recreation-

related concussions are estimated to occur annually in
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Although the literature base exploring concussions among

this age group has grown over the past few decades, most

research still draws on data from emergency department

settings,1�5 high school sports,6�9 and club and recrea-

tional leagues.6,10�16 One less examined setting is middle

school (MS); in the US, MS is an intermediary level of
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education between elementary and secondary school that

typically includes 3 to 4 grade levels (ranging from the 5th

to the 9th grades) and students aged 10�15 years. Previous

efforts to understand concussions among this population

have used primarily injury surveillance and include find-

ings from 1 MS in Hawaii in 1998�2008,17 9 MS football

teams in Oklahoma in 1998�1999,18 and 9 MS in Virginia

in 2015�2016.19 Thus, more research needs to be con-

ducted with MS populations, specifically in the school

sports setting. It is important to examine MS sports settings

because school sports may include participants who better

represent the general population than some youth sports

leagues, where fees and extra costs may inhibit participa-

tion by those with lower socioeconomic status. Importantly,

as with other populations, MS students who do not partici-

pate in sports may be at risk for concussions from

non-sport-related mechanisms, such as falls and car crashes.20

Although concussion-related educational resources may be

available for families of youth athletes via national organiza-

tions or their sports programs, these resources may be less

accessible to those not participating in sports.

When discussing the health and safety of MS students, it

is important to consider the role that parents play in the

wellness of their children because parents often make cru-

cial and primary health care decisions for their children.

Parents are also often direct drivers of concussion identifi-

cation and care.21 Also, previous research has noted the

negative impact of parental pressure on youth athletes

(e.g., less enjoyment and motivation to play).22,23 Coupled

with findings that athletes may face external pressure to

not disclose concussions and play through injury,24 it is

important to understand factors that affect parents’ concus-

sion knowledge and attitudes toward seeking concussion

care.

Parents’ concussion knowledge and attitudes toward

seeking care may be key factors in concussion manage-

ment, but these factors are under-studied in MS settings. A

recent systematic review found that most research examin-

ing parental knowledge of concussions examined parents of

high school athletes,25 with other studies examining hospi-

tal samples26 and youth recreational and club leagues.27,28

Therefore, there is a need for concussion prevention within

settings that include younger athletes, including MS set-

tings.29 To develop appropriate prevention and manage-

ment paradigms in MS settings, it is essential to first

ascertain the parents’ general levels of concussion-related

knowledge and attitudes. Accordingly, our study aimed to

(1) describe concussion-symptom knowledge and care-seek-

ing attitudes among parents of MS children and (2) identify

factors associated with concussion-symptom knowledge and

care-seeking attitudes.
2. Materials and methods

The current cross-sectional study surveyed parents of MS-

aged children using an online questionnaire. The study was

approved by the Institutional Review Board at The University
of North Carolina at Chapel Hill. All participants provided

written informed consent prior to participating in the study.

2.1. Participants and sampling

The study sample was obtained from Survey Sampling

International (SSI). SSI recruits a pool of U.S. residents who

have agreed to participate in online survey research. To ensure

data quality, SSI uses certification processes, such as digital

fingerprinting, Internet Protocol (IP) verification, and built-in

quality-control questions. Upon recruitment, the participant

pool provides demographic information from which SSI can

identify those eligible for specific studies.

For this study, SSI surveyed only individuals who had

previously self-reported being a parent of a child aged

10�15 years (the approximate age of MS students). Outside of

the sampling pool, no additional exclusion criteria were used.

Among this group of eligible participants, SSI randomly gen-

erated a sample who received an invitation to participate in

this study. To avoid self-selection bias, specific study details

were not included in the invitation. Instead, participants were

invited to “take a survey”; study details were then provided

upon accepting the invitation. Upon completion of the survey,

SSI reimbursed participants with “reward points” that could be

redeemed for cash, gift cards, or other incentives.
2.2. Data collection

The online instrument was hosted on Qualtrics and was

based on a modified version of a previously validated question-

naire30,31 developed with input from parents of youth sport

athletes, injury epidemiologists, athletic trainers, and other

sports medicine professionals. The questionnaire included

questions regarding characteristics of both the responding

parents and their MS children. The questionnaire was piloted

in a sample of parents of MS children and subsequently revised

to ensure clarity. The finalized online questionnaire’s URL

was provided to SSI, which integrated it into their survey plat-

form. In September and October 2018, 1362 randomly selected

U.S. residents (aged � 18 years) identifying as parents of chil-

dren aged 10�15 years were invited and agreed to complete

the online questionnaire. This age range aimed to ensure cap-

ture of any younger-aged legal guardians (although this study

refers to participants as “parents”). Of these, 1224 (89.9%)

confirmed having children currently enrolled in MS, com-

pleted all pertinent questionnaire items for this study, and

were subsequently included in analyses (Table 1).
2.3. Measures

Our outcomes of interest were concussion-symptom knowl-

edge and concussion care-seeking attitudes. Concussion-symp-

tom knowledge was measured by 25 items with “yes”, “no”,

and “maybe” answers and gauged the parents’ recognition of

concussion symptoms (Cronbach a = 0.90) (Table 2). Correct

answers were scored as 2 points, “maybe” answers were scored

as 1 point, and incorrect answers were scored as 0 point. The

resulting scores ranged from 0 to 50 points, with higher scores



Table 1

Descriptive profile of responding parents of middle school students (n = 1224).

Sample characteristics n %

Sex

Male 452 36.9

Female 772 63.1

Age (year)

<30 133 10.9

30�39 508 41.5

40�49 367 30.0

50�59 169 13.8

�60 47 3.8

Race/ethnicity

White/non-Hispanic 692 56.5

Other racial/ethnic group 532 43.5

Black/African-American 165 13.5

Hispanic/Latino 198 16.2

Asian/Pacific-Islander 90 7.4

Mixed race/other 79 6.5

Highest level of education completed

Less than bachelor’s degree 643 52.5

Less than high school 14 1.1

High school or GED 229 18.7

Some college, no degree 243 19.9

Associate’s degree 157 12.8

Bachelor’s degree or more 581 47.5

Bachelor’s degree 359 29.3

Master’s degree 137 11.2

Doctorate 40 3.3

Professional degree 45 3.7

Personal concussion history

No 854 69.8

Yes 370 30.2

MS child concussion history

No 991 81.0

Yes 233 19.0

MS child played organized sports within past year

No sports at all 307 25.1

Club sports only, including football 25 2.0

Club sports only, excluding football 156 12.7

MS sports only, including football 32 2.6

MS sports only, excluding football 189 15.4

Both sports settings, including football 139 11.4

Both sports settings, excluding football 376 30.7

Note: Some categories do not meet total 100% because of rounding.

Abbreviations: GED = tests of general educational development; MS =middle

school.

Table 2

Concussion-symptom knowledge and care-seeking attitudes descriptive statis-

tics of parents of middle school students (n = 1224).

Concussion-symptom knowledge (options of Yes, Maybe, No)a

Question: Do you think the following are signs and symptoms of a

concussion?

Responses, n (%)

Yes Maybe No

Headache 954 (77.9) 217 (17.7) 53 (4.3)

“Pressure in the head” 869 (71.0) 294 (24.0) 61 (5.0)

Skin rash 123 (10.0) 290 (23.7) 811 (66.3)

Nausea or vomiting 886 (72.4) 252 (20.6) 86 (7.0)

Dizziness 1020 (83.3) 143 (11.7) 61 (5.0)

Blurred vision 982 (80.2) 181 (14.8) 61 (5.0)

Balance problems 978 (79.9) 184 (15.0) 62 (5.1)

Sensitivity to light 748 (61.1) 360 (29.4) 116 (9.5)

Neck pain 715 (58.4) 423 (34.6) 86 (7.0)

Joint pain 309 (25.2) 546 (44.6) 369 (30.1)

Feeling slowed down 725 (59.2) 402 (32.8) 97 (7.9)

Feeling like “in a fog” 855 (69.9) 270 (22.1) 99 (8.1)

“Don’t feel right” 861 (70.3) 283 (23.1) 80 (6.5)

Difficulty concentrating 894 (73.0) 252 (20.6) 78 (6.4)

Difficulty remembering 911 (74.4) 228 (18.6) 85 (6.9)

Fatigue or low energy 711 (58.1) 391 (31.9) 122 (10.0)

Confusion 957 (78.2) 195 (15.9) 72 (5.9)

Drowsiness 844 (69.0) 287 (23.4) 93 (7.6)

Sensitivity to noise 635 (51.9) 449 (36.7) 140 (11.4)

Trouble falling asleep 443 (36.2) 513 (41.9) 268 (21.9)

More emotional 419 (34.2) 519 (42.4) 286 (23.4)

Irritability 508 (41.5) 500 (40.8) 216 (17.6)

Sadness 349 (28.5) 541 (44.2) 334 (27.3)

Nervous or anxious 434 (35.5) 519 (42.4) 271 (22.1)

Teeth pain 296 (24.2) 581 (47.5) 347 (28.3)

Concussion care-seeking attitudes (rated on a 1�7 scale, with 7 being more

favorable

Question: For the following, select the number closest to each word that

describes how you feel about seeking medical care for your child(ren) in mid-

dle school when he/she may have a concussion.

Mean § SD

Irresponsible . . . Responsible 6.2 § 1.4

Harmful . . . Beneficial 6.1 § 1.5

Extremely difficult . . . Extremely easy 5.6 § 1.5

Bad . . . Good 6.1 § 1.4

Unimportant . . . Important 6.3 § 1.3

a Yes = correct answer, except for “skin rash”, “joint pain”, and “teeth pain”.

Some categories do not meet total 100% because of rounding.
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indicating better knowledge. Concussion care-seeking atti-

tudes were measured by 5 items using a 7-point Likert-type

scale. These items assessed the parents’ feelings toward seek-

ing medical care for their MS children if their children were

concussed (Cronbach a = 0.90). The resulting scores ranged

from 5 to 35, with higher scores indicating more favorable atti-

tudes toward care seeking.

Our explanatory variables of interest consisted of parent

and child characteristics. Parent characteristics included age

(in years), sex, race/ethnicity, education level, and concussion

history. We also included a competitiveness index, which has

been validated in previous research.32 Competitiveness was

assessed using 20 items on a 5-point scale; the items focused

on “interpersonal competitiveness in every context”
(a = 0.85). The resulting scores ranged from 5 to 100, with

higher scores indicating a more competitive nature.

Child characteristics included concussion history and par-

ticipation in organized sports within the past year. Respond-

ents were instructed to provide characteristics only for their

children currently enrolled in MS. Respondents with MS chil-

dren who played sports were asked to select whether their chil-

dren played MS sports or club/rec sports, or both. Parents were

also asked to list, from a preselected set of sports (with a fill-in

option), the sports that their children played within each sports

setting. A 7-category variable was created using this informa-

tion, with “No sports played” as the referent group; the remain-

ing 6 categories were based on a combination of whether the

MS children played in specific sports settings (i.e., MS sports,



Fig. 1. Distribution of scores of concussion-symptom knowledge in a sample

of 1224 parents of middle school children in the US. IQR = interquartile

range.
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club/recreational leagues, or both) and whether they played

football (i.e., “including football” or “excluding football”). The

resulting organized sports participation variable was intended to

highlight both the settings and sports in which MS children par-

ticipated. Football was retained as an element within each sports

category, given findings that have identified football as having a

higher concussion rate than other contact sports.9,19,33

2.4. Statistical analysis

Data were analyzed using SAS (Version 9.4; SAS Institute,

Cary, NC, USA). Descriptive analyses, including frequencies

and measures of central tendency and variability, were con-

ducted for all measures of interest. Next, multivariable ordinal

logistic regression models identified parent and child charac-

teristics associated with higher levels of concussion-symptom

knowledge and concussion care-seeking attitudes. Given the

discrete nature of knowledge vs. attitudes, a decision was

made to categorize scores into 3 ordinal levels based on »33%

increments in the overall range of each score (i.e., knowl-

edge = 0�16, 17�33, 34�50; attitudes = 5�15, 16�25,

26�35). This was done to represent meaningful elevations in

the levels of the outcomes.

In the multivariable ordinal logistic regression models,

adjusted odds ratios (aORs) related to parent characteristics

were computed for age (maintained as a discrete variable; with

the aORs examining the effect of 10-year increases), sex

(female vs. male), race/ethnicity (other racial/ethnic group vs.

white/non-Hispanic), education level (with vs. without at least

a bachelor’s degree), concussion history (yes vs. no), and com-

petitiveness (maintained as a discrete variable, with the aORs

examining the effect of 10% increases). The levels of increase

in the discrete variables (i.e., 10-year increase in age and 10%

increase in competitiveness) were chosen a priori. aORs

related to child characteristics were computed for concussion

history (yes vs. no) and sport participation (each sports partici-

pation category compared to the referent of “No sports play-

ed”). Given the potential for clustering of participants residing

within the same zip code, empirical Wald tests based on the

robust sandwich covariance estimator were used to evaluate

statistical significance in these models. Last, the model for

concussion care-seeking attitudes included the 3-category con-

cussion-symptom knowledge variable as a predictor.

Both models met proportional odds assumptions (p = 0.18

and p = 0.15, respectively). All aORs with 95% confidence

intervals (95%CIs), excluding 1.00, were deemed statistically

significant.

3. Results

Of the 1224 participating parents, most were 30�49 years

of age (71.5%), female (63.1%), white/non-Hispanic (56.5%),

and had less than a bachelor’s degree (52.5%) (Table 1). Over-

all, 30.2% of parents reported that they had a concussion his-

tory, and 19.0% reported that their MS children had

concussion histories. Also, 74.9% reported that their MS chil-

dren had played organized sports within the past year, with

16.0% of the entire sample reporting that their MS children
played football, and 42.1% reporting that their MS children

played in both MS and club/recreational sports (Table 1).

The median score for concussion-symptom knowledge was

39 (inter-quartile range (IQR): 32�44) (Fig. 1). Many parents

were less familiar with emotional symptoms, including sad-

ness (28.5% of respondents gave a “yes” response), more emo-

tional (34.2%), and feeling nervous or anxious (35.5%)

(Table 2). In addition, parents also struggled to correctly iden-

tify incorrect symptoms, such as joint pain (25.2% answered

“yes” and 44.6% answered “maybe”) and teeth pain (24.2%

answered “yes” and 47.5% answered “maybe”) (Table 2). The

median score for concussion care-seeking attitude was 32

(IQR: 28�35) (Fig. 2). For each item in the scale, the mean

scores were high, ranging from 5.6 to 6.3 (on a 7-point scale).

Attitudes toward concussion care seeking along the continuum

of “extremely difficult . . . extremely easy” were the lowest

among all items (Table 2).

In the multivariable ordinal logistic regression models, vari-

ous factors were found to be associated with higher levels of

concussion-symptom knowledge and concussion care-seeking

attitudes (Table 3). After covariate adjustment, odds of better

symptom knowledge were higher among women vs. men (refer-

ent) (aOR = 2.28; 95%CI: 1.71�3.05), white/non-Hispanics vs.

other racial/ethnic groups (referent) (aOR = 1.88; 95%CI:

1.42�2.49), with higher parental age (10-year-increase

aOR = 1.47; 95%CI: 1.26�1.71), and higher competitiveness

(10% scale-increase aOR = 1.24; 95%CI: 1.13�1.36). Also, per-

sonal concussion history was associated with higher odds of bet-

ter symptom knowledge (aOR = 1.69; 95%CI: 1.25�2.29), and

MS child concussion history was associated with lower odds of

better symptom knowledge (aOR = 0.37; 95%CI: 0.27�0.52).

Last, effect estimates indicated generally higher odds of better

symptom knowledge among parents with MS children playing

sports within the past year vs. those who played no sports; how-

ever, the only statistically significant finding was that parents

with MS children playing non-football sports in both club/recre-

ational leagues and MS sports had higher odds of better symp-

tom knowledge than parents with MS children playing no sports

(referent) (aOR = 1.51; 95%CI: 1.05�2.18) (Table 3).



Fig. 2. Distribution of scores of concussion care-seeking attitudes among sam-

ple of 1224 parents of middle school children in the US. IQR = interquartile

range.
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After covariate adjustment, the odds of more positive care-

seeking attitudes were higher for white/non-Hispanic persons

vs. other racial/ethnic groups (referent) (aOR = 1.45; 95%CI:
Table 3

Multivariable ordinal logistic regression analyses for models predicting higher level

of middle school children.

Variable
Concussion-s

Age (10-year increase) 1.47 (1.26�1

Sex

Male 1.00

Female 2.28 (1.71�3

Race/ethnicity

Other racial/ethnic group 1.00

White/non-Hispanic 1.88 (1.42�2

Highest level of education completed

Less than bachelor’s degree 1.00

Bachelor’s degree or more 0.85 (0.64�1

Personal concussion history

No 1.00

Yes 1.69 (1.25�2

Competitiveness index (10% increase) 1.24 (1.13�1

Concussion-symptom knowledge tier

Low (0�16) �
Medium (17�33) �
High (34�50) �
MS child concussion history

No 1.00

Yes 0.37 (0.27�0

MS children sports history within past year

No sports played 1.00

Played club/rec leagues, including football 1.04 (0.39�2

Played club/rec leagues, excluding football 1.56 (0.96�2

Played MS sports, including football 2.18 (0.78�6

Played MS sports, excluding football 1.26 (0.81�1

Played in both settings, including football 1.34 (0.82�2

Played in both settings, excluding football 1.51 (1.05�2

a Dependent variables were categorized into 3 ordinal levels using »33% incremen

assumptions for proportional odds were met for both models (knowledge p = 0.18; a

* p < 0.05, denotes statistical significance (i.e., 95%CI does not include 1.00).

Abbreviation: CI = confidence interval.
1.06�1.99) and for older parental age (10-year-increase

aOR = 1.24; 95%CI: 1.05�1.47) (Table 3). Greater concus-

sion-symptom knowledge was also associated with higher

odds of more positive care-seeking attitudes. Last, higher odds

of more positive care-seeking attitudes were found among

parents whose MS children played in non-football club/rec

league sports (aOR = 1.84; 95%CI: 1.07�3.17), compared to

those with MS children not playing sports within the past year

(referent). Also, using the same referent group, higher odds of

more positive care-seeking attitudes were found among

parents whose MS children played in both settings, regardless

of whether it included football (aOR = 2.18; 95%CI:

1.20�3.96) or excluded football (aOR = 1.93; 95%CI:

1.27�2.94) (Table 3).
4. Discussion

To our knowledge, our study is the first to consider concus-

sion-symptom knowledge and concussion care-seeking atti-

tudes of a national sample of parents of MS children.

Although this topic has been examined in other settings,25 the
s of concussion-symptom knowledge and care-seeking attitudes among parents

Odds ratio (95%CI)a

ymptom knowledge Concussion care-seeking attitudes

.71)* 1.24 (1.05�1.47)*

1.00

.05)* 1.16 (0.84�1.61)

1.00

.49)* 1.45 (1.06�1.99)*

1.00

.13) 1.15 (0.84�1.58)

1.00

.29)* 1.23 (0.86�1.75)

.36)* 1.03 (0.94�1.14)

1.00

2.50 (1.30�4.79)*

6.00 (3.08�11.66)*

1.00

.52)* 0.82 (0.55�1.24)

1.00

.73) 0.63 (0.28�1.42)

.53) 1.84 (1.07�3.17)*

.05) 2.75 (0.80�9.44)

.96) 1.50 (0.95�2.38)

.17) 2.18 (1.20�3.96)*

.18)* 1.93 (1.27�2.94)*

ts (i.e., knowledge = 0�16, 17�33, 34�50; attitudes = 5�15, 16�25, 26�35);

ttitudes p = 0.15).
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need for focus on MS settings is important, given recent find-

ings that have estimated concussion rates in MS sports to be

potentially comparable to rates in high school sports.19,34

Additionally, assessing parents of MS children is important

because they are typically responsible for seeking and direct-

ing medical care for their minor children. Our study found

that, generally, concussion-symptom knowledge and concus-

sion care-seeking attitudes scores among parents of MS stu-

dents were high. However, we identified various deficiencies

in our sample’s knowledge base, and various factors were also

found to be associated with higher levels of each outcome.

These findings help to provide a baseline for interpreting the

current state of MS parents’ understanding of concussions and

may help to identify areas of need for future educational inter-

ventions that aim to improve parents’ concussion recognition

and management.
4.1. Concussion-symptom knowledge and care-seeking

attitudes among a national sample of MS parents

As found in previous studies with other samples of

parents of youth athletes,30,35�37 concussion-symptom

knowledge scores in our study were relatively high,

although with some variability. Our sample struggled to

identify emotional symptoms, such as sadness, being more

emotional, and feeling nervous or anxious, as symptoms of

concussion, a rate that is similar to previous findings for

other populations.27,36,38 In our study, such difficulties with

symptom recognition were made particularly evident by the

large percentages of respondents who selected “maybe” as

the response to each item in our concussion-symptom

knowledge measure. However, a literature review by Regis-

ter-Mihalik et al.39 suggested that increasing concussion

knowledge among parents may not necessarily lead to

parents’ being better able to identify potential concussions

when they occur. Furthermore, parents may struggle, in gen-

eral, to identify concussions because children may struggle

to describe their symptoms or to may confuse their concus-

sion-related symptoms with symptoms caused by other con-

ditions such as dehydration.40,41 Thus, future research

should identify education initiatives that support parents in

better recognizing (and, additionally, responding to) concus-

sions when they occur in their children.

Historically, measurements for assessing an individual’s

concussion-symptom knowledge have used a series of

items that could be answered “yes” or “no”.27,30,37 How-

ever, these items are limited in their ability to capture the

true existence of concussion-symptom knowledge because

a respondent has a default 50% probability of correctly

identifying a symptom. We added a “maybe” option that

allowed respondents to express uncertainty. (Pilot-testing

efforts examined the use of a scale-based measure that

allowed for varying degrees of uncertainty; however, that

measure was found to be confusing and not intuitive to our

target population.) The continued development of measure-

ments that assess concussion-symptom knowledge, allow
for the expression of uncertainty, and retain simplicity are

recommended.

As with our findings on concussion-symptom knowledge, our

findings regarding attitudes toward concussion care seeking

were similar to those of previous research;26,27 parents generally

had positive attitudes toward concussion care seeking. The item

in our survey with the lowest mean score pertained to the ease

of seeking concussion care. Although this mean score was still

generally high, it highlights the need to examine further the rea-

sons why seeking concussion care may be difficult. Potential

reasons could include a lack of understanding of the resources

that are available both in the MS setting and elsewhere, particu-

larly for those parents who may lack health care resources and

health insurance. Previous research has shown that parents who

lack access to affordable health care may be less likely to seek

care for their children for trauma.42,43 Efforts to increase concus-

sion knowledge among MS parents should include not only rec-

ognition of concussion-related symptoms but also how to

respond to suspected concussions, including the provision of

care to their children. Future efforts should focus on the impor-

tance of providing timely and affordable health care to ensure

medical care for children.

To aid in concussion-prevention efforts, MS should use

school nurses, who can help to educate children and their

parents.44,45 It is also important to note that although a large

proportion of high school student athletes have access to

athletic training services,46 other youth sport settings, such

as those in MS, often have very limited or no access to ath-

letic trainers. Barriers to hiring athletic trainers at the high

school level also exist at the MS level, including budget

concerns and lack of community support.47 Nevertheless,

the presence of on-site medical professionals is important

for all injuries and not solely for concussions; school-based

medical professionals can help manage safe environmental

playing conditions, identify and begin immediate manage-

ment of suspected injuries, and evaluate injured athletes for

safe return to play.
4.2. Factors associated with concussion-symptom knowledge

and care-seeking attitudes

Among our sample of MS parents, numerous factors were

found to be associated with higher levels of concussion-symp-

tom knowledge and care seeking. For both outcomes, the odds

of having higher concussion-symptom knowledge and more

positive concussion care-seeking attitudes were associated

with older parental age and with being white/non-Hispanic vs.

being from another racial/ethnic group. Additional factors

were associated with concussion-symptom knowledge, includ-

ing being female vs. being male and having a higher competi-

tive nature (as measured by the competitiveness index).

Similar results have been found in previous research,26,36

which also emphasizes that concussion education must con-

sider the inherent variability within target audiences or popula-

tions. Specifically, previous research has indicated that social

and equity issues exist in the use of current educational
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strategies and tools.48,49 These inequities may range from a

lack of community resources to cultural and language barriers

that prevent pro-equity considerations in interventions and

result in further social disparity in outcomes.

To improve care seeking and other key aspects of con-

cussion care for all age groups, there is a need for interven-

tions that are data driven and that are targeted to specific

subpopulations. In an effort to reach a wide range of parents

and address equity considerations, concussion education

must be easily accessible and modified to meet varying

needs. This may include strategies such as making materials

and messaging available in different languages and making

them representative of various cultures and populations.

However, messaging must remain accurate and consistent,

particularly because previous research has found that con-

cussion information available from websites and news

articles may include incorrect statements (e.g., same-day

return to play is possible with medical clearance).50,51 Addi-

tional research has also noted that parents’ perceived trust-

worthiness of concussion information varies by information

source, with doctors or health care providers’ being consid-

ered the most trustworthy.52

Given these findings, we can highlight additional areas of

focus for future research. First, although in our study we

observed that parents with personal concussion histories had

higher concussion-symptom knowledge compared to parents

without personal concussion histories, we found that the oppo-

site was true for parents whose MS children had concussion

histories vs. the parents of children who did not. It is important

that future studies investigate this surprising finding. Second,

it is important to note the large percentage of parents (approxi-

mately 75%) who reported that their MS children participated

in sports within the past year. In general, compared to parents

of MS children who did not participate in sports in the past

year, these parents were generally found to have greater con-

cussion-symptom knowledge and more positive concussion

care-seeking attitudes, although these results were not statisti-

cally significant. Such findings may be associated with the pas-

sage of state legislation in all 50 U.S. states and the District of

Columbia regarding youth concussion,53 with many states

including parent-education directives in their legislation. Even

so, parents of children not involved in organized sports need

access to concussion-related prevention education because

concussions can occur from non-sport-related mechanisms,

such as falls and motor vehicle crashes.20 Thus, education

efforts should also acknowledge non-sport-related mecha-

nisms.

To date, there has been a dearth of data-driven concussion

education and prevention interventions in high school and

youth sport settings. This may partially explain why many

assessments have not indicated improvement in care-seeking

outcomes. Given this situation, our study provides data that

can inform future intervention development. Specifically, our

study’s findings indicate the need for developing varied paren-

tal educational materials and intervention messaging and strat-

egies that are culturally relevant and that consider potential

gender, racial/ethnic, and personal experience with
concussion. The development of videos, images, and specific

messaging strategies should include adequate representation of

different genders, racial/ethnic groups, and concussion experi-

ences.

4.3. Limitations

Our findings may not be generalizable to the parents of all

MS athletes or to the parents of any individual youth athlete,

although some of these concerns might be partially mitigated

by the nationwide sampling pool that SSI used to recruit par-

ticipants for this study. It is also important to note that infer-

ences regarding our constructs of knowledge and attitudes

should be restricted to concussion-symptom knowledge and

care-seeking attitudes. Also, our analyses were unable to

account for additional parental, child, and community-level

factors, including parent occupation, parent insurance status,

concussion histories of older and younger siblings of the MS

children, the presence of sports medicine staff at the children’s

sport settings, or the rural or urban character of the commu-

nity. Finally, concerns about statistical power inhibited our

ability to conduct multivariable modeling with more specific

categories for variables, such as race or ethnicity. Although it

is difficult for a single study to account for all factors poten-

tially associated with the outcomes, future studies should con-

sider additional factors when examining concussion-related

knowledge and attitudes.

5. Conclusion

Generally, concussion-symptom knowledge and concussion

care-seeking attitude scores were relatively high (as assessed

by our measurement tools) in our sample of parents of MS stu-

dents. However, some parents were unsure of a number of con-

cussion symptoms. Coupled with the multitude of factors

associated with our outcomes, our findings highlight the need

for concussion-related education that considers the diversity of

the MS parent population. Further investigation into educa-

tional messaging and delivery methods may help to ensure that

concussion-related education and prevention materials for

parents of MS children are credible, culturally relevant, and

inclusive of both sport and non-sport mechanisms.
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