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High School Football and Risk for Depression and Suicidality in Adulthood: Findings From a National Longitudinal Study
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Background: There is growing public concern regarding the potential long-term effects of playing football on brain health, specifically that playing football before and during high school might cause damage to the brain that manifests years or decades later as depression or suicidality. This study examined if playing high school football was associated with increased lifetime risk for depression, suicidality over the past year, or depressed mood in the past week in men aged between their middle 30 s to early 40 s.

Methods: Publicly available data from the National Longitudinal Study of Adolescent to Adult Health were analyzed. This longitudinal, prospective cohort study sampled nationally representative U.S. youth starting in 1994–1995 (Wave I) and most recently in 2016–2018 (Wave V). A total of 3,147 boys participated in Wave I (median age = 15), of whom 1,805 were re-assessed during Wave V (median age = 38).

Results: Of the 1,762 men included in the study, 307 (17.4%) men reported being diagnosed with depression and 275 (15.6%) reported being diagnosed with an anxiety disorder or panic disorder at some point in their life. When comparing men who played high school football to those who did not, there were no differences in the proportions of the sample who had a lifetime diagnosis of depression, lifetime diagnosis of anxiety/panic disorders, suicidal ideation in the past year, psychological counseling in the past year, or current depressed mood. However, men who received psychological counseling and/or experienced suicidal ideation during adolescence were significantly more likely to report a lifetime history of depression, suicidal ideation in the past year, and current depressed mood.

Conclusion: Individuals who reported playing football during adolescence did not have an increased risk of depression or suicidal ideation when they were in their middle 30 s to early 40 s, but mental health problems during adolescence were associated with an increased risk for psychological health difficulties more than 20 years later.
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INTRODUCTION

American football has been popular for generations, and more than one million youth participate at the high school level annually (1). In recent years, there has been significant public concern regarding possible long-term effects on brain health associated with playing football. In one study, 54% of adults reported that they would not allow their child to play youth football (2). A central concern is that playing youth football, before and during high school, might cause damage to the brain that manifests clinically years or decades later as depression, suicidality, cognitive impairment, or neurological disease. It has been documented that playing youth football results in a large exposure to blows to the head, with the average player sustaining hundreds of head impacts per season (3, 4). Football players also are more likely to experience concussions than youth participating in other sports (5, 6). Researchers have reported that playing a single season of high school football is associated with changes in the brain measurable with structural and functional experimental neuroimaging (7, 8), as well as changes in cognition (9) and other clinical metrics, though results have been mixed Walter et al. (10). Concerns about long-term brain health have likely been fueled by extensive media coverage of research relating to chronic traumatic encephalopathy (CTE) in former National Football League (NFL) players (11, 12). Some researchers have asserted that depression and suicidality are clinical features of CTE (13–19), although multiple reviews of the literature have not identified suicide to be a clinical feature (20–25).

A personal history of multiple concussions has been associated with increased risk for later-in-life depression, or symptoms of depression, in former National Collegiate Athletic Association (NCAA) players (26) and retired NFL players (27–31). Survey studies reveal that some retired NFL players experience symptoms of depression (27), and these symptoms have been associated with chronic pain (32), pain catastrophizing (33), current opioid use (34), decline in physical functioning (27), and insufficient sleep (28). However, retired NFL players are at lower risk for suicide, not greater risk, than men from the general population (25, 35, 36).

Several studies have examined whether participating in high school football is associated with later in life psychological health problems. Three research teams used The National Longitudinal Study of Adolescent to Adult Health database to examine whether boys who played high school football are more likely to have mental health problems during early adulthood (i.e., late 20 s) (37–39). Those researchers reported that individuals who played high school football did not report greater lifetime rates of anxiety (38) or depression (37–39), suicidal ideation within the past year (37–39), or current symptoms of depression (i.e., within the past seven days) (38). An obvious limitation of those studies is that there were only a few years between high school graduation and follow-up—and having a longer interval would be important to better assess whether football confers risk for mental health problems in early or middle adulthood. A survey of more than 400 middle-aged men from the United States, ages 35–55, revealed that those who played high school football were not more likely to have a lifetime history of treatment for mental health problems, nor did they have higher rates of depression, anxiety, and anger in the preceding year, compared to men who did not play high school football (40), although these participants were recruited from an online platform and may not be representative of the general population. Two research teams examining data from older adult men participating in the Wisconsin Longitudinal Study reported no association between playing high school football and later in life psychological health or self-rated physical health at the average age of 65 (41, 42).

Between 2016 and 2018, another wave of interviews were completed as part of the National Longitudinal Study of Adolescent to Adult Health, when the participants were in their middle 30 s to early 40 s—and the data has been made publicly available. The purpose of this study was to determine whether playing high school football is associated with increased lifetime risk for depression, suicidality over the past year, or depressed mood in the past week in men who are in their middle 30 s to early 40 s. This is an important time period in life to study given that the possibility of experiencing depression or suicidality at some point during one's life increases over time, and the prior studies that found a relationship between football and depression examined former collegiate and professional players who were in their mid-to-late 30 s (26) and older (27, 28). Moreover, according to the recent consensus criteria for traumatic encephalopathy syndrome (43), former high school football players are considered to be at risk decades after exposure and depression and suicidality are reported to be “supportive” features that are often present in traumatic encephalopathy syndrome (although not part of the diagnostic criteria for the syndrome). We identified possible risk factors for suicidality during adolescence and examined them as predictors for suicidality more than two decades later. We hypothesized that having mental health difficulties during adolescence, especially suicidality, would be an important predictor of experiencing suicidality later in life, a hypothesis consistent with findings from when these participants were interviewed 10 years prior, during Wave IV (39). In contrast, as the primary focus of the study, we hypothesized that playing football during adolescence would not be significantly related to depression and suicidality in these men, consistent with findings from when they were interviewed ~10 years prior (37–39).



MATERIALS AND METHODS


Participants

Public-use data collected via the National Longitudinal Study of Adolescent to Adult Health (i.e., “Add Health”) was used for this study (44). This longitudinal study started during the 1994–1995 school year when the participants were adolescents (i.e., grades 7–12; Wave I). The sample was collected using systematic sampling methods from 80 high schools and 50 middle schools to ensure that the demographics of participants were representative of U.S. schools regarding size, type, ethnicity, region, and urbanicity. During the first Wave, 20,745 youth completed the full Add Health study, and in the public use version of the database that was used in this specific study, Wave I data was available for 6,504 participants. Some of these individuals completed follow-up interviews in 2016–2018 when the participants were ~34–44 years old (Wave V, n = 4,196) (45). Separate databases from Waves I and V were merged using participant identification numbers so that data could be examined longitudinally. From this merged database, participants were included in this study if they identified as male in the Wave I database (variable “BIO_SEX; ”n = 3,147 total boys at Wave I) and completed the main outcome measures related to depression and suicidality at the Wave V assessment (variables H5ID6G and H5MN8; n = 1,805; 1,342 lost to follow-up).



Survey Questions

Football exposure was assessed during the Wave I assessment with the question “Are you participating/Do you plan to participate in the following clubs, organizations and teams (check all that apply): Football” (question S44A21). All questions relating to participation in specific sports were asked in this manner—and thus it is not possible to determine with certainty, whether all the boys who reported yes actually played football. Related to mental health at Waves I and V, we extracted data related to a lifetime history of depression (Wave V question H5ID6G: “Has a doctor, nurse or other health care provider ever told you that you have or had depression?”), lifetime history of anxiety (Wave V question H5ID6I: “Has a doctor, nurse, or other health care provider ever told you that you have or had anxiety or panic disorder?”), suicidal ideation (Wave I question H1SU1 and Wave V question H5MN8: “During the past 12 months, have you ever seriously thought about committing suicide?”), psychological treatment (Wave I question H1HS3 and Wave V question H5ID13: “In the past 12 months, have you received psychological or emotional counseling?”), and current depressed mood (question H5SS0B “During the past 7 days, I felt depressed;” response options: never or rarely, sometimes, a lot of the time, most of the time or all the time).



Statistical Analyses

SPSS version 28.0 was used for all analyses. The threshold for statistical significance was set at p < 0.05. Descriptive statistics were used to summarize characteristics from the sample. Chi-square tests of association were used to examine whether football participation during adolescence was associated with the proportion of the sample who endorsed a lifetime history of depression, suicidal ideation over the past year, and depressed mood over the past 7 days.




RESULTS

The publicly available database includes 3,147 boys who participated in Wave I of the study during their adolescence. Of these, 1,805 men participated in the Wave V follow-up ~21–24 years after the initial study (57.3%). A small number of participants were excluded because they did not provide answers to the main outcome questions (i.e., lifetime history of depression and/or suicidal thoughts in the past year, n = 43). The final sample included 1,762 men. Demographics for the final sample are included in Table 1. The sample was, on average, 38 years old at the Wave V assessment. Data collection for Wave V occurred in 2016 (26.3%), 2017 (50.3%), and 2018 (23.3%).


Table 1. Sample demographics.
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Football in High School and Mental Health During Adulthood

During the Wave V assessment, 307 (17.4%) men reported being diagnosed with depression at some point in their life, 275 (15.6%) being diagnosed with an anxiety disorder or panic disorder at some point in their life, 211 (12.0%) having received psychological or emotional counseling in the past 12 months, 125 (7.1%) reported seriously thinking about suicide in the past year, and 101 (5.8%) reported feeling depressed in the previous week (i.e., “a lot of the time” or “most of the time or all of the time” over the past 7 days). Examining responses the participants gave during the Wave I assessment when they were adolescents, 369 (20.9%) reported playing (or intending to play) football in high school and 952 (54.0%) reported not intending to play football in high school. Of note, 441 participants (25% of the sample) did not answer this question and were excluded from analyses pertaining to football participation. Participants who played football, compared to participants who did not, had similar rates of (i) being diagnosed with depression at some point in their life [13.6 vs. 17.5%; [image: image] = 3.09, p = 0.08, OR = 0.74 95% CI = 0.52–1.04; see Figure 1], (ii) being diagnosed with an anxiety disorder or panic disorder at some point in their life [13.4 vs. 16.1%, [image: image] = 1.53, p = 0.22, OR = 0.80, 95% CI = 0.59–1.14], (iii) having received psychological or emotional counseling in the past 12 months [10.4 vs. 11.6%, [image: image] = 0.37, p = 0.54, OR = 0.89, 95% CI = 0.60–1.31], (iv) suicidal ideation in the past year [6.0 vs. 7.0%; [image: image] = 0.49, p = 0.48, OR = 0.84, 95% CI = 0.51–1.38], and (v) feeling depressed in the past 7 days [4.1 vs. 6.2%; [image: image] = 2.12, p = 0.15, OR = 0.65, 95% CI = 0.37–1.17].


[image: Figure 1]
FIGURE 1. Percentages of men who reported experiencing suicide ideation in the past year during the Wave V interview. The percentages are based on the number of men who reported experiencing suicidal ideation during the past year. The total sample included 1,762 men who were interviewed at, on average, age 38 during the Wave V interview. The sample sizes for the subgroups are as follows: high school football n = 369; no high school football n = 952; no sports in high school n = 460; psychological treatment during adolescence n = 174; and suicide ideation during adolescence n = 186.




Mental Health in Adolescence and Depression and Suicide Ideation in Adulthood

During Wave I, there were 174 boys (9.9%) who reported undergoing psychological counseling in the past year while in high school. During the Wave V interview, ~24 years later, those individuals who underwent psychological counseling during adolescence were much more likely to report (i) a lifetime history of depression [37.4 vs. 15.3%, [image: image] = 53.17, p < 0.001, OR = 3.31, 95% CI = 2.37–4.64], (ii) a lifetime history of anxiety disorder or panic disorder [27.0 vs. 14.4%, [image: image] = 18.88, p < 0.001, OR = 2.20, 95% CI = 1.53–3.16], (iii) having received psychological or emotional counseling in the past 12 months [21.3 vs. 11.0%, [image: image] = 14.48, p < 0.001, OR = 2.18, 95% CI = 1.47–3.24], (iv) suicidal ideation in the past year [12.6 vs. 6.4%, [image: image] = 9.24, p = 0.002, OR = 2.11, 95% CI = 1.29–3.44], and (v) current depression [11.6 vs. 5.1%, [image: image] = 11.77, p < 0.001, OR = 2.41, 95% CI = 1.43–4.04], compared to those who did not.

When interviewed during adolescence, 186 boys (10.6%) endorsed thoughts of suicide in the past year. At the follow-up assessment, ~24 years later, those men who reported suicide ideation during adolescence, compared to those who did not, were more likely to report (i) a lifetime history of depression [28.0 vs. 16.0%, [image: image] = 16.54, p < 0.001, OR = 2.03, 95% CI = 1.44–2.88], (ii) having received psychological or emotional counseling in the past 12 months [21.5 vs. 10.8%, [image: image] = 17.95, p < 0.001, OR = 2.26, 95% CI = 1.54–3.31], (iii) suicide ideation in the past year [19.4 vs. 5.6%, [image: image] = 48.18, p < 0.001, OR = 4.06, 95% CI = 2.66–6.20], and (iv) feeling depressed within the past 7 days [13.0 vs. 4.8%, [image: image] = 20.79, p < 0.001, OR = 2.97, 95% CI = 1.82–4.84]. Those who reported suicidal ideation during adolescence had a higher lifetime history of anxiety disorder or panic disorder, but this result was not statistically significant [20.4 vs. 15.0%, [image: image] = 3.78, p = 0.052, OR = 1.46, 95% CI = 0.995–2.14].




DISCUSSION

The present study found no association between playing high school football and lifetime history of anxiety or depression more than 20 years later. Moreover, men in their middle 30 s and early 40 s, who played high school football, did not report greater rates of receiving mental health treatment in the past year, experiencing suicidal ideation in the past year, or experiencing current symptoms of depression. In contrast, men who underwent mental health treatment during their youth or experienced suicidal ideation were significantly more likely to undergo mental health treatment and/or experience suicidal ideation more than 20 years later.

The National Longitudinal Study of Adolescent to Adult Health has been used by researchers to examine whether playing high school football is associated with mental health problems in early to middle adulthood. The longitudinal study began in 1994, and the most recent wave of data collection was completed 24 years later, in 2018. Including the present study, four studies have relied on Wave III (2001–2001; median age of 22, IQR = 20–23), Wave IV (2007–2009; median age of 29, IQR = 28–31), and Wave V (2016–2018, median age of 38, IQR = 36–40) data from this study. Researchers have reported that men who played high school football, when surveyed later, at the average age of 29, did not report a greater lifetime history of anxiety (38) or depression (37–39), a greater rate of receiving mental health treatment in the past year (39), or current symptoms of depression (i.e., within the past seven days) (39). Those were the same findings in the present study, for all of those variables, a decade later, when they were an average age of 38. These longitudinal data also reveal that young men who played high school football were not more likely to report suicidal ideation within the past year at an average age of 22 (39), 29 (37–39), or 38 (present study). In sum, none of these studies found an effect between high school football participation and higher rates of mental health problems or suicidality at the follow-up time point.

Three additional studies have reported that men who played high school football did not report greater mental health problems during middle age (40) or older adulthood (41, 42). A recent post-mortem study, from a brain donation program, reported that there was no statistically significant difference in the proportions of suicide as a manner of death among those men with a personal history of playing football compared to men who did not play football or who did not play sports (46). Moreover, those who played football were significantly less likely to have a lifetime history of a suicide attempt (46). In aggregate, the above-mentioned studies suggest that men who played high school football are not at greater risk for suicidality in early adulthood, during middle age, or as older adults.


Implications for Traumatic Encephalopathy Syndrome

Traumatic Encephalopathy Syndrome (TES) (43, 47) is conceptualized as the clinical syndrome that might be associated with chronic traumatic encephalopathy (CTE) neuropathologic change (48). The National Institute of Neurological Disorders and Stroke (NINDS) Consensus Diagnostic Criteria for TES were published in 2021 (43). According to these criteria, everyone who played organized football for five or more years, with at least 2 years at the high school level, is at risk for TES. Depression, anxiety, and suicidality are not considered core diagnostic features of TES, but they are considered to be supportive features that are believed to frequently occur. The cumulative literature published to date (described above), including the present study, does not support a belief that a large percentage of former high school football players will develop TES with associated serious mental health problems including depression and suicidality.



Limitations

There are several important limitations related to this study. First, all data were self-reported and could be affected by reporting biases. Second, as noted in the Methods section, the football exposure variable assessed if the students were currently participating in football or planned to participate in football; this was the format of the question used for all sports because the survey would have been conducted at different points in time during the school year. There may be some students who planned to play football but ultimately did not, as well as students who did not plan to play football but nonetheless joined the team. Third, several pieces of information about the participants' football/contact sport exposure were not collected (e.g., age of first exposure, length of career, position, and number of concussions), limiting the ability to examine these data in a more continuous manner based on one's cumulative football or repetitive neurotrauma exposure. Lastly, this study examined men who played, or planned to play, high school football and may not be applicable to those who played other contact or collision sports—and the results of this study are not applicable to women.



Sports and Exercise: Protective Factors

It is possible that playing high school football confers “risk” for future mental health problems through exposure to concussions, repetitive mild neurotrauma, and/or orthopedic injuries leading to later in life chronic pain—while at the same time being “protective,” through various resistance and resilience factors. There are many general health benefits to participating in sports, such as lower rates of obesity (49), better cardiovascular fitness (50), and greater lean muscle mass (51). There are diverse psychosocial benefits (52) such as greater social connectedness (51, 53, 54), and greater self-confidence (54) and self-esteem (55, 56). Not exercising or participating in sports is associated with lower life satisfaction in high school students (57). There are mental health benefits, such as less anxiety and other psychological health problems (52), and lower rates of depression (58, 59) and suicide (60–62). Involvement in sports and exercise might also be associated with positive differences in brain neurobiology (63) and better cognitive functioning (63–65), at least in some studies.

If youth who participate in sports are more likely to exercise during adulthood (66, 67), then this would confer a number of protective health benefits across the lifespan. Greater physical activity and exercise (especially with dietary modifications) are associated with reduced risk for obesity, hypertension, diabetes, and metabolic syndrome in adults (68–70), better sleep (71–73), and better mental health (74, 75). Moreover, there is a strong rationale for using exercise and physical activity for health promotion, disease prevention, and treatment in older adults (76).




CONCLUSIONS

With an annual participation rate of more than 1 million per year (1), it is reasonable to assume that many millions of men, over the past few decades, in the United States participated in high school football. It is important to study these men to determine if they experience later-in-life mental health problems that might be associated with repetitive neurotrauma, chronic pain, or other health issues. There are several studies to date suggesting that men who played high school football are not at greater risk for depression or suicidality in early adulthood (37–39), during middle age (40), or as older adults (41, 42). The results of this study are consistent with prior studies that do not find an association between high school football exposure and later mental health problems, including depression, anxiety, and suicidality.

Without question, however, some men who played high school football will later experience depression, suicidality, or both—just like other men in the general population. Suicidality is a clinical feature of depression, and when people are depressed some risk factors for completing suicide include a family history of a psychiatric disorder, previous attempted suicide, more severe depression, hopelessness, comorbid anxiety, and misuse of alcohol or drugs (77). High risk patterns of thinking associated with suicidality include hopelessness (78, 79), perceived burdensomeness (80), and mental pain (81). Related to family history of depression there are several genetic and epigenetic factors that likely influence the clinical manifestation of depression and suicidality (82, 83). In older adults, suicidality is associated with a broad range of medical problems including malignant diseases, neurological disorders, arthritis, chronic obstructive pulmonary disease, and liver disease (84). Moreover, in older adults, moderate to severe pain is associated with increased risk for suicidal ideation and attempts, and pain is a much stronger predictor for suicide in men than in women (85). It is important to appreciate that there are evidence-based treatments for depression and suicidality that can greatly reduce suffering and improve quality of life in these men.
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