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Abstract

For this study, we explored the association between high school students’ reported history of
sport- or physical activity—related concussions and persistent feelings of sadness or hopelessness.
Data from the 2017 national Youth Risk Behavior Survey (YRBS; N =14,765) was used for

this analysis. YRBS is administered to high school students throughout the country every 2
years. Findings from this study demonstrate that the prevalence of persistent feelings of sadness
or hopelessness was 36.4% among students who reported sustaining one or more concussions.
Compared to students who did not report having sustained a concussion, the odds of persistent
feelings of sadness or hopelessness were significantly higher among students who had sustained
one or more concussions (AOR = 1.41). These findings support the need for continued efforts by
school nurses and other health care providers to identify students with a history of concussion and
assess their mental health needs.
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A concussion, sometimes referred to as a mild traumatic brain injury (mTBI), is caused by
an impact to the head or a transmitted force to the head from a blow to the body (Centers
for Disease Control and Prevention [CDC], 2017b; Giza & Hovda, 2014; McCrory et al.,
2017; National Institute of Neurological Disorders and Stroke, 2002). Recent estimates
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suggest that as many as 2.5 million high school students have sustained at least one sport-
or recreation-related concussion within the previous 12 months. Approximately, 1 million
of those high students sustained two or more concussions during the same time frame
(Depadilla et al., 2018).

Concussions may lead to a range of symptoms such as headache, feeling more emotional
than usual, difficulty concentrating, and problems with sleep (CDC, 2017a; McCrory et al.,
2017). Following a concussion, most children and adolescents are asymptomatic within 1-3
months, with approximately 40% asymptomatic at 1 month, 89% at 3 months, and 98% at 1
year after the injury (Barlow et al., 2010). However, those with a history of more than one
concussion may experience a longer recovery and more severe symptom burden (e.g., loss
of consciousness and greater likelihood of problems with light and noise sensitivity, verbal
memory, and reaction time; Castile et al., 2012; Covassin et al., 2013; Curry et al., 2019;
Guskiewicz et al., 2003; McCrory et al., 2017; Miller et al., 2016; Moser & Schatz, 2017).

Concussion symptoms may evolve over the course of recovery. Studies suggest that
emotional problems are more likely to appear later in recovery and may be challenging

for health care providers and parents to detect (Ayr et al., 2009; Brent & Max, 2017;
Eisenberg et al., 2014; Yeates et al., 2012). Multiple studies have found an association
between moderate and severe TBI among youth and adults and emotional and psychiatric
outcomes (Andelic et al., 2018; Grauwmeijer et al., 2018; Slomine et al., 2006). As such,
it is important to also explore the risk of the onset or increase in emotional symptoms
following a concussion (Brent & Max, 2017; Ellis et al., 2015; Stazyk et al., 2017; Stein
etal., 2017). Ellis and colleagues analyzed the health outcomes for 174 pediatric patients
diagnosed with a sports-related concussion. In that study, almost half (49%) of the patients
reported at least one emotional symptom following the injury. For a subset of these patients,
their symptoms are believed to have contributed to the development of a novel psychiatric
disorder (e.g., attention-deficit, hyperactivity disorder, depression, and anxiety disorders;
Ellis et al., 2015).

A 2019 position statement released by the National Association of School Nurses (2019)
outlines the critical role school nurses play in supporting early recognition, care-seeking
behaviors, and positive behavioral health outcomes for students with mental health concerns.
Similarly, recent guidelines on concussion in sports include a focus on behavioral and
mental health and encourage health care providers to assess for and identify patients who
may be at increased risk of developing psychological or emotional problems following a
concussion (Giza et al., 2013; McCrory et al., 2017). However, there is limited research and
guidance for school nurses and other health care providers on the likelihood of emotional
sequelae among high school students with a history of concussion. To expand on existing
knowledge in this area, we explored the association between sport- or physical activity—
related concussions and persistent feelings of sadness or hopelessness reported by high
school students who completed the 2017 Youth Risk Behavior Survey (YRBS).
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Sample and Survey Administration

Analysis

The YRBS is a cross-sectional, school-based survey administrated every 2 years. In each
survey cycle, the YRBS uses a three-stage cluster sample design to identify a representative
sample of public and private school students (Grades 9-12) across the United States.
Following local procedures regarding parental permission, students voluntarily complete
the YRBS questionnaire. All responses to the survey are recorded anonymously on a
computer scannable answer sheet. CDC’s Institutional Review Board approved the protocol
for the national YRBS. Additional details regarding the YRBS methodology are described
elsewhere (Brener et al., 2002; Brener et al., 2013). The school response for the 2017 YRBS
was 75%, the student response rate was 81%, the overall response rate (the product of the
school response rate and the student response rate) was 60%, and the unweighted sample
size was 14,765.

Self-reported sports- or physical activity—related concussion during the 12 months preceding
the survey was the primary independent variable of this analysis. The questionnaire provided
the following definition of concussion: “A concussion is when a blow or a jolt to the

head causes problems such as headaches, dizziness, being dazed or confused, difficulty
remembering or concentrating, vomiting, blurred vision, or being knocked out.” Then
students were asked, “During the past 12 months, how many times did you have a
concussion from playing a sport or being physically active?” Response options were “0
times,” “1 time,” “2 times,” “3 times,” and “4 or more times.” The sample sizes of two or
more concussions were small (approximately 6% of respondents) and precluded power to
analyze these separately. To improve statistical power, “1 time,” “2 times,” “3 times,” and

“4 or more times” were collapsed into one category, “1 or more times.” Students were also
asked about persistent feelings of sadness or hopelessness using the question, “During the
past 12 months, did you ever feel so sad or hopeless almost every day for 2 weeks, or more
in a row that you stopped doing some usual activities?”” Response options were “yes” and
“no.

To produce nationally representative estimates, a weighting factor was applied to each
record to adjust for school and student nonresponse and oversampling of Black and Hispanic
students. The prevalence of persistent feelings of sadness or hopelessness among students
with a sport- or physical activity—related concussion was computed overall and by sex
(female, male), grade (9, 10, 11, 12), and race/ethnicity (non-Hispanic White [White],
non-Hispanic Black [Black], and Hispanic). The number of students in other racial/ethnic
subgroups was too small for meaningful analysis; therefore, those data are not presented

but were retained in the analytic sample. We used a series of logistic regression models to
examine the association between having had a sport- or physical activity—related concussion
and persistent feelings of sadness or hopelessness, overall and for each sex, racial/ ethnic,
and grade category. The overall model controlled for sex, grade, and race/ethnicity, and each
of the other models controlled for the demographic characteristics for which the data were
not stratified (e.g., the model examining the association among female students controlled
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for race/ethnicity and grade). Missing data were not imputed. SAS-callable SUDAAN
Version 11.0.1 (Research Triangle Institute: Research Triangle Park, NC) was used to
conduct all statistical analyses. This allowed for the authors to account for the complex
sampling design and weights. Estimates were considered statistically significant when p <
.05.

Overall, the prevalence of persistent feelings of sadness or hopelessness was 36.4%

among students who reported sustaining one or more sports- or physical activity—related
concussions in the preceding 12 months compared to 30.5% among those who had not
sustained one or more sport- or physical activity—related concussions (Table 1). The odds of
persistent feelings of sadness or hopelessness were significantly higher among students who
had experienced one or more of these injuries (AOR = 1.41) compared to those who had not
(Table 2).

The association between sports- or physical activity—related concussions and persistent
feelings of sadness or hopelessness differed across some subgroups. Among females and
males, the odds of persistent feelings of sadness or hopelessness were significantly higher
among students who had experienced one or more sport- or physical activity—related
concussions (AOR = 1.54 and 1.28, respectively) compared to those who had not. Among
White students, the odds of persistent feelings of sadness or hopelessness were significantly
higher among those who experienced one or more sport- or physical activity—related
concussions (AOR = 1.54) compared to students who did not. Likewise, among 9th-, 10th-,
and 12th-grade students, the odds of persistent feelings of sadness or hopelessness were
significantly higher among those who had sustained one or more sport- or physical activity—
related concussions (AOR = 1.50, 1.55, and 1.63, respectively) compared to those who did
not. Persistent feelings of sadness or hopelessness was not associated with having sustained
a sport- or physical activity—related concussion among Black, Hispanic, and 11th-grade
students.

Discussion

This study found an association between self-reported sport- or physical activity-related
concussions and experiencing persistent feelings of sadness or hopelessness. These findings
support the need for continued efforts by school nurses and other health care providers

to identify students with a history of concussion and assess their mental health needs
(Chrisman & Richardson, 2014).

Findings from this study are consistent with previous studies that examined an association
between mTBI and concussion history and mental health conditions (Chrisman &
Richardson, 2014; Massagli et al., 2004; M. N. Yang et al., 2019; Zatzick & Grossman,
2011). Chrisman and Richardson (2014) found that youth with a history of concussion (from
all causes) were at an increased risk of having a concurrent diagnosis of depression. Another
study by Massagli and colleagues (2004) found that 30% of youth who sustained a mild TBI
were diagnosed with a psychiatric illness within 3 years of the injury. In contrast, only 20%
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of healthy controls followed as part of that study were diagnosed with a psychiatric illness
during the same time frame (Massagli et al., 2004).

Among students who reported experiencing one or more sport- or physical activity—related
concussions, the prevalence of persistent feelings of sadness or hopelessness was 2 times
higher among female than male students. Other studies have reported differences in
concussion symptoms and experiences among male and female athletes (Chandran et al.,
2019; Merritt et al., 2019; J. Yang et al., 2015). A study of high school soccer athletes
found that the likelihood of receiving a concussion diagnosis was 84% higher among female
athletes than male athletes (Chandran et al., 2019). Although female athletes are more
likely to report concussion symptoms than male athletes, there is limited research on health
outcomes among male and female athletes following concussion (Merritt et al., 2019).
Further research might examine the role of sex differences on emotional symptomology
and outcomes to help inform whether sex-based assessment and treatment strategies for
concussion are needed (Merritt et al., 2019).

Previous studies show higher rates of multiple concussions (four or more concussions within
a 12-month time frame) among Black and Hispanic students (Depadilla et al., 2018). In

this study, we found that White students who reported persistent feelings of sadness or
hopelessness were more likely to also report having had one or more sport- or physical
activity—related concussions. However, we did not find any association for these variables
among Black and Hispanic students. Future research could explore this further and assess
whether willingness to self-report concussion history and risk factors for mental health
conditions may vary by race.

The CDC Pediatric Mild TBI Guideline recommends that when a concussion occurs, health
care providers closely monitor each patient and counsel patients to resume a gradual
schedule of activity following the first several days of the injury to avoid exacerbating

any concussion symptoms (Lumba-Brown et al., 2018). In addition, the CDC Guideline
states that health care providers may assess whether pediatric patients with mTBI or
concussion would benefit from additional social support, including emotional support
(Lumba-Brown et al., 2018). Social support, such as through support groups, may be
associated with improved outcomes for students, reduced emotional symptomology (e.g.,
irritability, anxiety, depression, affective lability), and avoidance of a perception of poor
quality of life (McCauley et al., 2001). For students who report feeling sad or hopeless, or
are having other emotional symptomology, ongoing monitoring by school nurses and other
health care providers may help with early identification of the development of a psychiatric
disorder (Ellis et al., 2015). Students who report persistent or worsening feelings of sadness
and hopelessness may benefit from a referral to care from a mental health specialist (Ellis et
al., 2015; National Association of School Nurses, 2019).

The findings of this study also support the recommendations found in other studies to
integrate symptom-based concussion assessments, as well as screening for depression
(Stazyk et al., 2017; J. Yang et al., 2015), into preseason physical exams. Overall, 30.5%
of students who had not sustained a sport- or physical activity—related concussion during
the 12 months before the survey reported experiencing persistent feelings of sadness or
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hopelessness. As many concussions among youth occur outside of sports- and physical
activity—related activities (Haarbauer-Krupa et al., 2018), preseason assessments not only
document any history of concussion (from all causes) and any current mental health
conditions among students but also provide baseline data that will help health care providers
understand whether mental health conditions followed a concussion or were already present
(McCrory et al., 2017; J. Yang et al., 2015).

There are at least four limitations for this study. First, this study is based on self-report.
Neither persistent feelings of sadness or hopelessness nor sports- or physical activity—
related concussions reported among students were confirmed through health care provider
diagnosis or medical record review. Thus, there may be some over- or underreporting of
the data. Second, these data apply only to youth who attend school and therefore are

not representative of all persons in this age-group. In 2019, approximately 5% of high
school-aged youth (ages 14-17 years) were not enrolled in school (Institute of Education
Sciences, 2019). The data are not representative of those not enrolled in high school or

in other age groups. Third, the data are from a cross-sectional survey; thus, it is unclear
whether persistent feelings of sadness or hopeless were present before or after a sport- or
physical activity—related concussion. Finally, while a previous study found that questions
(including that on persistent feelings of sadness or hopeless) within YRBS have good
test-retest reliability (Brener et al., 2002; Brener et al., 2013), the question used to measure
sport- or physical activity—related concussion is new to the survey and its reliability has not
yet been assessed.

Implications for School Nursing

Although most students with a concussion will have a good recovery and symptoms will
resolve over time, for some, concussion symptoms may lead to emotional sequelae that
affect them psychologically and academically during their recovery (Arbogast et al., 2013;
Babikian et al., 2011; Barlow et al., 2010; Davis et al., 2017; Riglin et al., 2013; Yeates et
al., 2009). School nurses have a unique and critical role in early recognition and referral
of students with potential mental health conditions that either existed prior to or following
their concussion to evidence-based interventions (National Association of School Nurses,
2019). A review by Fazel and colleagues (2014) suggests that when integrated into an
educational system, school-based efforts that address mental health conditions may lead to
improved outcomes for students. Mental health interventions that include a whole-school,
classroom-level, and individual-level approach are considered most beneficial (Fazel et al.,
2014). Improved access to educational training opportunities for school nurses and other
school staff on addressing mental health conditions in the school setting may help with
integrating such an approach (Fazel et al., 2014).

Conclusion

We found an association between self-reported sport- or physical activity—related concussion
and experiencing persistent feelings of sadness or hopelessness among high school students.
School nurses and other health care providers can use preseason physical exams to assess
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student athletes’ social support and mental health needs (Lumba-Brown et al., 2018; J.

Yang et al., 2015). Students who report persistent or worsening feelings of sadness and
hopelessness may benefit from a referral to a mental health specialist (Ellis et al., 2015;
National Association of School Nurses, 2019).

Acknowledgments
Funding

The author(s) received no financial support for the research, authorship, and/or publication of this article.

Author Biographies

Kelly Sarmiento, MPH, is a public health advisor at Division of Injury Prevention, National
Center for Injury Prevention and Control, Centers for Disease Control and Prevention,
Atlanta, GA, USA.

Gabrielle F. Miller, PhD, is an economist at Division of Injury Prevention, National Center
for Injury Prevention and Control, Centers for Disease Control and Prevention, Atlanta, GA,
USA.

Sherry Everett Jones, PhD, is a health scientist at Division of Adolescent and School
Health, National Center for HIV/AIDS, Viral Hepatitis, STD, and TB Prevention, Centers
for Disease Control and Prevention, Atlanta, GA, USA.

References

Andelic N, Howe EI, Hellstram T, Sanchez MF, Lu J, Lgvstad M, & Rge C. (2018). Disability and
quality of life 20 years after traumatic brain injury. Brain and Behavior, 8(7), €01018. [PubMed:
29888869]

Arbogast KB, McGinley AD, Master CL, Grady MF, Robinson RL, & Zonfrillo MR (2013). Cognitive
rest and school-based recommendations following pediatric concussion: The need for primary care
support tools. Clinical Pediatrics, 52(5), 397-402. [PubMed: 23447397]

Ayr LK, Yeates KO, Taylor HG, & Browne M. (2009). Dimensions of postconcussive symptoms in
children with mild traumatic brain injuries. Journal of the International Neuropsychological Society,
15(1), 19-30. [PubMed: 19128525]

Babikian T, Satz P, Zaucha K, Light R, Lewis RS, & Asarnow RF (2011). The UCLA longitudinal
study of neurocognitive outcomes following mild pediatric traumatic brain injury. Journal of the
International Neuropsychological Society, 17(5), 886-895. [PubMed: 21813031]

Barlow KM, Crawford S, Stevenson A, Sandhu SS, Belanger F, & Dewey D. (2010). Epidemiology
of postconcussion syndrome in pediatric mild traumatic brain injury. Pediatrics, 126(2), e374—e381.
[PubMed: 20660554]

Brener ND, Kann L, McManus T, Kinchen SA, Sundberg EC, & Ross JG (2002). Reliability of the
1999 youth risk behavior survey questionnaire. Journal of Adolescent Health, 31(4), 336-342.

Brener ND, Kann L, Shanklin S, Kinchen S, Eaton DK, Hawkins J, & Flint KH (2013). Methodology
of the youth risk behavior surveillance system—2013. Morbidity and Mortality Weekly Report,
62(1), 1-20. [PubMed: 23302815]

Brent DA, & Max J. (2017). Psychiatric sequelae of concussions. Current Psychiatry Reports, 19(12),
108. 10.1007/s11920-017-0862-y [PubMed: 29147822]

Castile L, Collins CL, Mcllvain NM, & Comstock RD (2012). The epidemiology of new versus
recurrent sports concussions among high school athletes, 2005-2010. British Journal of Sports
Medicine, 46(8), 603—-610. 10.1136/bjsports-2011-090115 [PubMed: 22144000]

J Sch Nurs. Author manuscript; available in PMC 2023 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sarmiento et al.

Page 8

Centers for Disease Control and Prevention. (2017a). Traumatic brain injury & concussion: Potential
effects. https://www.cdc.gov/traumaticbraininjury/outcomes.html

Centers for Disease Control and Prevention. (2017b). What is a concussion? https://www.cdc.gov/
headsup/basics/concussion_whatis.html

Chandran A, EImi A, Young H, & DiPietro L. (2019). Determinants of concussion diagnosis,
symptomology, and resolution time in U.S. high school soccer players. Research in Sports
Medicine, 1-13. 10.1080/15438627.2019.1590834

Chrisman SP, & Richardson LP (2014). Prevalence of diagnosed depression in adolescents with history
of concussion. Journal of Adolescent Health, 54(5), 582-586. 10.1016/j.jadohealth.2013.10.006

Covassin T, Moran R, & Wilhelm K. (2013). Concussion symptoms and neurocognitive performance
of high school and college athletes who incur multiple concussions. American Journal of Sports
Medicine, 41(12), 2885-2889. 10.1177/0363546513499230

Curry AE, Arbogast KB, Metzger KB, Kessler RS, Breiding MJ, Haarbauer-Krupa J, DePadilla L,
Greenspan A, & Master CL (2019). Risk of repeat concussion among patients diagnosed at a
pediatric care network. The Journal of Pediatrics, 13-19 10.1016/j.jpeds.2019.04.001

Davis GA, Anderson V, Babl FE, Gioia GA, Giza CC, Meehan W, Moser RS, Purcell L, Schatz P,
Schneider KJ, Takagi M, Yeates KO, & Zemek R. (2017). What is the difference in concussion
management in children as compared with adults? A systematic review. British Journal of Sports
Medicine, 51(12), 949-957. 10.1136/bjsports-2016-097415 [PubMed: 28455361]

Depadilla L, Miller GF, Jones SE, Peterson AB, & Breiding MJ (2018). Self-reported concussions
from playing a sport or being physically active among high school students—United States, 2017.
Morbidity and Mortality Weekly Report, 67(24), 682. [PubMed: 29927909]

Eisenberg MA, Meehan WP 111, & Mannix R. (2014). Duration and course of post-concussive
symptoms. Pediatrics, 133(6), 999-1006. 10.1542/peds.2014-0158 [PubMed: 24819569]

Ellis MJ, Ritchie LJ, Koltek M, Hosain S, Cordingley D, Chu S, Selci E, Leiter JRS, & Russell K.
(2015). Psychiatric outcomes after pediatric sports-related concussion. Journal of Neurosurgery
Pediatrics, 16(6), 709-718. 10.3171/2015.5.Peds15220 [PubMed: 26359916]

Fazel M, Hoagwood K, Stephan S, & Ford T. (2014). Mental health interventions in schools 1: Mental
health interventions in schools in high-income countries. The Lancet. Psychiatry, 1(5), 377-387.
10.1016/S2215-0366(14)70312-8 [PubMed: 26114092]

Giza CC, & Hovda DA (2014). The new neurometabolic cascade of concussion. Neurosurgery,
75(suppl. 4), S24-S33. [PubMed: 25232881]

Giza CC, Kutcher JS, Ashwal S, Barth J, Getchius TS, Gioia GA, Gronseth GS, Guskiewicz K,
Mandel S, Manley G, McKeag DB, Thurman DJ, & Zafonte R. (2013). Summary of evidence-
based guideline update: Evaluation and management of concussion in sports report of the guideline
development subcommittee of the American academy of neurology. Neurology, 80(24), 2250—
2257. [PubMed: 23508730]

Grauwmeijer E, Heijenbrok-Kal MH, Peppel LD, Hartjes CJ, Haitsma IK, de Koning I, & Ribbers GM
(2018). Cognition, health-related quality of life, and depression ten years after moderate to severe
traumatic brain injury: A prospective cohort study. Journal of Neurotrauma, 35(13), 1543-1551.
10.1089/neu.2017.5404 [PubMed: 29343203]

Guskiewicz KM, McCrea M, Marshall SW, Cantu RC, Randolph C, Barr W, Onate JA, & Kelly JP
(2003). Cumulative effects associated with recurrent concussion in collegiate football players:
The NCAA concussion study. JAMA, 290(19), 2549-2555. 10.1001/jama.290.19.2549 [PubMed:
14625331]

Haarbauer-Krupa J, Arbogast KB, Metzger KB, Greenspan Al, Kessler R, Curry AE, Bell JM,
DePadilla L, Pfeiffer MR, Zonfrillo MR, & Master CL (2018). Variations in mechanisms
of injury for children with concussion. The Journal of Pediatrics, 197, 241-248. 10.1016/
j.jpeds.2018.01.075 [PubMed: 29627189]

Institute of Education Sciences. (2019). National Center for Education Statistics. Fast facts. https://
nces.ed.gov/fastfacts/display.asp?id=65

Lumba-Brown A, Yeates KO, Sarmiento K, Breiding MJ, Haegerich TM, Gioia GA, Turner M, Benzel
EC, Suskauer SJ, Giza CC, Joseph M, Broomand C, Weissman B, Gordon W, Wright DW, Moser
RS, McAvoy K, Ewing-Cobbs L, Duhaime AC, ... Timmons SD (2018). Centers for Disease

J Sch Nurs. Author manuscript; available in PMC 2023 April 01.


https://www.cdc.gov/traumaticbraininjury/outcomes.html
https://www.cdc.gov/headsup/basics/concussion_whatis.html
https://www.cdc.gov/headsup/basics/concussion_whatis.html
https://nces.ed.gov/fastfacts/display.asp?id=65
https://nces.ed.gov/fastfacts/display.asp?id=65

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sarmiento et al.

Page 9

Control and Prevention Guideline on the diagnosis and management of mild traumatic brain injury
among children. JAMA Pediatrics, 172(11), e182853—-e182853.

Massagli TL, Fann JR, Burington BE, Jaffe KM, Katon WJ, & Thompson RS (2004). Psychiatric
illness after mild traumatic brain injury in children. Archives of Physical Medicine and
Rehabilitation, 85(9), 1428-1434. 10.1016/j.apmr.2003.12.036 [PubMed: 15375812]

McCauley SR, Boake C, Levin HS, Contant CF, & Song JX (2001). Postconcussional disorder
following mild to moderate traumatic brain injury: Anxiety, depression, and social support as risk
factors and comorbidities. Journal of Clinical and Experimental Neuropsychology, 23(6), 792-808.
10.1076/jcen.23.6.792.1016 [PubMed: 11910545]

McCrory P, Meeuwisse W, Dvorak J, Aubry M, Bailes J, Broglio S, Cantu RC, Cassidy D,
Echemendia RJ, Castellani RJ, Davis GA, Ellenbogen R, Emery C, Engebretsen L, Feddermann-
Demont N, Giza CC, Guskiewicz KM, Herring S, Iverson GL, .. . Vos PE (2017). Consensus
statement on concussion in sport—The 5th international conference on concussion in sport
held in Berlin, October 2016. British Journal of Sports Medicine, 51(11), 838-847. 10.1136/
bjsports-2017-097699 [PubMed: 28446457]

Merritt VC, Padgett CR, & Jak AJ (2019). A systematic review of sex differences
in concussion outcome: What do we know? The Clinical Neuropsychologist, 1-28.
10.1080/13854046.2018.1508616

Miller JH, Gill C, Kuhn EN, Rocque BG, Menendez JY, O’Neill JA, Agee BS, Brown ST, Crowther M,
Davis RD, Ferguson D, & Johnston JM (2016). Predictors of delayed recovery following pediatric
sports-related concussion: A case-control study. Journal of Neurosurgery Pediatrics, 17(4), 491—
496. 10.3171/2015.8.Peds14332 [PubMed: 26684762]

Moser RS, & Schatz P. (2017). Increased symptom reporting in young athletes based
on history of previous concussions. Developmental Neuropsychology, 42(4), 276-283.
10.1080/87565641.2017.1334785 [PubMed: 28678608]

National Association of School Nurses. (2019). The school nurse’s role in behavioral/mental health
of students: Position statement. NASN School Nurse, 34(1), 62-64. 10.1177/1942602x18814249
[PubMed: 30556474]

National Institute of Neurological Disorders and Stroke. (2002). Traumatic brain injury:

Hope through research. https://www.ninds.nih.gov/Disorders/Patient-Caregiver-Education/Hope-
Through-Research/Traumatic-Brain-Injury-Hope-Through

Riglin L, Frederickson N, Shelton KH, & Rice F. (2013). A longitudinal study of psychological
functioning and academic attainment at the transition to secondary school. Journal of Adolescent
Health, 36(3), 507-517. 10.1016/j.adolescence.2013.03.002

Slomine BS, McCarthy ML, Ding R, MacKenzie EJ, Jaffe KM, Aitken ME, Durbin DR, Christensen
JR, Dorsch AM, & Paidas CN (2006). Health care utilization and needs after pediatric traumatic
brain injury. Pediatrics, 117(4), e663-674. 10.1542/peds.2005-1892 [PubMed: 16533894]

Stazyk K, DeMatteo C, Moll S, & Missiuna C. (2017). Depression in youth
recovering from concussion: Correlates and predictors. Brain Injury, 31(5), 631-638.
10.1080/02699052.2017.1283533 [PubMed: 28326857]

Stein E, Howard W, Rowhani-Rahbar A, Rivara FP, Zatzick D, & McCarty CA (2017). Longitudinal
trajectories of post-concussive and depressive symptoms in adolescents with pro-longed
recovery from concussion. Brain Injury, 31(13-14), 1736-1744. 10.1080/02699052.2017.1380843
[PubMed: 29115868]

Yang J, Peek-Asa C, Covassin T, & Torner JC (2015). Post-concussion symptoms of depression
and anxiety in division I collegiate athletes. Developmental Neuropsychology, 40(1), 18-23.
10.1080/87565641.2014.973499 [PubMed: 25649775]

Yang MN, Clements-Nolle K, Parrish B, & Yang W. (2019). Adolescent concussion and mental health
outcomes: A population-based study. American Journal of Health Behavior, 43(2), 258-265.
10.5993/ajhb.43.2.3 [PubMed: 30808466]

Yeates KO, Kaizar E, Rusin J, Bangert B, Dietrich A, Nuss K, Wright M, & Taylor HG (2012).
Reliable change in postconcussive symptoms and its functional consequences among children
with mild traumatic brain injury. Archives of Pediatrics & Adolescent Medicine, 166(7), 615-622.
[PubMed: 22393171]

J Sch Nurs. Author manuscript; available in PMC 2023 April 01.


https://www.ninds.nih.gov/Disorders/Patient-Caregiver-Education/Hope-Through-Research/Traumatic-Brain-Injury-Hope-Through
https://www.ninds.nih.gov/Disorders/Patient-Caregiver-Education/Hope-Through-Research/Traumatic-Brain-Injury-Hope-Through

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Sarmiento et al. Page 10

Yeates KO, Taylor HG, Rusin J, Bangert B, Dietrich A, Nuss K, Wright M, Nagin DS, & Jones
BL (2009). Longitudinal trajectories of postconcussive symptoms in children with mild traumatic
brain injuries and their relationship to acute clinical status. Pediatrics, 123(3), 735-743. [PubMed:
19254996]

Zatzick DF, & Grossman DC (2011). Association between traumatic injury and psychiatric disorders
and medication prescription to youths aged 10-19. Psychiatric Services, 62(3), 264-271. 10.1176/
ps.62.3.pss6203_0264 [PubMed: 21363897]

J Sch Nurs. Author manuscript; available in PMC 2023 April 01.



Sarmiento et al. Page 11

Table 1.

Percentage of High School Students Who Had Persistent Feelings of Sadness or Hopelessness, Among
Students With Zero or One or More Self-Reported Sport- or Physical Activity—Related Concussions.

Percentage of High School Students Who Had Persistent Feelings of Sadness or Hopelessness
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Variable 0 Concussions [95% CI] =1 Concussion % [95% CI]
Total 30.5[28.5,32.7] 36.4 [33.6, 39.4]
Sex

Female 39.6 [35.7, 43.6] 50.4 [46.7, 54.2]

Male 20.4[18.6,22.2] 25.1[21.5,29.2]

Race/Ethniciwa

White? 29.0 [25.9, 32.4] 36.7 [32.3, 41.4]
Black? 28.5[25.6, 31.7] 32.1[25.2, 39.8]
Hispanic 33.1[31.3, 35.0] 35.2 [31.5, 39.0]
Grade
oth 28.9[26.5, 31.4] 35.5 [30.5, 40.9]
10th 31.2[28.0, 34.7] 37.4[32.6, 42.5]
11th 32.2[29.1, 35.5] 33.0[29.2, 37.0]
12th 29.8[27.5,32.2] 39.5 [33.5, 45.8]

Source: National Youth Risk Behavior Survey, 2017.

Note. Cl = confidence interval.

a, . . . . .
Students in other racial/ethnic subgroups was too small for meaningful analysis; therefore, those data are not presented.

bNon-Hispanic.
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Table 2.

Odds (Adjusted) of High School Students Having Persistent Feelings of Sadness or Hopelessness, by Students
With One or More Self-Reported Sports- or Physical Activity—Related Concussions.

Percentage of High School Students Who Had Persistent Feelings of Sadness or Hopelessness

Variable 0 Concussions AOR [95% CI] 21 Concussion AOR [95% CI]
Total 1.0 (ref) 1.41[1.22,1.63]
Sex

Female 1.0 (ref) 1.54[1.29, 1.85]

Male 1.0 (ref) 1.28 [1.03, 1.58]

Race/Ethniciwb

White® 1.0 (ref) 1.54 [1.22,1.94]
Black® 1.0 (ref) 1.33[0.92, 1.93]
Hispanic 1.0 (ref) 1.16 [0.95, 1.42]
Grade
oth 1.0 (ref) 1.50 [1.20, 1.89]
10th 1.0 (ref) 1.55[1.19, 2.02]
11th 1.0 (ref) 1.06 [0.82, 1.37]
12th 1.0 (ref) 1.63[1.26, 2.11]

Source: National Youth Risk Behavior Survey, 2017.a

Note. Estimates were considered statistically significant when p <0.05. AOR = adjusted odds ratio; Cl = confidence interval.
a . -, . .

Models were adjusted for sex, grade, and race/ethnicity overall, and as appropriate for each demographic group.
b, . . . . .

Students in other racial/ethnic subgroups was too small for meaningful analysis; therefore, these data are not presented.

c -
Non-Hispanic.

1duosnuey Joyiny

1duosnuen Joyiny

J Sch Nurs. Author manuscript; available in PMC 2023 April 01.



	Abstract
	Method
	Sample and Survey Administration
	Analysis

	Results
	Discussion
	Limitations
	Implications for School Nursing

	Conclusion
	References
	Table 1.
	Table 2.

