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Abstract  

There have been improvements nationally in teenagers' self-reported health risk since the 

1990s. This study provides an overview of trends in substance use, sexual health, violence and 

victimization, and mental health status among Chicago Public High School (CPS) students over a 

20-year period. We compared responses to 29 identically worded items from the 1997, 2007, and 

2017 Chicago Youth Risk Behavior Survey (YRBS) in the four domains.  We show changes in 

responses across individual items, mean changes across the four domains, and change in the 

proportion of students with highest risk exposure (≥10 affirmative responses).  Analyses control 

for CPS students’ grade, sex, and race/ethnicity. Reductions in substance use, sexual health risk, 

and violence and victimization (30, 40% and 40% in the mean number of affirmative responses, 

respectively) were observed. Mental health showed an initial improvement from 1997 to 2007, 

only to worsen by 2017 and show little difference from 1997.  There was an approximate 70% 

decrease in the likelihood of being in the high multiple risk category (≥10 affirmative responses) 

in 2017 compared to 1997 (OR 0.33; CI 0.22-0.49). In alignment with national trends, our study 

documents significant improvement in Chicago public high school students’ long-term health 

risk exposure over the 20-year study period, with the notable exception of mental health status.  

These improvements occurred simultaneously with improvements in academic achievement 

coinciding with changes in the study population of CPS students and demographic changes in 

many Chicago neighborhoods. 

 

  



4 
 

Highlights: 

− There has been national improvement in teen self-reported health risk since the 1990s 

− Chicago is aligned with the nation in documenting improvements in teen health risk 

− Changes in teen risk accompany academic achievement and changing demographics 

− Mental health is a notable exception to improvements in teen health risk  

− Causes of teen health risk such as adversity and unmet social needs should be a focus 

Keywords: Teenage, risk behaviors, health behaviors, multiple risk, substance use, mental 

health, violence, victimization, sexual health, childhood adversity 
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Introduction 

Recently, several worrying trends involving teenagers have attracted national attention to 

Chicago. These include spikes in violence involving firearms [1], widespread use of fentanyl-

adulterated heroin and other illegal substances [2], youth homelessness [3], reduction in mental 

health services due to city mental health center closures as well as state budget shortfalls in 2016, 

closure of 50 schools almost exclusively in poorer communities of color in 2013, and the 

migration of middle-class minority families away from the city to the suburbs, particularly 

between 2000 and 2010 [4,5].  The impact of these developments on the health and well-being of 

Chicago high school students is still unfolding. 

This study was undertaken as part of epidemiological monitoring of teenage health in 

Chicago.  Our aim was to provide a historical context for recent trends in selected teenage health 

risks. The study examines changes in responses to the Centers for Disease Control and 

Prevention’s (CDC) Youth Risk Behavior Survey (YRBS) among Chicago Public High School 

(CPS) students over a 20-year period, using data from 1997, 2007, and 2017. We created an 

index composed of 29 identically worded items used in each survey wave selected to represent 

four domains: substance use, sexual health, violence and victimization, and mental health.  We 

present changes in these 29 items and four domains across the three YRBS study waves. Using 

1997 as a benchmark, we also analyze the extent to which changes across all domains reduced 

the proportion of multiple health risk respondents in Chicago. 

Health risk behaviors and exposures often emerge during childhood and adolescence, 

may extend into adulthood, and have impacts across the lifespan [6,7]. Risk behaviors and 

exposures often occur together, and there is evidence that multiple risk behaviors are associated 

with effects beyond the additive effects of an individual risk behavior [8-13].  Teenagers who 

experience multiple health risk exposures may be very different in terms of common 

vulnerability or protective factors from those teens who report only one or few risks [8-13]. 

Vulnerability factors for teens include unmet social needs and adverse childhood experiences 

(ACEs), such as abuse, neglect, racism and discrimination, and community violence, which, for 

children living in Chicago’s South and West Side, includes the unfortunately common 

experience of witnessing gun violence [14-16]. Insufficiently buffered by protective factors such 

as strong social support, experiences of adversity before age 18 are associated with poor physical 
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and mental health, and even premature mortality, due to their deleterious impact on the stress 

response system, brain development, and overall physiology [14-16].  

Although the CDC does not have a specific threshold for assessing high multiple health 

risk exposure in the YRBS, it was of interest to determine Chicago-specific trends in the 

proportion of the very highest risk CPS students.  

 

Methods 

The Youth Risk Behavior Survey (YRBS) 

This study used the CDC’s YRBS, which is administered to high school students across 

the United States, including CPS students, every two years during odd-numbered years [6]. The 

YRBS is administered by school districts in order to assess the health risk behaviors and 

exposures most significantly associated with morbidity and mortality in teenagers. The YRBS 

sampling methodology has been described by the CDC elsewhere [17]. A scientifically drawn 

sample, proper documentation of the sampling process, and an overall response rate greater than 

or equal to 60% were required to be publicly reported as weighted YRBS data [17]. The Chicago 

YRBS samples used in this study are surveys of public high school students in Grades 9 to 12 in 

1997, 2007, and 2017. YRBS data are presented as weighted estimates of Chicago’s public high 

school population in that year [1,18,19]. Use of these data, which are de-identified and publicly 

available, are exempt from IRB review. 

Identification of Study Risk Factor Items 

We selected 29 identically worded YRBS items used across all three Chicago CPS survey 

waves, with items sorted by four domains of substance use, sexual health risk, violence and 

victimization, and mental health. The items and domains selected were a priori considered to best 

reflect a valid and broad picture of changes in student experiences over the 20-year interval.  We 

selected six questions for violence/victimization, 14 questions about substance use, five 

questions about sexual health, and four questions about mental health.  Each of these 29 YRBS 

questions was available in dichotomized form from the CDC, coded to indicate affirmative 

responses. Scales were computed as the sum of affirmative responses. Cronbach alpha across the 

29-items was 0.88 in the baseline year 1997, and 0.87 across all three years.  Cronbach alpha for 

the four subscale scores ranged from 0.70 to 0.81. 
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We present changes over the three Chicago YRBS waves for the mean number of 

affirmative responses in each domain and in the proportion of CPS respondents defined as 

multiple high risk. To establish a high-risk threshold, we used 1997 data for the highest risk 20% 

of CPS respondents, which corresponded to students who responded affirmatively on 10 or more 

of the 29 items. While this cut off is empirical, the 1997 data provide a useful benchmark to 

identify trends in the students most likely to be experiencing serious, long term health risks.  

Statistical Analysis   

We adjusted results for the YRBS complex survey design using the Stata (Version 15, 

College Station, TX) complex survey module. All results are presented as population-based 

estimates that adjust standard errors accordingly. We first present changes in the four domain 

mean scores across survey waves. Chi square tests were used to compare the proportion of 

affirmative responses on each of the 29 items across the three survey waves and to test the 

significance of changes in the proportion of respondents characterized as high multiple risk-

exposed (≥ 10 affirmative responses) over the three survey waves.  We compared the mean 

number of affirmative responses within each domain using multiple linear regression controlling 

for students’ grade, sex, and race/ethnicity.  The regression model tests the significance of 

differences in survey wave year for each domain scale score, with linear estimates showing the 

magnitude of change associated with each survey year.  We also estimated a logistic regression 

model of the likelihood of being in the high multiple risk category in 2007 and 2017 compared to 

the 1997 baseline, again controlling for students’ reported sex, race/ethnicity, and grade.  

 

Results 

As shown in Table 1, the YRBS data are based on 1,423, 1,118, and 1,883 respondents in 

the successive waves, reflecting a total weighted CPS high school population of 97,458 for 1997, 

88,033 for 2007, and 73,313 for 2017.  There was a marked increase in junior and senior 

respondents in 2017. The proportion of African American respondents decreased from 47.8% in 

1997 to 33.8% in 2017, reflecting a small gain in Non-Hispanic whites and a larger gain (13.3%) 

in Hispanic student respondents. The YRBS overall response rate was about 70% across the 

three survey waves [1,18,19].    

Table 2 presents the 29 individual item responses across the three YRBS survey waves. 

There were statistically significant decreases in responses to five out of six 
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violence/victimization questions over the period (not going to school due to feeling unsafe 

decreased over time but was not significant).  Five of 14 substance use questions showed a 

significant decrease over time.  These questions related to legal substance use: cigarette smoking 

and alcohol.  However, there were small, non-significant increases in cocaine use, steroids, and 

IV drug use (from 2.4% in 1997 to 4.1% in 2017).  The proportion of students reporting starting 

marijuana use before 13 years decreased, although not significantly, while the proportion of ever 

and current marijuana users was stable over time. Significant decreases occurred in four out of 

five sexual health risk questions with the only exception being substance use before sexual 

activity. Considering suicide, making a plan, and reporting an attempted suicide needing 

treatment by a medical professional decreased from 1997 to 2007. However, these responses 

then increased to above the 1997 level by 2017. Attempting suicide was not statistically different 

across waves but showed a similar trend. 

Change in Risk Domain Scores 

 As seen in Table 3, linear regression results controlled for students’ grade, sex, and 

race/ethnicity showed significant improvement from 1997 in three domains, but not for mental 

health. There was a –0.47 point decrease in 2017 from a 1997 mean of 1.17 affirmative 

responses on violence and victimization items and -0.50 point decrease in 2017 from a 1997 

mean of 1.18 affirmative responses on sexual health risk items.  When comparing 2017 to 1997, 

there was an approximate 40% reduction in affirmative responses to violence and victimization 

items, a 40% decline in affirmative sexual health items, and an approximate 30% decline in 

affirmative responses to substance use items (p<0.001).  While mental health risk items showed 

an initial approximate 25% decline in affirmative responses between 1997 and 2007, affirmative 

responses increased back to the mean 1997 level by 2017.   

Change in Proportion of Students Reporting Multiple Risk Exposure 

The distribution of the 29-item scale scores for each year are presented in Figure 1.  The 

histograms show a large shift towards students reporting zero risks on the 29 items and large 

reductions in the number of the highest risk students.  As seen in Table 4, the proportion of 

students reporting high multiple risk decreased from the 23.3% 1997 benchmark to 17.4% of 

respondents in 2007 to only 9.4% of CPS respondents in 2017 (60% reduction). The logistic 

regression results show that as compared to 1997 students, Chicago high school students were 

30% less likely to be in the high multiple risk category in 2007 (OR 0.68; 0.50-0.91) and about 
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70% less likely in 2017 (OR 0.33; CI 0.22-0.49). Male students (OR 1.35; CI 1.15-1.59) were 

significantly more likely to be in the high multiple risk category compared to females.  There 

were no significant differences by grade or between non-Hispanic white and non-Hispanic black 

or Hispanic students. However, other/unknown race/ethnicity students (who were between five 

and nine percent of CPS respondents) were significantly more likely to have 10 affirmative 

answers than non-Hispanic white students (OR 0.55; CI 0.37-0.82). 

 

Discussion 

Study findings document significant improvement in Chicago public high school 

students’ long-term health risk exposure over the 20-year study period.  There were significant 

reductions in affirmative responses to violence and victimization, sexual health, and substance 

use, with the biggest reductions in use of legal substances. The big exception to this trend was 

mental health. Despite an initial improvement in affirmative responses from 1997 to 2007, the 

YRBS mental health responses show an equal decline from 2007 to 2017. These larger changes 

among violence and victimization, sexual health, and substance use greatly reduced the 

proportion of students reporting very high multiple risk exposure, using a 1997 benchmark of 10 

affirmative responses across the 29 items.  

Substance Use 

Since the 1990s, there has been a national decrease in teenage substance use, including 

cigarettes, alcohol, and select illegal and injected drugs, shown both by the YRBS and other 

survey data [6,7]. We found similar improvements in cigarette smoking, consistent with other 

Chicago data [1,20]. The decrease in cigarette smoking is considered a public health success 

which can be attributed to multi-layered national, state, and local program activities including: 

legislation around raising the minimum age to buy tobacco; increasing taxes; prohibiting use in 

indoor public places and worksites; adverse publicity aimed at the tobacco industry; a reduction 

in cigarette advertising; and an increase in antismoking campaigns for youth and adults [21]. 

Alcohol use also significantly decreased during the study period, which is consistent with 

Chicago, national, and even global data [6,7,20, 22]. Perceived risk and disapproval seem to have 

played a significant role in the decrease of these substances [7,20,22].   

However, the decline in smoking has been accompanied by a major increase in use of 

electronic vapor products, and marijuana use continues to remain prevalent [6]. We were unable 
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to measure electronic vapor use because questions regarding the use of these products were just 

added in 2015 [6].  There was no significant change in marijuana use over time in our study, 

consistent with state data from 2008 to 2018 [20]. In the national YRBS, the prevalence of 

having ever used marijuana and current marijuana use increased from 1991 to 1997 and then 

decreased from 1997 to 2017 [6].  Daily and lifetime marijuana use in 12th graders is near the 

high levels recorded during the 1990s but lower than the peak in the 1970s [7]. There is a 

changing national climate of easier recreational access and a corresponding decrease in perceived 

risk and perceived adult disapproval [6,20]. 

The trend in opioid use for teens in Chicago remains unclear. There was a small, non-

significant increase in students reporting intravenous drug use in our study of Chicago YRBS 

data.  However, the YRBS does not include questions about heroin without a needle and did not 

ask about misuse of prescription medications until 2017 [6]. Nationally the YRBS shows a 

decrease in intravenous drug use, and the Monitoring the Future National Survey (MTF) 

sponsored by the National Institute on Drug Abuse at the National Institutes of Health describes 

a national decrease in opioid use, including heroin (both with and without a needle) and misuse 

of prescription medication, among teenagers since 2010 [7,23]. Also, there has been a reported 

decrease in the percentage of students who have used other illegal drugs, including cocaine, 

methamphetamines, hallucinogens, inhalants, and ecstasy [6,7]. Contrary to this, there has been a 

disturbing increase in drug overdose deaths including opioids in teenagers since 1999 [24]. 

According to the CDC, the death rate due to drug overdose among teenagers aged 15–19 more 

than doubled from 1999 (1.6 per 100,000) to 2007 (4.2), declined by 26% from 2007 to 2014 

(3.1), and then increased in 2015 (3.7), with most deaths due to opioids, specifically heroin [24]. 

This may represent a small very high-risk population, or perhaps the rates of youth opioid use 

may be higher than reported. 

Sexual Health and Teenage Pregnancy 

There has been a remarkable national decrease in teen pregnancies, abortions, and births. 

Teen childbearing reached a record low of 8.8 births per 1,000 females aged 15–19 in 2017, 

down 55% since 2007 [6,25-28]. The decrease in sexual health risk among CPS students 

correlates with the remarkable decrease in teenage pregnancies and teen births in Chicago and 

nationally [1,25-28]. This change has been attributed to both decreased sexual activity and 

increased birth control use, including long-acting reversible contraception (LARC) [27,28]. We 
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found a significant 1997 to 2017 decrease in four of five questions related to sexual activity in 

our study, mirroring the decrease in the prevalence of all six YRBS sexual risk behaviors 

nationally [6].  Despite these overall trends, chlamydia and gonorrhea rates are persistently rising 

nationally and in Chicago, and young people comprise the majority of new cases [29,30]. This 

may be related to national YRBS findings of decreased condom use from 2005 to 2017, despite 

an overall increase in use from 1991 to 2017 [6]. 

Violence & Victimization 

Chicago YRBS data are also consistent with the national long-term decline in youth 

violence since the 1990s [2,31]. These trends reflect major reductions in violent crime for both 

youth and adults in American cities, including Chicago, since 1990 [32,33]. This poorly 

understood and under-reported decrease in urban crime has many theories including the effect of 

increased community activism, public and private policing, and the decrease in lead exposure, a 

neurotoxin linked to impulsivity, delinquent behaviors, and violence, which was removed from 

gasoline in the 1970s [32].  

Despite this overall decrease in crime and youth violence, violence is still a major 

problem in Chicago, primarily for young African American men. In 2016, during a spike in total 

homicides, Chicago’s overall adolescent firearm homicide rate was about three times the national 

rate, with Chicago’s African American male adolescent firearm homicide rate nearly 50 times 

the national rate [34]. The root of this violence includes current and historical institutional and 

structural racism, resulting in multi-generational neighborhood disinvestment, oppression, and 

disadvantage. Many CPS students come from neighborhoods that have suffered from the toxic 

stress of poverty, racism and segregation, police brutality with subsequent loss of trust, and a 

history of violent crime [4,5]. These experiences of toxic stress are embodied and can drive 

lasting physiological and psychological vulnerability manifesting in a myriad of health risk 

behaviors and poor health outcomes, including further violence and victimization [35, 36]. 

Mental Health  

While responses to mental health items showed improvement among CPS respondents 

from 1997 to 2017, these gains were entirely reversed by 2017, reflecting nationwide trends 

[1,37]. Despite improvements in many other indicators of teenage well-being, teenage 

depression, anxiety, and suicide rates are rising [1,23,37]. Teenage depression has not only been 

increasing but also largely goes untreated. Of the 3.1 million teenagers aged 12 to 17 who met 
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the criteria for a major depressive episode in 2016, only about 1.2 million, or 40 percent, 

received treatment for depression [23]. After stable trends from 2000 to 2007, suicide rates for 

persons aged 10–24 increased from 2007 (6.8 per 100,000 persons) to 2017 (10.6 per 100,000) 

[10] and remain a leading cause of death for youth [37].  

The etiology of worsening in mental health is likely multifactorial, with biological, 

psychological, interpersonal, environmental, and societal influences that interact with one 

another [37]. These factors likely include an overall weakening in social connectedness, 

insufficient sleep, and an increased pressure to achieve. The current lack of social connectedness 

may be related to the omnipresence of teen social media and cellphone use, which ironically 

increases the number of social connections but may reduce their quality [38]. Access to mental 

health care remains a problem, especially in many lower income Chicago neighborhoods. 

The Decline in Very High Risk Students 

CPS students reporting high multiple risk exposure, as shown by the 10 affirmative 

response threshold, decreased by almost 60% from 1997 to 2017. Males remain over-represented 

among the highest risk.  This decrease in the overall rate of high multiple risks reinforces 

perceptions of an increase in “conservative behavior” among teenagers nationally.  This reflects 

changes in teen socialization and culture, as well as other possible factors such as stricter 

parenting [8].  In addition, the population studied in 2017 may be very different from the 

population in the 1990s, as discussed below.  

Changes in the Chicago High School Population 

Underlying changes in YRBS responses may mirror a change in the CPS high school 

population being surveyed.  CPS total grade and high school enrollment has fallen from a peak 

of 434,00 in 2003 to 364,000 in 2018. At the same time, the increase in junior and senior 

respondents in 2017 reflects an approximate 50% increase (from about 50-75%) in the high 

school completion rate during this period [25]. There was a notable decrease of about 14% in the 

number of African American students between 2007 and 2017 with an offsetting large increase 

in Hispanic students, reflecting demographic changes in Chicago during the decade [26,27], 

which may have contributed to the observed reduction in risks. While the decrease in Chicago 

public high school students’ risk correlates with changes in the demographic composition of 

CPS, improvements in risk behavior and exposure occurred across every demographic subgroup. 

The 2017 results correlate with recent academic achievement gains among CPS students, 



13 
 

including a higher graduation rate, improved test scores, and an increase in scholarship dollars 

received since 2011 [39,40]. These changes may echo and be synergistic with improvements in 

self-reported health risk exposure. 

Limitations 

The YRBS only surveys students, which creates a possible selection bias for lower risk 

teens and consideration of the possibility that attending school serves as a protective factor. 

While multiple risk exposure improved in this study, many adolescents not included in this study 

remain at very high risk for poor outcomes, including those involved with the juvenile justice 

system and those who are non-students and have dropped out of school.  

We chose to highlight change over 20 years using only the three 10-year waves, rather 

than using time series analyses based on the biannual surveys.  This was done for simplicity of 

presentation, and while biannual data might provide historical texture, it is unlikely our overall 

findings would differ much. The weighted YRBS estimates are also somewhat lower than 

published CPS enrollment demographics [39] but otherwise were consistent with CPS 

demographic data.  The 29 items we chose to analyze do not represent the complete range of 

behavioral, environmental, and health questions on the full YRBS but do have the advantage of 

identical wording over the three decades, good test-retest reliability, and inclusion of public 

health domains rooted in childhood experience with huge implications for adult health. While the 

cutoff used for highest risk students was arbitrary, use of a different cutoff would not have 

changed the finding that there are many fewer such individuals in 2017 than in 1997. 

Conclusion 

In conclusion, Chicago is aligned with the nation in documenting major improvements in 

teen health risk exposure over the last 20 years for substance use, sexual health, and violence and 

victimization. These results should provide encouragement to advocates of adolescent health in 

Illinois. However, signals of emergent health threats in substance use and anxiety, depression, 

and suicidal thoughts are detectable in the Chicago YRBS. Beyond the YRBS, the empirically 

observed inter-connectedness among mental health problems, substance use, and interpersonal 

violence among Chicago's youths calls attention to childhood adversity and unmet social needs at 

their nexus and the need for strategies to invest in youth equitably both inside and out of the 

classroom. 
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