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Lifetime history of concussion among children and adolescents with attention-deficit/hyperactivity disorder: examining differences stratified by age, medication status, and parent-reported severity
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Introduction: Children and adolescents with attention-deficit/hyperactivity disorder (ADHD) are more likely to report a lifetime history of concussion compared to those without ADHD. Prior studies have predominantly relied on surveys of youth who self-reported their ADHD status (as opposed to parent report), examined samples with relatively narrow age ranges, and focused on youth athletes. It is unclear if ADHD severity or ADHD medication influences the association between ADHD and greater lifetime history of concussion. We investigated the association between parent-reported ADHD, ADHD severity, and medication status with parent-reported lifetime concussion history in children and adolescents ranging in age from 5 to 17, sampled from the United States general population.

Methods: Parent reported health data from 33,914 children and adolescents were selected from the 2021 National Survey of Children’s Health. Lifetime history of concussion, current ADHD diagnosed by a healthcare provider, and, for those with current ADHD, ADHD severity (mild or moderate/severe), and current ADHD medication status (yes/no) were reported by parents. A Mantel–Haenszel analysis was used to assess the associations between ADHD and lifetime concussion history across five age groups (ages 5–7, 8–10, 11–13, 14–15, and 16–17). Additional Mantel–Haenszel analyses were used to assess the associations between lifetime history of concussion and ADHD severity as well as medication status across five age groups.

Results: Overall, 6.2% of youth had a parent-reported history of concussion and 12.3% had parent-reported current ADHD. Twice as many youth with ADHD (10.6%) had a parent-reported history of concussion compared to youth without ADHD (5.6%). There were no differences in lifetime concussion history for those with mild (10.9%) versus moderate/severe ADHD (10.3%). Similarly, among those with ADHD, there were no differences in lifetime concussion history for those taking medication (9.9%) versus those not taking medication (11.6%).

Discussion: Consistent with previous literature, youth with ADHD had greater lifetime concussion history than youth without ADHD (approximately twice the prevalence in those with ADHD). Contrary to our hypotheses among youth with ADHD, parent-reported ADHD severity and current medication status were not associated with lifetime concussion history.
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1 Introduction

Attention-deficit/hyperactivity disorder (ADHD) is a neurodevelopmental disorder characterized by symptoms such as inattention, hyperactivity, and impulsivity (1). The condition can be characterized further based on severity as either mild, moderate, or severe according to the number of symptoms and level of functional impairment (1). Meta-analyses have found that individuals with ADHD have 1.5 to 2 times the rate of overall bodily injuries compared to those without ADHD (2, 3). Numerous studies have examined the incidence and lifetime prevalence of concussion among individuals with and without ADHD. Studies consistently find that individuals with ADHD are more likely to have a history of concussion compared to individuals without ADHD (4–11). Of note, studies have generally not found gender differences; that is, rates of prior concussion appear similar between boys with ADHD and girls with ADHD (5, 8, 12). The precise reasons for this association and increased risk for injury and concussion remain unclear. Youth with ADHD have been found to have lower scores on tests of balance and postural stability (13–16), and difficulties with balance as well as higher rates of hyperactivity/impulsivity have been theorized to contribute to higher self-reported concussion history and history of other orthopedic injuries in ADHD populations (13, 14). However, available studies have examined samples with relatively narrow age ranges that center predominantly around adolescents (see Table 1). It is unclear whether the well-established increased rates of prior concussions among those with ADHD is consistent at different ages.



TABLE 1 Studies examining history of concussion among those with ADHD (organized by average sample age, from youngest to oldest).
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By way of brief definition, a prevalence ratio indicates the prevalence of an outcome (e.g., concussion) in one group relative to another group (e.g., those with and without ADHD). For example, among 8- and 9-year-old children from the US general population, the prevalence of parent-reported history of concussion among those with ADHD (7.2%) was greater than the prevalence among those without ADHD (3.2%), resulting in a prevalence ratio of 2.25 (12). In a sample of 11- to 14-year-old student athletes, the prevalence ratio was 2.10 (8). In a sample of high school student athletes, the prevalence ratio was 1.52 (7). In a sample of adolescents seeking specialty concussion care in Montreal, Canada, the prevalence ratio was 1.17 (5). These are select examples, and some of the aforementioned prevalence ratios are reasonably representative of the general population while others are more sample, or subpopulation, specific (i.e., less representative of the general population). Thus, from available studies, the prevalence ratio of lifetime history of concussion based on ADHD status appears to differ slightly by age, with higher prevalence ratios among younger ages. Moreover, the broader ADHD and concussion history literature has tended to focus on older children and adolescents (e.g., 13-17-year-olds), which limits our understanding of whether similar results are present among younger children.

Of note, a few prospective studies have examined whether ADHD is associated with greater risk of sustaining a future concussion (incidence), with conflicting results. Specifically, Chrisman et al. (17) found no association between ADHD and risk for sport-related concussion in a two-year prospective cohort study of 5- to 14-year-old American football players (n = 863). Similarly, Cook and Iverson (18) did not find an association between ADHD and risk of concussion in a one-year prospective cohort study of 9 to 10-year old children from the U.S. general population (n = 11,013). McLeod et al. (11) found that ADHD was associated with increased incidence of concussion during their two-year study period in high school student athletes (n = 8,814). Finally, two studies analyzing data from the CARE consortium (a prospective multi-center study or collegiate athletes and military service members) found that ADHD was associated with a modestly increased risk for concussion during the study timeframe, but only among males and only when an athletes has co-occurring ADHD and LD, although it should be noted that these findings rely on small to very small cell sizes; n = 138 with ADHD and 109 with ADHD+psychostimulant use out of a total sample of 4,387 in Coffman et al. and n = 1,513 with ADHD and 323 with co-occurring ADHD/LD out of a total sample of 33,387 in Gunn et al. (19, 20).

ADHD is frequently treated with medication (e.g., stimulants) and these medications may reduce the severity of symptoms and functional problems for some individuals (21–23). Taking stimulant medications has been associated with a lower risk for orthopedic injuries (3, 24) and brain injuries of all severities (25–27) among children and adolescents with ADHD. However, research suggests that, in collegiate athletes, those with ADHD who are taking psychostimulants may be slightly more likely to sustain a concussion (although these results did not reach clinical significance) (19). Thus, it is unclear whether youth from the general population with ADHD who are taking medication have a lower rate of concussion than those who are not taking medication. We hypothesized that those youth who were taking ADHD medication would have a lower rate of parent-reported lifetime concussion history compared to those youth with ADHD who were not taking medication. It is also possible that those with more severe forms of ADHD (i.e., more symptoms, greater severity of symptoms, or worse functional impairment) may exhibit higher rates of concussion possibly due to increased functional impact of their hyperactivity, inattention, and/or impulsivity symptoms. Unfortunately, there is a paucity of literature regarding the possible association between ADHD severity and lifetime concussion rates so a data-informed hypothesis could not be formed; however, we hypothesized (based on theory) that more severe parent-reported ADHD would be associated with higher rates of parent-reported concussion history.

Most of the literature on ADHD and concussion history has relied on self-report data for both ADHD status and for concussion history. Although the majority of athletes (greater than 90%) tend to be consistent in their self-report of ADHD and concussion history status over time (28), there is research to suggest that those with ADHD may be somewhat more likely to inconsistently report their ADHD history at two time points compared to those without ADHD (29). While it is not possible to know whether this finding is related to true changes in medical history versus inaccurate reporting, parent-reported diagnosis of ADHD and concussion history may be more accurate and is worthy of study. A recent study of the consistency of parent-reported ADHD diagnosis over time found that 95.7% of parents who reported that their child had ADHD were consistent and indicated that their child had ADHD when asked years later (30). As can be seen in Table 1, only three out of the 15 studies we identified on the topic of ADHD and lifetime concussion history considered parent-reported diagnosis of ADHD, only two used psychiatrist confirmed diagnosis or structured interview, and the remaining 10 studies relied on self-report data from the youth participant, which potentially limits our understanding of the association between ADHD and concussion history.

The current study investigated the association between parent-reported ADHD, ADHD severity, and medication status with lifetime concussion history and whether such associations differ by age in a national sample of children and adolescents ages 5 to 17. We hypothesized that parent-reported history of ADHD would be associated with greater lifetime history of concussion, and that there would be differences in this association across age groups, with the association being stronger among younger children relative to older children and adolescents. We also hypothesized that, among youth with ADHD, those who were taking ADHD medication and those with mild (versus moderate/severe) ADHD would have lower lifetime concussion history.



2 Materials and methods


2.1 Participants

Participants were drawn from the 2021 National Survey of Children’s Health (NSCH) administered by the U.S. Department of Health and Human Services’ Child and Adolescent Health Measurement Initiative (31). Households across the United States were randomly selected and contacted via mail to invite survey participation. Parents and other caregivers completed the survey by providing information about their child. For simplicity and conciseness, we will refer to parent and caregiver reported data as ‘parent-reported’ throughout. When multiple children resided in the household, one child was randomly selected by the parent or caregiver respondent to be the subject of the data provided in the survey (i.e., the child for which the parent or caregiver was providing health information). Survey questions related to, among other areas, the child’s health status, demographics, mental health difficulties, neurodevelopmental history (including ADHD), and activities. From the overall NSCH dataset, participants were selected for the current study if they had complete data on the primary concussion and ADHD questions.

The 2021 NSCH dataset included 50,892 cases, of which 16,672 were less than 5 years of age and were not included in this study—leaving 34,220 subjects between the ages of 5 and 17. The following exclusions were made in the following order: missing data on the concussion history variable (n = 143) and missing data for lifetime ADHD status (n = 163). The final sample consisted of parent-reported data for 33,914 children and adolescents (ages 5 to 17; mean = 10.98 years, SD = 3.98). Girls represented 47.9% of the sample. The parent-reported racial identities of youth in the sample were as follows: White (76.4%), Black/African American (7.4%), biracial/multiracial (8.4%), Asian (5.9%), American Indian/Alaska Native (1.1%), and Native Hawaiian/Other Pacific Islander (0.8%). The ethnic composition of the sample was as follows: Hispanic or Latino Origin (13.7%) and not of Hispanic or Latino Origin (86.3%).



2.2 Variables of interest

The exact variable names from the NSCH database for the variables of interest are presented in Table 2. Brief descriptions of the variables are provided below.



TABLE 2 Study variables of interest in the 2021 NSCH database.
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2.2.1 Concussion and traumatic brain injury (TBI) history

For lifetime concussion history, parents responded to the following question: “Do you think this child has EVER had a concussion or brain injury? A concussion or brain injury is when a blow or jolt to the head causes problems such as headaches, dizziness, being dazed or confused, difficulty remembering or concentrating, vomiting, blurred vision, changes in mood or behavior, or being knocked out.” Parents responded “yes” or “no” to this question. For simplicity and ease of readability, we will refer to this variable as ‘lifetime history of concussion’ throughout.



2.2.2 ADHD status

The primary ADHD question in the survey asks: “Has a doctor or other health care provider EVER told you that this child has…Attention Deficit Disorder or Attention-Deficit/Hyperactivity Disorder, that is, ADD or ADHD?” A total of 4,560 parents reported that they had been told by a health care provider that their child had ADHD. Parents who responded “yes” to this lifetime history of ADHD question were then asked to clarify if their child currently has the condition.



2.2.3 ADHD severity

Parents who reported that their child currently has ADHD were asked follow-up questions, including the severity of their child’s ADHD: “If yes, is it: Mild, Moderate, or Severe.” While it is not specified in the question stem, we believe that the severity variable likely relates to current rating of severity (given the previous question regarding current status of ADHD, as opposed to lifetime history of ADHD which is a different variable in this dataset). The moderate and severe groups were combined, forming two severity subgroups: (i) mild and (ii) moderate or severe. There were 23 missing cases on the ADHD severity variable (0.6% of the 4,161 individuals with parent-reported ADHD diagnosis).



2.2.4 ADHD medication status

The medication status question asked parents to clarify their child’s current ADHD medication status. Specifically, “Is this child CURRENTLY taking medication for ADD or ADHD?.” There were 20 missing cases on the ADHD medication status variable (0.5% of the 4,161 individuals with parent-reported ADHD diagnosis).




2.3 Statistical analyses

Participants were separated into five age groups based on developmental similarity: 5–7-year-olds, 8-10-year-olds, 11-13-year-olds, 14-15-year-olds, and 16-17-year-olds. Mantel–Haenszel analysis is a statistical technique that conducts two-by-two chi-square analyses (with dichotomous outcome and predictor variables) stratified by two or more levels of a confounding factor (e.g., age groups, ADHD severity levels, etc.). In the current study, a Mantel–Haenszel analysis was used to compare the associations between parent-reported ADHD and lifetime concussion history across the five age groups. Additional Mantel–Haenszel analyses were used to compare the associations between lifetime history of concussion and parent-reported ADHD severity as well as ADHD medication status across the different age groups. The initial Mantel–Haenszel test was an omnibus test, that included the entire sample and statistically compared all age bands simultaneously. We then conducted post-hoc analyses between the age bands. Prevalence ratios indicate the prevalence of an outcome (e.g., concussion) in one group relative to another group (e.g., those with and without ADHD). Prevalence differences indicate the number of excess cases of a condition (e.g., concussion) that can be expected in one group versus another (e.g., those with and without ADHD). Prevalence ratios and prevalence differences were calculated for each of the age groupings comparing the prevalence of lifetime concussion between children or adolescents with ADHD to those without ADHD. We attempted to stratify our primary analyses by sex and ADHD status across the age groups; however, we encountered small and very small cell sizes in the younger age groups and so further analysis was not possible.




3 Results

A total of 4,161 parents reported that their child had a current diagnosis of ADHD. The other 399 parents denied current ADHD and were excluded. Thus, the final sample of those with ADHD included the 4,161 parents who reported their child had been diagnosed with ADHD and that their child currently carried the diagnosis. In the total sample, 6.2% of youth had a parent-reported lifetime history of concussion (n = 2,103) and 12.3% had a history of parent-reported ADHD (n = 4,161). The number of children and adolescents with and without parent-reported lifetime concussion history is presented in Table 3. In the total sample, boys had a slightly greater parent-reported lifetime concussion history compared to girls (7.1% versus 5.2% of girls; χ2 = 56.60; p < 0.001; odds ratio (OR) = 1.41; 95% CI for OR = 1.29–1.54). Boys were also more likely to have a history of ADHD (15.7% versus 8.6% of girls; χ2 = 396.87; p < 0.001; OR = 1.98; 95% CI for OR = 1.85–2.12). In the total sample, the proportion of children and adolescents with parent-reported history of concussion increased with age (2.2% of 5-7-year-olds compared to 12.4% of 16-17-year-olds; see Table 3).



TABLE 3 Parent-reported lifetime history of concussion in children and adolescents by ADHD status.
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3.1 Lifetime concussion history among those with and without ADHD across age and gender

The frequencies of parent-reported lifetime history of concussion by age band, ADHD status, and gender are presented in Table 3. The results of the Mantel–Haenszel comparisons by ADHD status, ADHD severity, and medication status are presented in Table 4. The percentages of those with a lifetime history of concussion by ADHD group for the overall sample are presented in Figure 1. The percentages of those with a lifetime history of concussion by age group (e.g., 5-7-year-olds versus 8-10-year-olds, etc.) are presented in Figure 2.



TABLE 4 Mantel–Haenszel comparisons of parent-reported concussion history by ADHD status, ADHD severity, and medication status across age groups.
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FIGURE 1
 Lifetime history of parent-reported concussion by ADHD diagnosis, severity, and medication status. ADHD, attention-deficit/hyperactivity disorder. Total sample size n = 33,914. ADHD n = 4,161. No ADHD n = 29,753. Mild ADHD n = 1,654. Moderate/Severe ADHD n = 2,484. ADHD- Taking Medication group n = 2,472. ADHD-not taking medication group n = 1,669.


[image: Figure 2]

FIGURE 2
 Parent-reported concussion history by age band and ADHD status. ADHD, attention-deficit/hyperactivity disorder. Sample sizes for these subgroups are reported in Table 3.


Youth with ADHD (10.6%) were more likely than those without ADHD (5.6%) to have a parent-reported history of concussion (prevalence ratio = 1.9; prevalence difference = 5.0 per 100). This was the same for boys and girls with ADHD (10.3% of boys with ADHD had a concussion history and 10.6% of girls with ADHD had a concussion history). Youth with ADHD were more likely to have a history of concussion across all 5 age bands (χ2Mantel–Haenszel = 91.86, p < 0.001). Odds ratios differed across age-groups (χ2Breslow-Day = 13.46, p = 0.009). The greatest difference (largest effect size) was found in the 5-7-year-old age group where 5.8% of those with ADHD had a history of concussion compared to 2.0% of those without ADHD (prevalence ratio = 3.0; prevalence difference = 3.9 per 100; odds ratio of 3.08). Differences between the other age bands were as follows: 8-10-year-old odds ratio = 1.77, prevalence ratio = 1.7; prevalence difference = 2.6 per 100; 11-13-year-old odds ratio = 2.03, prevalence ratio = 1.9, prevalence difference = 4.7 per 100; 14-15-year-old odds ratio = 1.64, prevalence ratio = 1.6, prevalence difference = 4.8 per 100; and 16-17-year-old odds ratio = 1.43, prevalence ratio = 1.4, prevalence difference 4.2 per 100. As can be seen in Figure 2, although the odds ratios and prevalence ratios differed by age group, the absolute difference between youth with and without ADHD is small and is maintained at each age band. In general, those with ADHD had around 4.0% higher frequency of concussion compared to those without ADHD (absolute frequency differences among the age bands ranged from 2.6 to 4.8%). Moreover, the prevalence differences indicate similarity in the absolute differences across age groupings, ranging from 2.6 to 4.8 excess concussion cases per 100 among youth with ADHD compared to youth without ADHD.



3.2 ADHD severity and medication status

The frequencies of parent-reported lifetime history of concussion by age band, ADHD severity, and ADHD medication status are presented in Table 5. There were no significant differences in lifetime concussion history for those with mild ADHD versus moderate/severe ADHD (χ2Mantel–Haenszel = 0.02, p = 0.90). Similarly, there were no differences in lifetime concussion history for those with ADHD taking medication versus those with ADHD who were not taking medication (χ2Mantel–Haenszel = 2.19, p = 0.14). Children/adolescents with moderate/severe ADHD were more likely to be on medication compared to those with mild ADHD (χ2 = 246.46, p < 0.001). Specifically, 69.5% of those with moderate/severe ADHD were reportedly on medication versus 45.0% of those with mild ADHD. The lifetime concussion history status of those with mild versus moderate/severe ADHD and those on medication versus no medication is presented in Figure 1.



TABLE 5 Parent-reported lifetime history of concussion in children and adolescents by ADHD severity and medication status.
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4 Discussion

In this national sample of children and adolescents from across the United States, youth with ADHD had twice the prevalence of parent-reported lifetime history of concussion compared to youth without ADHD (10.6% compared to 5.6%). This finding is consistent with many prior studies showing that children and adolescents with ADHD are more likely to report a lifetime history of concussion. The present study is novel in that this dataset included a broad age range (5 to 17), allowing us to examine whether the magnitude of this well-established association between ADHD and greater lifetime history of concussion is consistent or whether it differs by age. While our results indicate that the odds ratios (effect sizes) differ across age bands (e.g., OR of 3.08 in 5-7-year-olds versus 1.77 in 8-10-year-olds, etc.), the absolute difference in the percentage of youth with and without ADHD who have a history of concussion is relatively small and stable across these ages. As can be seen in Figure 2, those with ADHD had, on average, a 4% higher frequency of parent-reported lifetime concussion history compared to those without ADHD, and this absolute difference is maintained at each age band.

These results, represented in prevalence ratios, are consistent with prior studies with samples with narrower age ranges, including 8–9 year olds from the U.S. general population (12), 11–14 year old middle school student athletes from Virginia (8), USA, and 13–18 year old high school student athletes from Maine, USA (7). Specifically, the estimated magnitudes of difference in lifetime prevalence of concussion (prevalence ratios) in the current sample are consistent with those from prior studies. The prevalence ratio (PR) for youth ages 8–10 years in the current study (PR = 1.7) is similar to, though slightly lower than a previously reported national sample of youth ages 8 to 9 years old (PR = 2.3) (12). For youth ages 11 to 13 in the current study, the PR of 1.9 is comparable to results from middle school student athletes in Virginia (PR = 2.10) (8). And for adolescents ages 14 to 15 and 16 to 17, PRs in the current sample (PR = 1.6 and PR = 1.4, respectively) are comparable to a study of high school student athletes from Maine (PR = 1.5) (7).

Taken together, these findings suggest that the increased risk of concussion for youth with ADHD, at least those in the general population (as opposed to youth athletes), occurs by age 7, with that early difference then maintained over time. If this finding is replicated, ideally with prospective studies, it might suggest the need for developmentally targeted injury prevention strategies for young children who are diagnosed with or who are considered at-risk for ADHD. Additionally, it is unclear if these findings are consistent with youth athletes (as opposed to a population-based cohort of children and adolescents) and so further investigation in athlete populations may be warranted. Future work should also compare risk for concussion and risk for other types of physical injury among young children with ADHD, as the difference noted in our study might represent a more general increased risk for bodily injury associated with ADHD, as opposed to a unique vulnerability to concussion per se (i.e., an increased risk for any type of injury rather than a potential increased neurophysiological susceptibility to concussion).

Contrary to our hypotheses, there were no differences in history of concussion based on parent-reported ADHD severity or ADHD medication status. It is important to appreciate that the severity ratings were made by parents and not clinicians. Per the Diagnostic and Statistical Manual, 5th Edition, Text Revision (DSM-5-TR) (1), ADHD severity levels are based on such factors as the number of symptoms and the extent of functional impairment. For example, a specifier of ‘mild’ ADHD refers to an individual experiencing few symptoms in excess of those required for diagnosis and minor functional impairment in daily living whereas ‘severe’ ADHD is characterized by many excess symptoms and marked functional impairment. This severity rating would typically be applied by clinicians after thorough evaluations of children, including assessment of their functioning in different domains such as in a school setting versus in a home setting. In the current study, on the other hand, parents reported how severe they perceived their child’s symptoms were by responding to a single question with no anchors or specification for what ‘mild’ versus ‘severe’ refers to. It is possible that future studies using clinician confirmed diagnoses and clinician-assigned severity ratings may come to different conclusions than those found here.

Regarding ADHD medication status, we found a slightly lower rate of lifetime concussion history in youth taking ADHD medication; however, these results were not statistically significant (p = 0.08). The results are somewhat contrary to prior literature. Specifically, previous research has found that children, adolescents, and young adults with ADHD who are taking psychostimulant medication have lower rates of TBI (of all severity levels) and unintentional orthopedic injuries (25–27, 32, 33). Similar results are found in studies investigating concussion (rather than TBI broadly) in youth athlete and non-athlete populations (19, 33, 34). In the current study, medication use was parent-reported for current use; however, there was no way to analyze the temporal association between medication use and concussion. That is, it was unknown whether youth in the current study were actively prescribed or taking medication at the same time as their concussion. In one national cohort study (N = 2,319,450), the rate of unintentional injury via motor vehicle accidents in individuals with ADHD was reduced in those using psychostimulant medication on a long-term basis (2 years). In that study long-term medication users had 22% fewer accidents than those who were not taking medication on a long-term basis. This association remained significant even after accounting for current medication use at the time of injury suggesting that longer-term treatment may have a protective effect above and beyond current medication usage. Given this, and the limitations of the medication variable in the current study (see limitations section below), we are unable to clearly hypothesize how our current findings may relate to ADHD medication use and concussion risk. We also found that those with moderate/severe ADHD were also more likely to be taking medication (p < 0.001; with 69.5% of youth with moderate/severe ADHD reportedly taking medication versus 45.0% of those with mild ADHD), which may further confound our findings.

The current study has several strengths and weaknesses. First, our data were selected from a nationally representative survey of children and adolescents in the United States, which increases the generalizability of our results. Additionally, our data focused on parent-reported ADHD status and concussion history. As can be seen in Table 1, the vast majority of the literature in this area has examined youth self-reported concussion history and ADHD status. Inclusion of parent-reported data can be helpful to clarify the association between ADHD status and concussion history by providing another perspective on the youth’s history. It is possible, and at some ages very likely, that a child or adolescent might not know whether or not they have been diagnosed with ADHD, but their parents would be expected to know this information quite well. Additionally, our study included a broad age range (ages 5 to 17). Prior literature (see Table 1) has tended to include adolescent samples and/or samples with limited age ranges (e.g., 9 to 10 year olds only, 12 to 13 year olds only). By including a broader range of ages in the current study, we were able to assess for possible differences in associations between ADHD and concussion history in younger versus older children and adolescents. This study is particularly useful because it adds to the literature in younger children with ADHD (i.e., youth under age 7), which have not often been a focus of study on this topic.

Limitations of the current study include the self-report nature of the data as well as limitations in the available variables measuring both ADHD and concussion (dichotomous measures of presence and absence, as opposed to continuous measures, such as the number of ADHD symptoms endorsed or the number of lifetime concussions sustained). Further, the exact ADHD medication a child was taking was not reported in the dataset, nor was the dosage; additional information about the specific medication might have allowed for analyses to be conducted comparing classes of medication (e.g., psychostimulant versus non-stimulant medication). This might represent an area of future study. Additionally, parent-reported severity of ADHD symptoms in this particular dataset represented the adult caregivers’ perceptions of ADHD symptomatology with no behavioral anchors for a mild versus severe problem provided in the question stem of the item in the survey. It is also possible that parents reported current levels of severity (as opposed to severity of the disorder at its onset). This could be further confounded by the possibility that those with initially severe symptoms may be more likely to be placed on ADHD medication, which may, in turn, lead to lower severity of symptoms. Operationalizing ADHD severity by number of symptoms, level of functional impairment, and/or providing behavioral anchor examples would serve to better represent the construct of severity in future studies. Additionally, lack of information about how parent-reported concussions were sustained (such as through sporting contexts versus falls), the cross-sectional nature of the data, and reliance on a single reporter (the parent/guardian) are also weaknesses. As can be said for most of the research in this area, the use of clinician confirmed diagnosis of ADHD would represent an aspirational standard for establishing ADHD status compared to youth self-report or even parent-report of ADHD status. While self-report and parent-reported data can be beneficial and can help to enhance our understanding of this topic, future research should aim to identify ADHD status using clinician confirmed diagnostic methods.



5 Conclusion

In this national sample from the United States, youth with ADHD had twice the rate of lifetime concussion history than youth without ADHD. This finding was present even in young children (i.e., 5- to 7-year-olds) with the largest effect size found in these younger children compared to older children and adolescents. The absolute difference in concussion history for those with and without ADHD, however, was relatively small and stable across age bands (see Figure 2). In those youth with ADHD, there was no association between parent-reported severity of ADHD or medication status and lifetime history of concussion. The latter findings are limited, however, given that ADHD severity was parent-reported (general parental perception of severity) as opposed to being determined by formal clinical assessment, symptom count, and/or functional difficulties. Additionally, there was no available data regarding the specific ADHD medication, the youth’s medication dosage, or the temporal relationship between medication use and concussion injury.
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Concussion history CONCUSSION
ADHD History K2Q31A
Current ADHD K2Q31B
ADHD Severity K2Q31C
ADHD Medication K2Q31D

Do you think this child has ever had a concussion or brain injury? A concussion or brain injury is when a blow
orjolt to the head causes problems such as headaches, dizziness, being dazed or confused, difficulty
remembering or concentrating, vomiting, blurred vision, changes in mood or behavior, or being knocked out.
Has a doctor or other health care provider EVER told you that this child has... Attention Deficit Disorder o

Attention-Deficit/Hyperactivity Disorder, that is, ADD or ADHD?

1f [K2Q314 is] yes, does this chil

CURRENTLY have the condition?
1F [K2Q31B is] yes, is it: Mild, Moderate, or Severe.

(1f K2Q31A is yes] Is this child CURRENTLY taking medication for ADD or ADHD?

ADHD, attention-deficit/hyperactivity disorder; NSCH, National Survey of Childrens Health,
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missing data for ADHD Medication Status for 20 participants.
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