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Objective: This study is to ascertain any inconsistencies in the trend of co-occurrence by sex of teenage health risk behavior patterns such as smoking, behaviors contributing to deliberate and unintentional injuries, risky sexual behavior, and sedentary lifestyle.

Methods: The study’s purpose was accomplished using Youth Risk Behavior Surveillance System (YRBSS) 2013 data. A Latent Class Analysis (LCA) was conducted for the entire sample of teenagers as well as separately for each sex.

Results: In this subset of youths, marijuana use was acknowledged by more than half of them, and smoking cigarettes was far more likely. More than half of the individuals in this subset engaged in risky sexual practices, like not using a condom during their most recent encounter. Males were split into three categories based on their involvement in risky behavior, while females were split into four subgroups.

Conclusion: Regardless of gender, various risk behaviors among teenagers are connected. However, gender variations in the higher risk of particular trends, such as mood disorders and depression among females, underline the significance of creating treatments that take adolescent demographics into account.
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Introduction

Adolescence and young adults in the United States are typically deemed to be in good health according to traditional indicators, including mortality, chronic illness, and hospitalization rates (Mulye et al., 2009; Shaw et al., 2015). According to research on the health condition of teenagers in the United States, the primary health dangers to adolescents are based on their behavioral decisions (Oh et al., 2019, 2022). Teenagers who are involved in unsupervised sexual activities have an increased risk of contracting STIs (Sexually Transmitted Infections) like HIV (Human Immunodeficiency Virus) and becoming pregnant unintentionally (Hamilton et al., 2010; Cavazos-Rehg et al., 2013). Adolescent risk behavior includes smoking, drinking alcohol, using illegal drugs, and engaging in risky sexual behavior, which can have negative physiological condition effects like unwanted pregnancy and sexually transmitted illnesses. This class also includes activities that expose participants to aggression and unintended harm (Bozzini et al., 2021). The individual’s personal well-being as well as his or her interactions with loved ones may suffer major effects if a continuous trend of harmful activity is not identified early on and adequately managed, even when these actions are often inconsistent (Tsevat et al., 2017).

Understanding teenage health-risk behaviors is crucial for implementing policies and creating successful preventative initiatives. Adolescent fatalities are most frequently brought on by accidental accidents (48%) and substance abuse (cigarettes, liquor, and other drug use). Teenagers who engage in unsupervised sexual activity have an increased risk of contracting STIs like HIV and becoming pregnant unintentionally. According to recent statistics, children between the ages of 15 and 19 experience an estimated 329,772 births, 548,032 instances of chlamydia, gonorrhea, and syphilis, and 2,240 cases of HIV per year (Chesson et al., 2010). Infertility, ectopic pregnancy, premature births, inflammation of the pelvis, and fetal abnormalities are among the harmful health effects of STIs in adolescents. Unwanted adolescent pregnancies may not only exacerbate socioeconomic limitations such as lower socioeconomic position and educational achievement but also raise the likelihood of adverse baby and mother health outcomes.

According to research, teenagers who are overweight or obese are more vulnerable to engaging in dangerous activities than their peers who are of a healthy weight (Farhat et al., 2010). In the US (United States), 32% of children ages 2–19 are overweight or obese. Poor eating practices, unhealthful weight control, and physical inactivity are examples of harmful behaviors that are established throughout adolescence and frequently followed into adulthood. Early sexual activity, having several partners, and unprotected sexual contact are all linked to liquor consumption (Fergusson and Lynskey, 1996). For instance, concurrent marijuana or drug use has been linked to the initiation of smoking (Wills et al., 2004), and drug use raises the chance of contemplating suicide (Park et al., 2006). Drug use and delinquent behavior have been linked to an increased risk of depression (Costello et al., 2008). The six high-risk behaviors that are the main causes of illness and death among children and young people in the US have been identified by the CDC (Centers for Disease Control). Some of the more prevalent ones are smoking, liquor and other drug use, sexual practices that increase the risk of unwanted pregnancy and STIs, bad eating habits, and inactivity.

Cigarette usage is highlighted as a significant public health challenge, particularly cigarette smoking (Costello et al., 2008; Owen and Halford, 2007). Smoking products accelerate the deterioration of lung function in children and teenagers. Smoking is linked to slowed lung development, persistent coughing, and wheezing. Although variations depending on other demographics are unknown, research findings have provided some indication that the trends or dangerous behaviors differ by gender (Centers for Disease Control and Prevention, 2014). 9% of American students in grades 9 through 12 reported using smokeless cigarettes, according to the 2013 Youth Risk Behavior Surveillance System (YRBSS). Smokeless cigarette use is linked to a number of harmful health effects, such as gingival depression, nicotine obsession, and oral, laryngeal, and pharyngeal malignancies (MacArthur et al., 2012). Cigarette makers have launched a plethora of colored brands with tastes that resemble candies. In an effort to attract young people, cigarette companies have more recently launched a plethora of vibrant brands with candy-like flavors, as well as smokeless and spitless products. Adolescent usage of alcoholic drinks, marijuana, and other illegal substances has been linked to morbidity and death. These chemicals have been related to a number of negative social and economic outcomes, such as family breakdown, crime, school leavers, and joblessness (Olajide et al., 2022).

The majority of Hispanic students have consumed alcohol at some point in their lives. According to the CDC, 35% of high school students in the United States currently use alcohol. Females are more prone than males to have consumed booze at some point in their lives (68% vs. 64%). Other high-risk behaviors (HRBs) in teenagers have been linked to alcohol consumption, including risky sexual behaviors (Khan et al., 2012; de la Haye et al., 2014), mental health disorders such as melancholy and suicidal behavior (Strachman et al., 2009; Fisher et al., 2018), and behaviors that Bleakley et al. (2017) mention. Liquor abuse, for example, has been associated with depression, suicidal thoughts and attempts, risky sexual behavior, aggressive behavior, poor academic or professional performance, and unexpected damage. Cannabis usage among high school students varies by race and ethnicity, with black and Hispanic students using it more frequently than white students (Owen and Halford, 2007). Usage of cannabis has been linked to aggressive conduct, delinquency, sadness, and violent behavior.

The incidence of other illegal drug usage among teenagers across the nation is as follows: 5% of teenagers say they have ever used cocaine in any form (powder, crack), 7% have used hallucinogens, 9% have used inhalants, 7% have used ecstasy, 2% have used heroin, 3% have used methamphetamines, and 18% have taken a prescription. 7% of people report using hallucinogens. 18% of people have used prescription medications without a prescription from a doctor. In the United States, accidental accidents are a significant cause of illness and death in adolescents and young people. Teenagers are more likely to drink liquor while driving, smoking, and engaging in risky sexual behavior (Parks et al., 2014). According to the most current statistics, one in four high school students said they had engaged in at least one violent altercation in the previous year (Khan et al., 2012). According to research, drug abuse is linked to aggressive conduct and actions that might cause harm (Weden and Zabin, 2005).

Gender refers to the array of socially constructed roles and relationships, personality traits, attitudes, behaviors, values, and relative power and influences that society ascribes to the two sexes on a differential basis. Simply put, sex refers to biological differences, whereas gender refers to social differences (Tsevat et al., 2017). Gender analysis in health has primarily been undertaken by social scientists who have discovered that biological differences alone cannot adequately explain health behavior. Health outcomes also depend on social and economic factors that, in turn, are influenced by cultural and political conditions in society (Khan et al., 2012).

The aim purpose of this study is to ascertain any inconsistencies in the trend of co-occurrence among different minority and majority races by sex of teenage health risk behavior patterns such as smoking, behaviors contributing to deliberate and unintentional injuries, risky sexual behavior, and sedentary lifestyle.



Methods

The protocol for the YRBS was approved by the Institutional Review Board of the CDC. In order to preserve students’ privacy, survey protocols were created to enable voluntary, anonymous participation. Local parental approval procedures were followed prior to survey administration. The self-administered survey was completed by students during one class hour, and they wrote their answers directly on a computer-scannable booklet. Depression, a factor that influences hazardous and health-risk behaviors, was the main outcome factor. The performance measurement factors are examined as categorical variables in particular: (1) consensual sex with four or more people; (2) consensual sex with at least one person within the previous 3 months; (3) use of condoms; and (4) prior consumption of alcohol or drug use.

The YRBSS question “Sexuality?” served as the basis for our demographic variable, which was self-reported and quantified as a binary variable in the Latent class analysis (LCA). The descriptive statistics also contained data on age, academic level, and race/ethnic group. The individuals’ self-reported ages at the time the YRBSS was administered were used to compute chronological age. Based on two questions in the YRBSS, are you Hispanic? The racial group was assessed as a self-reported minimal variable. “Yes/No” and “What race are you?” Asian; Black or African American; Native Hawaiian or another Pacific Islander; White, American Indian, or Alaska Native the survey question “At what academic level are you?” serves as a gauge of the respondents’ academic level at the time of the survey.

The YRBSS, a nationally representative sample of American teenagers in grades 9 through 12, provided the data for the study. The Centers for Disease Control and Prevention created YRBSS to track six types of high-risk behavior for health. Using cigarettes, liquor, or other drugs, engaging in sexual conduct, or making poor food choices fall under these categories. Asthma and obesity prevalence are also monitored by YRBSS. The YRBSS data is collected every other year, in odd-numbered years, and represents all high school students enrolled that year. To collect data, anonymous self-administered questionnaires are employed. An LCA was performed to look for potential sex-specific patterns of hazardous behavior. The latent class analysis employed a total of 40 manifest variables, or items, that covered several issue behavior categories. The goal was to include as many potential issue behaviors as feasible in this list, including risk-taking activities like chatting while operating a motor vehicle. Each record includes a weight factor based on student gender, racial group, and school grade to adjust for student non-response and oversampling of black and Hispanic children. The final overall weights are modified such that the total sample size equals the weighted count of students, and the weighted proportions of students in each grade correspond to the country’s demographic estimations for each survey year. The findings are based on weighted proportions of students in each grade and national population forecasts for each survey year. Students who declined to participate in the state surveys or the national YRBS were not replaced in the sampled courses, schools, or students. The response rate for schools was 77.3%, while the response rate for students was 87.8%, for a response rate of 67.6%. All variables in this study were dichotomized in accordance with the 2013 YRBSS Data User’s Manual (Youth Risk Behavior Survey, 2013). The percentage of students reporting participation or not engaging in a behavior was indicated by dichotomous variables. Based on a favorable reaction to engaging in a behavior once or more during the course of the previous 12 months or a recent month, a behavior was considered to be dangerous (Nylund et al., 2007).

The survey comprised 13,583 teens from US high schools. Figure 1 show that more than half of the respondents were Caucasian (55.4%), and the majority were between the ages of 15 and 18 (Figure 2).


[image: Figure 1]
FIGURE 1
 Bar chart showing Race Ethnicity of Youth Risk Behavior Surveillance System (YRBSS) 2013 survey.
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FIGURE 2
 Bar chart showing the Age of YRBSS 2013 survey.


Latent class analysis (LCA) is a statistical technique used in this research to identify latent classes within a population based on their patterns of responses to multiple categorical or binary variables. The idea behind LCA is that individuals within a population may be grouped into different classes based on the similarities in their responses to multiple items or questions.

The basic assumptions of LCA is that the respondents in each class have a certain probability of giving a certain answer to each item and that these probabilities are class specific.

LCA can be considered a type of unsupervised machine learning algorithm, because it does not require prior knowledge about which individuals belong to which class, and the classes themselves are not directly observable. Instead, the classes are inferred from the patterns of responses to multiple items.

The likelihood ratio test (LRT) is a statistical test that compares a model with a more complex hypothesis to a model with a simpler hypothesis. The likelihood ratio test statistic (also known as the TECH 11 statistic) is a measure of the goodness of fit of a model and can be used to determine whether the more complex model provides a significantly better fit to the data than the simpler model.


Statistical analysis

For analysis of the YRBSS data, SAS v. 9.4 was used to generate descriptive statistics so as to identify the socioeconomic and behavioral characteristics of the sample.

A structural main model was found by fitting an unconstrained latent class model to 40 risky behavioral signals. With respect to previous research, the model started with a two-class model and gradually added more classes till the best model class was matched with the data (Nylund et al., 2007). This strategy is used when there are no preconceived preconceptions about the grouping of manifest variables, as there were in this study (Chandler et al., 2021). The fitness was the ratio of probability, Akaike information criteria, revised Akaike information criterion, and the Bayesian information criterion. The latent class probabilities and conditional probabilities are derived using the population dispersion across latent classes, latent class characteristics, and entropy (Schreiber, 2022). Analyses were updated employing sample weights from the YRBSS to make the outcome relevant to high school students in the United States.




Results

The prevalence of specific risk behaviors among the youth in our sample is shown in Figure 3. According to our research, many youths participate in risky behavior. Drug usage is common in this demographic, similar to reports by Thorsen (2018). Overall, 31.8% of young people had drunk alcohol on more than a day in the preceding month, and nearly a quarter had used marijuana on more than a day in the previous month. Almost 15.8% of teenagers reported being current smokers, defined as having smoked more than one cigarette in the preceding month. This generation also used prescription medications often, with around 18.3% of youngsters having done so without a doctor’s prescription in the preceding year. Teenagers in our sample demonstrated behaviors that resulted in unintentional harm and aggression, as seen in Figure 3. More than a quarter of the teenagers admitted to chatting while driving at least once during the month before.


[image: Figure 3]
FIGURE 3
 Sunburst of specific risk behaviors of YRBSS 2013 survey.


A large number of students engage in risky sexual behavior. According to the findings, 32.3% of the young people in our survey are now interested in sex (i.e., had sexual relations with one or more people in the three months preceding the survey). 13.4% of sexually active teens at the time had not used a condom for their most recent experience.

The fitness for various classes taken into consideration in this study is shown in Table 1. From LCA, starting with a two-class solution and gradually adding more classes until the fit indices reached a plateau in terms of overall data fit for risk behaviors among teenagers in our sample, a five-class model gave the best results. The p-value for LRT, the value of entropy, and the review of BIC, were used to make this determination. On a scale of [0, 1], entropy is a measure of categorization precision, with values close to one denoting high classification confidence and values close to zero denoting poor classification confidence.


TABLE 1 Statistical description of health risk behaviors among adolescents.

[image: Table 1]

Five types (subsets) of risky behavior were found in the sample of teenagers as a whole, as shown in Table 2. The majority of teenagers (52.6%) were in class 1. 14.9% of teenagers were in class 2. 14.3% of the teenagers were in class 3, 9.4% were in class 4, and 8.5% were in class 5, respectively. We included teenagers from Classes 1 and 2 who abstained from hazardous conduct. As a result, we classified the teenagers in these classrooms as low-risk. Compared to classes 1, 2, or 4, the adolescents in class 3 were more likely to be sad and suicidal. In one class, more than 79.8% of the teenagers reported having depression, 63.8% had experienced suicidal thoughts in the previous year, and more than 50.4% intended to commit suicide. Adolescents in class 4 who use cigarettes and liquor are shown. In comparison to the other classes, these teenagers had a higher likelihood of being current drinkers (more than one drink in the previous month) and current smokers (more than one cigar in the previous month). Class 5 was made up of high-risk youth who were more likely to engage in the most risky behaviors, including depression. These young people were classified as high-risk polydrug users. These teenagers had a high probability of taking prescription medications such as Codeine, OxyContin, Xanax, or Ritalin, in addition to a high probability of using nicotine, marijuana, and liquor. For the teenagers in this grouping, the likelihood of violent altercations over the previous 12 months was moderate.


TABLE 2 LCA of health risk behaviors among adolescents.
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A 4-class model for females in our sample and a 3-class model for males based on fit statistics was identified. In both groups of teenagers, 50.3% of females and 62.3% of males were classified as low-risk, also known as class 1.

More than a quarter of the males in Class 2 were teenagers. Due to the significant likelihood that they now consume liquor, the kids in this category were labeled as “liquor drinkers”. Males who were in Class 3 made up 12% of the sample and were classified as “High-risk Polysubstance Users”. Compared to sets 1 and 2, all members of this class showed a greater likelihood of using cigarettes, liquor, binge drinking, and cigarettes. In addition, compared to classes 1 and 2, males in this category were more likely to have used prescription drugs at some point in their lives. In Class 3, around two-thirds of the males admitted to carrying a weapon in the previous month, such as a knife, rifle, or club. Males in this set also had a high likelihood of getting into a fight physically at least once in the previous year.

Over 50% of the females in our sample belonged to Class 1, which is a low-risk subset. 20% of ladies in Class 2 supported the use of alcoholic beverages. Approximately half of the females in this cohort reported excessive drinking (more than five drinks of liquor in a row, within a couple of hours, more than a day in the previous month). Class 3 consisted of slightly more than 19% of the females in our sample who were classified as “liquor drinkers.” More than half of the females in this set acknowledged creating a suicide plan in the preceding year, and the majority of them experienced depressive symptoms and suicidal tendencies. We found that the females in this category were suicidal and sad. Almost 12% of the females were in Class 4. Females in this category were classified as "high risk" because they supported the majority of the risk behaviors that were investigated in our study. 80.3% of females reported smoking cigarettes, 74.5% reported using marijuana, and 88.3% reported drinking alcohol, with 71.4% reporting binge drinking. Additionally, 68.3% of these females supported using drugs, particularly prescription drugs. This subset of females also expressed suicidal ideation and depressive symptoms. Also, 79.3% of the females in this subset claimed to be sexually active; of those, 61.4% admitted to not wearing a condom during their most recent sex, and 44.4% admitted to using liquor or drugs just before their most recent sex.



Discussion


Key findings

The LCA identifies five subsets of youth interacting in risky behavior for the entire sample of adolescents in this study.

Class 1 and 2 (low risk): those who do not engage in risky behavior.

Those in Class 3 have depressive symptoms and suicidal thoughts.

Class 4: Those who have a high likelihood of using cigarettes, liquor,

Those classified as polysubstance users fall into Class 5.

In keeping with previous research, we observed that the majority of high school students (62% of males and 50% of females) were in the low-risk category. Adolescents with the highest risk profiles made up the smallest fraction of the population (12.2% for males and 11.6% for females). We discovered that young teenagers in the greatest subsets were involved in numerous risk behaviors, including substance usage, unsafe sex, and behavior patterns that resulted in accidental injuries and violence, lending credence to past studies that connected two or three risk behaviors (Finch, 2015; Thorsen, 2018). Because males and females had similar risky behavior categories, there were gender disparities in the volume and types of hazardous behavior among adolescents overall.

According to gender studies, females were more likely than males to have depressive symptoms, suicidal thoughts, and suicidal plans, as well as to be sedentary. Males in the polysubstance use subset exhibited considerably lower rates of depressive symptoms and suicidal thoughts and attempts than did females, who reported higher rates of both of these risk behaviors along with the majority of other risk behaviors. This result deviates from other studies that identified a specific risk profile among males, including high rates of marijuana use and suicidal behavior (Finch, 2015; Cheng et al., 2016). In our analysis, there were no discernible variations in the prevalence of drug use between males and females. Males reported using weapons and engaging in physical altercations at greater rates than females, though.

These findings support the issue behavior hypothesis by showing that risk behaviors co-occur and may have significant effects on efforts at prevention, intervention, and health promotion. These behavior modification initiatives must specifically acknowledge that health risk behaviors in this demographic are interconnected rather than discrete, unconnected activities. The majority of currently available interventions or programs concentrate on one or two main correlates that are thought to cause or contribute to problem behavior in adolescents, and these programs frequently offer a straightforward or one-dimensional approach to addressing and preventing risk behavior in adolescents. The Scared Straight program, for instance, targets young people who are delinquent or at-risk of becoming delinquent and aims to prevent them from engaging in criminal activity in the future. It is based on the idea that young people need to have a better understanding of the negative effects of their behavior as well as a change in attitude. The program’s elements include visits to prisons and talks by offenders to provide children an understanding of the harsh reality of life behind bars and the repercussions of their aggressive or illegal behavior (Ball and Weisberg, 2014; Cheng et al., 2016). This program posits that a specific undesirable behavior is caused by a single determinant, and that youngsters just need to be “Scared Straight” by witnessing the consequences of such negative behavior. Despite research showing that people who engage in initiatives comparable to Mortified are more inclined to perpetrate felonies in the future (Cheng et al., 2016), the program is nevertheless extensively employed across the country due to public safety concerns.

Specifically, the data from our research suggests that marijuana use is common among this group, with more than half of the individuals acknowledging use. Similarly, the data suggest that smoking cigarettes is also common, with a high likelihood of occurrence. In addition, more than half of the individuals in this group engage in risky sexual practices, such as not using condoms during their most recent encounter.

The LCA results also suggest that there are differences in the patterns of risky behavior among males and females in this group. Specifically, the LCA identified three categories of males based on their involvement in risky behavior, while four subgroups of females were identified. This suggests that there may be gender-specific patterns of risky behavior in this group of youths. It’s also worth noting that the high levels of risky behavior among this group are concerning, and it would be valuable to conduct further research to understand the factors that contribute to these behaviors in this group of youths. Additionally, identifying these subgroups could inform the design and delivery of public health interventions to target these specific at-risk subgroups and help to reduce the prevalence of these risky behaviors among them.




Conclusion

Using LCA to examine each risk activity as a different but linked area of potentially dangerous adolescent behavior allows researchers to evaluate the co-occurrence of risky behaviors. This method allowed us to incorporate sex as a covariate and evaluate how patterns of certain behaviors affect participation in other hazardous behaviors.

LCA has been used to examine each risk activity as a different but linked area of potentially dangerous adolescent behavior and has helped to evaluate the co-occurrence of risky behaviors.

This research has helped in the understanding of how different risky behaviors may be related to one another and how they may interact to influence overall risk-taking behavior. Additionally, by incorporating sex as a covariate, research has evaluated how patterns of certain behaviors are affected by the participant’s sex. This has provided insights into how gender may influence the relationship between different risky behaviors and how the patterns of co-occurrence may differ between males and females. The LCA has provided a more nuanced understanding of risk-taking behaviors by identifying latent classes within the larger population based on their patterns of risky behaviors. This research has helped identify complex patterns of co-occurrence among multiple variables.

Integrated risk behavior prevention models must not only give correct information and impart useful life lessons for handling stress and conflict but they also must be strategically given while taking demographic aspects into consideration and be scheduled appropriately for adolescent growth. Interventions may be more successful and have a greater impact if they take into consideration the psychological and environmental factors that influence adolescent decision-making. In research looking at the impact of physical exercise on youth smoking cessation, implementing a multi-behavior program that addressed both smoking and physical activity in high school teenagers was shown to be much more successful than a short intervention in research. High schools were randomly allocated to one of three research conditions by Horn and colleagues: brief intervention, Not on Cigarettes, a tried-and-true program for teen smoking cessation, which also contained a physical activity module. The outcomes demonstrated that including a physical exercise component in cigarettes was very effective in helping males quit smoking.

There is a need for further research on health risk behaviors that makes use of representative sample observational studies with situational features. Our findings imply that future research should concentrate on sex variations in youths’ risky health behaviors. In our study, females were more often and significantly associated with polysubstance use and depression. Drug usage and either a low or high frequency of multi-partner sexual activity were significantly more correlated in females. Females are less likely than males to be classed as having several partners or as having a high multi-partner sexual risk, but when they use various drugs often, their relative risk for engaging in these behaviors increases. It may be essential to consider how one’s social and physical circumstances may affect behavioral decision-making while developing effective prevention and intervention techniques, as well as legislation relevant to adolescent health.
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