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INTRODUCTION

Adolescence represents a period of development marked by significant life events
including puberty, the transition to high school, and changes to one’s role within peer and
family relationships (Compas, 1987). These events are in part influenced by biological,
psychosocial, emotional, and cognitive changes that present themselves during this formative
period (National Academies of Science, 2019). The potential stress of these developmental
events may make some adolescents become especially vulnerable to developing mental health
issues (Twenge et al., 2019). This stress presents an opportunity for them to engage in health
risk behaviors, particularly adolescents with depressive and anxious symptoms, which include
individuals with and without a formal diagnosis (Bender, 2006).

The present study will use internalizing problems as a means for identifying for
potential mental health issues in adolescents, focusing on mood disorders (Costello et al.,
2006). This is primarily because a large portion of adolescents are underdiagnosed for these
conditions and therefore using a standard measure of depressive and anxious symptoms based
on the Youth Self Report will account for much of this misrepresentation (YSR; Achenbach,
& Rescorla, 2001). This study will also use health risk behaviors as an indicator for future
negative outcomes (Baranowski et al., 2000). Engagement in health risk behaviors is
important for establishing a direct connection between health risk behaviors and preventable
injuries and deaths in adolescents (Minifio, 2010).

While previous research has looked at many aspects of health risk behaviors and
internalizing problems, there exists conflicting evidence related to the direct relationship
between the two (King et al., 2004; Bardone et al., 1998; Marmorstein & lacono, 2001).

Additionally, no current studies propose that peer and parental attachment are potential
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mediators of this relationship. Analyzing these potential predictors will help to gain insight
about how researchers can predict engagement and what strategies would be most impactful

for improving adolescent outcomes.

Literature Review

Adolescence: Period of Intense Development
The onset of puberty, typically between ages 8 and 14 years old, marks the beginning

of adolescence and lasts until adulthood (Scherf et al., 2012). For girls, the onset of puberty is,
on average, one to two years earlier than for boys, and full development is often faster
(Marceau et al., 2011). The variance in biological maturity can cause significant individual
differences in other areas during this developmental period. As a result, it is important to
consider biological sex as a potential confounding variable, especially for younger
adolescents (Ngun et al., 2011).

The challenges adolescents face during this period have been extensively studied and
include social pressure from peers, navigation of autonomy, exploration of sexual identity,
and significant hormonal differences (Brown et al., 1986; Peterson & Bush, 1999; Striepe &
Tolman, 2003; Wigfield et al., 2005; Cherie & Berhane, 2012; Chan & Chan, 2013). Due to
the implications of global chronic stressors being present in adolescence, many researchers
have examined how they managed their perceived stress (Chandra & Batada, 2006). When
adolescents can adequately manage their stress, more positive short and long-term outcomes
are experienced (Franke, 2014). Adolescents who struggle to appropriately cope with their
perceived stress often face negative consequences to their mental health, such as the
development of depression and anxiety (Seiffge-Krenke, 2000). Some of the unhealthy coping
strategies that are often utilized are engagement in health risk behaviors, which tend to begin

during adolescence (Kann et al., 2016). These behaviors are often associated with adverse
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consequences, both short and long-term (Mabhalik et al., 2013). In response to this
understanding of adolescent development, more research has focused on the clinical
implications of addressing adolescent engagement in health risk behaviors.

Much of the literature that studies adolescents and their tendencies to engage in health
risk behaviors focuses primarily on decision making and prevalence (Kim-Spoon et al., 2017,
Kim-Spoon et al., 2016; Gerrard et al., 2008; Gibbons & Gerrard, 1995). While this area of
developmental research is essential to understanding adolescents’ propensity for adverse
behaviors such as drug use, alcohol consumption, sexual activity, and violence, it does not
capture key individual differences within the population. In addition to this body of research,
many developmental and clinical psychologists work to deepen knowledge related to
diagnosis and factors contributing to mental iliness, namely depression and anxiety, in
adolescents (Compas et al., 1993; Brady & Kendall, 1992).

Mental Health during Adolescence
Extensive work has been done within the field of mental health to understand areas

that should be targeted for prevention and intervention. It has put a great deal of focus on
adolescents because many hypothesize that mental health conditions stem from experiences
during adolescence that later manifest into mental disorders during adulthood (McLafferty et
al., 2017; Kessler et al., 2007). This seems to be especially true of substance use disorders
which are commonly correlated with mood disorders like depression and anxiety (Poudel &
Gautam, 2017; Smith & Book, 2008).

A significant component of mitigating the development or manifestation of certain
mental health disorders is the use of evidence-based treatments and preventions. Plans must

be able to identify individuals who need or may be at risk of needing help. One way of
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accomplishing this is by diagnosing individuals based on specified criteria and presentations.
While methods have improved over the years, contributing to more accurate methods of
diagnosis, there are still many disorders that may present themselves during adolescence that
are not accurately captured. Based on data from a 2010 survey, an estimated 46.2% of
adolescents suffer with depression and anxiety disorders, and of that percentage 19.5% meet
the DSM-1V criteria for severe mental health impairment or distress (Merikangas et al., 2010).
Although these numbers are estimated to have increased in recent years, this still highlights
the severity of mood disorders in the adolescent population and presents an opportunity for
new strategies to be used to assess adolescents who experience subclinical symptoms of
depression and anxiety.

Work done by Thapar et al. attempted to address some of the issues underlying the
identification of mental health disorders (2012). They propose the use of questionnaires and
interviews to encompass subthreshold levels of mental health disorders. By increasing the
sensitivity of detection, adolescents who do not meet the DSM-5 criteria may still be
identified as needing services. Though this suggestion was specific to depression, its
implications may extend to addressing diagnosis limitations of depression and anxiety in
adolescents. Without considering other methods for identifying struggling adolescents, there
exists limited generalizability to younger populations who may present differently than the
established criteria.

Another crucial component of an effective intervention is access to treatment. While
disorders such as depression and anxiety are largely treatable mental health conditions, the
propensity for individuals who need support to seek treatment varies greatly between age

groups. For example, only half of adolescents who would benefit for mental health services
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end up seeking treatment (Lipari et al., 2016). The large percentage of adolescents who do not
receive appropriate services may be contributing to the number of individuals who develop a
mental disorder in adulthood.

Early diagnosis, treatment, and prevention are all essential elements to limiting future
negative outcomes, particularly for individuals suffering from anxiety and depression. These
disorders are often linked to outcomes such as suicide, substance abuse, self-harm, and other
forms of physical illness when left untreated (WHO, 2020). Therefore, careful consideration
of these disorders during a vulnerable period of development is hugely important to mitigate
potential negative outcomes during their lifetime.

Comorbidity of Depression and Anxiety
While the criteria for depression and anxiety is distinguishable for a DSM-5 diagnosis,

individuals tend to have symptoms of both disorders, particularly for adolescents (Salcedo,
2018; Kendall, 1992). This lends many researchers to examine anxiety or depression together
rather than differentiating them because they are known to be highly correlated. In fact, an
estimated 50% or more of individuals who present with anxiety or depression also suffer from
a second depressive or anxiety disorder (Hirschfeld, 2001). Some researchers suggest that the
comorbidity of depression and anxiety is strongest at the symptom level or when the threshold
of one disorder has already been met (Kendall & Brady, 1992; Preisig et al., 2001). This is
significant because adolescents are likely to meet subthreshold levels of these disorder,
therefore making it potentially unnecessary to differentiate the two (Kessler et al., 2007,
Palmisano, 2018).

Although most researchers examine these disorders concurrently, which is expected

because of their high comorbidity, it is important to consider studies that have differentiated
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them. For example, one study hypothesized that certain interpersonal variables would be more
significantly attributed to either depressive or anxious symptoms (Starr & Davila, 2008).
Ultimately, they concluded that adolescents with mostly social anxiety symptoms showed
higher correlations with peer variables such as low social competence, decreased trust and
communication, and fewer closer friends. Conversely, adolescents with mostly depressive
symptoms were more highly related with family variables including low parental trust,
alienation, greater parental conflict, and relationship stress. These results were also significant
in a study conducted by Wu & Fang who further concluded that these differences pose a
threat to patient treatment when grouped together (2014). The results of these studies
highlight potentially significant differences in moderators and mediators of these disorders.
This ultimately suggests that different approaches may be necessary for treating adolescents
struggling with a majority of one class of symptoms.

Internalizing Problems
Internalizing problems are a category of distressing emotional symptoms related to an

individual’s internal state (Achenbach et al., 2016). They are typically measured using the
assessment method, Achenbach System of Empirically Based Assessment (ASEBA)
(Achenbach, 1991; Achenbach, & Rescorla, 2001; Achenbach et al., 2016). There are two
assessments that make up the ASEBA, a child assessment and a caregiver assessment. The
child assessment, known as the Youth Self Report (YSR), is a multiple section questionnaire
that identifies emotional and behavioral issues in children ages 11 to 18 (CBCL; Achenbach,
& Rescorla, 2001). It consists of eight syndrome scales that can be broken into two categories
referred to as internalizing problems and externalizing problems. The syndrome scales that

specifically assess internalizing problems are somatic complaints, anxious/depressed, and
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social withdrawal. The second aspect of the ASEBA is the caregiver assessment known as the
Child Behavior Checklist (CBCL) (CBCL; Achenbach, & Rescorla, 2001). The CBCL
identifies essentially the same scales as YSR but is reported by the caregiver about the child.
This measure is collected for children in a larger age range, typically between the ages of 6
and 18.

Both the child and caregiver assessment are useful measures for assessing
externalizing problems, however the same is not true for internalizing problems. Although
measures of internalizing problems can be reported by more than just adolescents, most work
indicates the need for multiple reporters to increase validity if child reports are not available
(Pederson et al., 2019; Achenbach et al., 2016; Heiervang et al., 2007). This demonstrates that
child self-reporting is the most accurate measure by itself and therefore, when available,
should be used for analyses when solely examining internalizing problems.

Recent research has looked at the implications of internalizing problems in the
development of mental health disorders (Achenbach et al., 2016). Although not all
adolescents who exhibit internalizing problems have mood disorders, including depression
and anxiety, presenting them has been shown to increase adolescents’ risk for developing
these disorders later in life (Lui et al., 2011). This may be the result of children not receiving
supports when presenting with subclinical levels of depression and anxiety. Therefore,
researchers suggest that internalizing problems can be used to capture the spectrum of
adolescent mental health, thereby offering an opportunities for increased access to resources
and supports (Thapar et al., 2012).

A significant body of research has examined anxious/depressed and social withdrawal

symptoms outside of the context of internalizing problems. Studies that have examined it
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within the contents of internalizing problems have tended to focus on somatic complaints
(Egger et al., 1999; Janssens et al., 2010). Janssens et al.’s work specifically discusses the
potential directionality of somatic complaints and the development of anxiety and depression.
They highlight that anxiety and depression have a strong effect on the development of somatic
complaints and not the reverse. Therefore, it suggests that somatic complaints may provide an
indirect connection to known relationships involving anxiety and depression. Currently no
studies have looked at applying internalizing subscales to differentially predicting specific
outcomes, namely health risk behaviors.

Risk Taking during Adolescence
Risk taking involves two primary modes of thought; one in which an individual

assesses both the positive and negative consequences of a behavior and deems the positive
consequence more likely, and another in which an individual only considers the positive
consequences and does not consider the potential or actual negative consequences (Steinberg,
2008). A common risk an adolescent may choose to engage in is a health risk behavior, such
as drinking alcohol. They may consider the negative consequences of being caught by their
caregiver or becoming incredibly sick and weigh it against being accepted by their peers.
Conversely, they may only consider the positive consequence of being accepted by their
peers.

During adolescence, empirical evidence indicates that there is an increased sensitivity
to engaging in risk-taking behaviors, much greater than any other age group (Steinberg,
2008). However, evidence also indicates that differences in engaging in risky behaviors are
not due to an inability to appropriately assess risk (Beyth-Marom et al., 1993). Rather, this

difference has been attributed to peer related motivation (Albert et al., 2013). One study
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determined that a primary motivator for risk taking behaviors is an adolescent’s desire to
avoid social rejection from peers (Sebastian et al., 2011). This study stipulates that, while an
adolescent may be able to appropriately assess risk, such as the dangers of underage drinking,
rejection by their peers is more important, and will ultimately engage in this behavior.

Health Risk Behaviors
The term “health risk behaviors” encompasses actions that adversely affect one’s

health and are inclusive of short and long-term impacts. It can consist of behaviors such as
substance use, unsafe sexual practices, risky driving, violent behaviors, suicidal behaviors,
unhealthy eating, physical inactivity, and disordered eating (Gibbons & Gerrard, 1995).
Importantly, researchers have determined that individuals with mood disorders like depression
and anxiety are particularly susceptible to engaging in these behaviors (Asarnow et al., 2014).
This highlights the need to determine methods of screening individuals who make up this
vulnerable group.

Each of these behaviors has a balance of positive and negative outcomes. For example,
a positive consequence may be that it provides an individual with a way to relieve their stress.
Similarly, behaviors such as substance use are often used to create an acceptable self-image,
which can be important for social bonding and impressing others (Martin & Leary, 2001).
Adolescents might be viewed by their peers as “cool”, “brave”, or “fun” for drinking or
smoking. In fact, one study conducted by Martin & Leary found that nearly three fourths of
college freshmen engaged in health risk behaviors primarily to impress their peers (2001).

Although these behaviors are not always linked to poor outcomes, a significant portion
can result in addiction, illness, injury, and above all, death (Bender, 2006). While some of

these outcomes may be unavoidable, a vast majority of these, particularly during adolescence,
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are known to be preventable (Minifio, 2010). A preventable death could include suicide, car
accidents caused by drunk, distracted, or unsafe driving practices, health issues related to
physical inactivity or unhealthy eating, and overdosing. A preventable injury could similarly
include car accidents, physical altercations due to violence, and the use of firearms.

To measure these behaviors within the adolescent population, previous studies
focusing on health risk behaviors were reviewed (Kim-Spoon et al., 2016; Jones et al., 2016;
Underwood et al., 2020). A number of these studies used the Youth Risk Behavior Survey.
This is used to quantify and qualify health risk behavior engagement in adolescents (Kann et
al., 2013). It consists of six categories of behaviors: sexual behaviors pertaining to
unprotected sex, alcohol and other drug use, tobacco use, unhealthy eating behaviors, physical
activity, and behaviors that extend to unintentional injury and violence (Kann et al., 2013).
The questionnaire provides data that aims to indicate the prevalence and overall trends of

certain behaviors to determine potential relationships.

The Current Study

Internalizing problems and its subscales have been implicitly linked to negative
outcomes via their connection to mood disorders (Asarnow et al., 2014; Janssens et al., 2010).
In response to this potential connection to negative outcomes, we examine how these
measures are associated with health risk behaviors as they serve as early indicators of
negative outcomes in adulthood (Bender, 2006).

Considering this, the first aim of this study was to determine the relationship between
internalizing problems and health risk behaviors. We hypothesize that high levels of
internalizing problems scores will positively correlate with health risk behaviors scores. This

is largely because we assume the direct connection between internalizing problems and
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depression and anxiety as well as the connection between depression and anxiety on health
risk behaviors, will result in a similar, though indirect, relationship. We hypothesize this
relationship will be the same for males and females, despite potential mean differences in
internalizing problem scores (Leadbeater et al., 1999) Additionally, we hypothesis poor/near
poor and non-poor families will show similar trends because internalizing problems cut across
all family financial needs (Martinez et al., 2015).

Our second aim was to uncover which subscales of internalizing problems are
differentially associated of health risk behaviors. We hypothesize that all subscales
(anxious/depressed, social withdrawal, and somatic complaints) will show a positive
relationship with health risk behaviors as these are all components of the larger internalizing
problems measure. Specific attention will be paid to somatic complaints, which we
hypothesize will make up the strongest correlations because of its implications associated
with being physical symptoms of distress (Egger et al., 1999). For the same reasons as
mentioned about, we hypothesize this relationship will be the same for males and females as
well as for poor/near-poor and non-poor groups.

The final objective of this study is to identify whether internalizing problems and its
subscales differentially predict specific health risk behaviors. We hypothesize that
internalizing problems and its subscales will be correlated to substance use since there exists
literature supporting this claim for overall internalizing problems (King et al., 2004; Lui et al.,
2011). Because there is missing research identifying relationships between risky sex and
internalizing problems, we cannot hypothesize a direction of its relationship for internalizing
problems and its subscales. We again anticipate no gender and income-to-need ratio

differences related to these correlations.
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Significance

The leading causes of death in adolescents include three categories the CDC deems as
preventable. These include accidental injury, suicide, and homicide (Minifio, 2010). Research
in developmental and clinical psychology do not currently answer questions related to how
findings related to health risk behaviors can be used to mitigate these numbers. By
investigating some of these questions, adolescent’s development could improve and stimulate
more positive outcomes in the future. Therefore, a major function of this study is to
understand what specific factors during adolescence contribute to these negative outcomes
which could subsequently be targeted for intervention.

When breaking down preventable deaths in adolescents, particularly suicide and
accidental injury, one underlying condition that is largely contributing to this is outcome is
mental health issues (World Health Organization [WHOY], 2020). Adolescents are particularly
susceptible to developing mental health problems due to several biological, psychosocial, and
cognitive stressors that present themselves during this period of development (Twenge et al.,
2019; National Academies of Science, 2019). While rates have increased in recent years, a
large portion of these conditions remain underdiagnosed in adolescents (Kessler et al., 2007,
Palmisano, 2018). This presents a problem for adolescents and individuals who could provide
services that might ensure more positive outcomes. Additionally, those who develop mood
disorders may be more likely to engage in health risk behaviors than individuals that are not
suffering (Bender, 2006). This includes behaviors such as drug and alcohol use, violence,
unprotected sex, unhealthy diet, and physical inactivity (Jones et al., 2016). Thus, another
function of this study is to determine other means of assessing risk and predicting outcomes as

they relate to health risk behaviors.
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Most research related to adolescents, especially those with anxious and depressive
symptoms, fail to answer many of these questions. This presents an opportunity for the field
to advance what is known about these issues and propose places for socially significant
interventions. In the end, the hope is for adolescents to be given all the resources and support
necessary to develop healthy, sustainable habits that lend themselves to positive outcomes,

and to avoid vices directly associated with negative health consequences.

METHODS

Participants

Participants of the present study include a cohort of 167 adolescents and their primary
caregivers who participated annually over the span of four years. Adolescents began the study
around age 13-14 (Time Wave 1 M = 14.13, SD = 0.54) and continued until age 17 (Time
Wave 4 M =17.00, SD = 0.05). For the purposes of this study, only Wave 4 data was utilized.
Additionally, of the 167 dyads that were recruited for the study, only 148 provided all
measures necessary to perform data analysis at Wave 4. The remaining 19 dyads did not
provide complete data for a variety of reasons including declining to participate, lost contact,
or ineligibility to participate in tasks.

Based on data from the 2010 US Census, the sample was representative of the
geographical area where data was collected, which was the Appalachian region of the United
States. For the adolescent’s race, the sample consisted of 77.4% who identified as Caucasian,
10.2% who identified as African American/Black, and 12.4% who identified as other,
including those that identified with multiple races (Table 1). Ethnically, 97.8% of adolescents
identified as being non-Hispanic and 2.2% identified as being Hispanic. To determine a

family’s economic status as poor (ITN <1), near-poor (ITN <2), or non-poor (ITN >2)
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income-to-need ratio (ITN) was calculated using total household income divided by the
poverty threshold for the size of each family. 21% of families were considered poor based on
ITN, 17.5% were considered near-poor, and 61.6% were considered non-poor (Table 2). The
present study combined dyads that fell within poor and near-poor (ITN <2), so the sample
sizes were similar when compared to non-poor.

In addition to the racial, ethnic, and economic breakdowns, the sample consisted of
46.6% female adolescents and 53.4% male adolescents as reported by the caregivers (Table
2). Caregivers included 81.2% mothers, 13% fathers, and 5.8% other, which consisted of
grandmothers and other non-specified relations. The gender breakdown of the caregivers were
87% female and 13% male. Caregivers also reported their years of education with 22.5%
completing between 3-12 years of school (some or all primary school), 30.4% completing
between 13-15 years (some college), 23.2% completing 16 years (Bachelor’s degree

equivalent), and 23.9% completing 17 years or more (Master’s degree or higher equivalent).

Procedure

Data used for the current study were previously collected at Virginia Polytechnic
Institute and State University. The review board protocol/approval number from the UMass
IRB for secondary data analysis of this deidentified dataset is #17-52 [exempt], titled:
"Neurobehavioral Determinants of Risky Behavior in Adolescence™ (Funded by NIDA, grant
number DA 036017, led by Dr. Jungmeen. Kim-Spoon & Dr. Brooks King Casas, at Virginia
Tech, Blacksburg, VA). Data provided was collected at Time Wave 4.

Recruitment of participants was conducted through e-mail, flyers, and recruitment

letters. Adolescent-caregiver dyads participated in four annual sessions conducted in a
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laboratory where behavioral measures were collected. All individuals that were eligible to

participate consented to the protocols previously approved by the institutional review board.

Measures

Health Risk Behaviors
An electronic questionnaire adopted from the Youth Risk Behavior Survey was

distributed to adolescents to determine frequency and initiation of health risk behaviors (Kann
et al., 2014). These questions addressed adolescent’s substance use related to cigarettes,
marijuana, and alcohol. Adolescents reported on this using a 6-point scale — 1 being “never
used” these substances to 6 being “usually use every day”. Therefore, a higher substance use
score indicates more frequent and earlier use of marijuana, cigarette, and/or alcohol. They
also informed about adolescent’s risky sexual behaviors including the age they began having
sex, how many partners they have had, how likely they were to use a form of contraceptive,
and if substances were used before or during sexual activities. Scores were calculated such
that answers that were deemed to be risker (more sexual partners, less likely to use
contraceptives, used substances before or during sex, and began at a younger age) resulted in
a higher risky sexual behavior score.

All questionnaire items were standardized before calculating additional measures.
Health risk behavior scores were then calculated by averaging all standardized questionnaire
items related to substance use and risky sexual behaviors. For the purposes of this study, new
scores were created to differentiate substance use from risky sexual activity. Standardized
substance use scores were calculated by averaging all standardized items that pertained to
substance use. Similarly, standardized risky sexual activity scores were calculated by
averaging standardized items related to risky sexual behaviors. Because the standardized

scores were used to calculate a new risky sexual activity and substance use scores, the
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standard deviation was no longer 1. This, however, does not impact analysis of this data for
the purposes of this study.

These additional measures offered an opportunity to look at substance use and risky
sexual activity separately to determine if certain features of health risk behaviors were
particularly predictive. In particular, the potentially confounding variables (gender and
income-to-need ratio) may reflect individual differences in adolescent internalizing problems
and health risk behaviors.

Internalizing Problems
Measures of adolescent’s internalizing problems were collected using the Youth Self

Report questionnaire which assesses externalizing and internalizing problems in children aged
11-18 (YSR; Achenbach, & Rescorla, 2001). Adolescents self-reported on internalizing
problems using a 3-point scale ranging from 0 (not true) to 2 (very true) for
anxious/depressed, social withdrawal, and somatic complaints questions. Therefore, higher
scores for each subscale indicates worse or more severe internalizing problems. Scores from
anxious/depressed, social withdrawal, and somatic complaints scales were added together to
create the internalizing problems score. Raw and cumulative scores from the questionnaire
were then translated to t-scores: internalizing problems, anxious/depressed, social withdrawal,
and somatic complaints. Compared to z-scores, t-scores lack negative values by making the
sample average 50 and the standard deviation 10. Each scale did not equate to the typical
average and standard deviation because individual scores were rounded to the nearest whole
integer after being standardized. This did not have any impact on analyses or interpretations

of the data.
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Parents also reported on adolescents internalizing problems using the Child Behavior
Checklist, a questionnaire that similarly measures behavior problems for children between the
ages of 6-18 years (CBCL; Achenbach & Rescorla, 2001). This survey gathered information
regarding the same subscales as previously mentioned, however it was not used for analyses

as we only considered the adolescent’s perspective for their mental state.

Data Analysis

All analyses were conducted using Excel due to limitations in access to SPSS
programming. This did not affect the ability to perform robust statistical analyses.

Prior to the analysis of Wave 4 data, it was cleaned for any incomplete information
directly related to the abovementioned measures: internalizing problems, its subscales, and
health risk behaviors. Participants that did not provide data for the purposes of analysis were
therefore omitted (n = 19). Using the cleaned data set, we were able to conduct descriptive
statistics of participant demographics, internalizing problems, somatic complaints,
anxious/depressed, social withdrawal, health risk behaviors, risky sexual activity, and
substance used. For measures of internalizing problems and health risk behaviors, two-sample
t-tests were conducted to determine group differences for both gender and income-to-need
ratio.

Following descriptive statistics, a series of bivariant Pearson correlations were run to
determine if there was a relationship between internalizing problems and engagement in
health risk behaviors (n = 148). Initial analyses assessed the correlations between overall
internalizing problem scores against overall health risk behavior scores (n = 148). Next,
analyses using each subscale separately (somatic complaints scores, anxious/depressed scores,

and social withdrawal scores) were correlated with overall health risk behaviors scores (h =
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148). Lastly, we ran correlations for both overall internalizing problem scores and its
subscales against separate standardized substance use scores and risky sexual activity scores
(n = 148).

To assess potential differences in child gender and income-to-need ratio, all previously
mentioned correlations were run controlling for these variables (males n = 79, females n =
69; non-poor n = 84, poor/near poor n = 52). To compare these correlations for gender and
income-to-need ratio, Fisher’s R to Z transformations were conducted to test for statistical
significance of all the computed correlations.

All Pearson correlations were tested for significance by calculating a t-stat (Equation
1). These values were compared to values in a t-table and correlations were assessed at the

one-tail .05 a level.

RESULTS
Descriptive Statistics

Before answering questions related to our hypotheses, we reviewed the data by
running descriptive statistics. The first of these were conducted on adolescent demographics
(Table 1). The most notable of these are the gender breakdown, as this was controlled for in
future analyses. Subsequently, they were done for family and caregiver demographics (Table
2). From these descriptive statistics, income-to-need ratio was controlled for in future
analyses. After assessing the participant population, we examined the distribution of their
responses to the Youth Self Report (YSR). Internalizing problem t-scores were normally
distributed with a skewness of .01 (SE = .20) and a kurtosis of .02 (SE = .40). Although
overall scores for somatic complaints, anxious/depressed, and social withdrawal scales were

skewed, tests running using this questionnaire are robust for skewness and outliers and,
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therefore, had no significant impact on our ability to interpret the results of analyses utilizing
these measures (Figure 1). We proceeded to look at the distribution of their responses to the
Youth Risk Behavior Survey. We found that health risk behaviors were also normally
distributed with a skewness of -.40 (SE = .20) and a kurtosis of .79 (SE = .40). Risky sexual

activity and substance use score were similarly distributed to health risk behaviors (Figure 2).

We then determined if there were group differences in scores between males and
females. The results of the two-sample t-tests revealed statistically significant group
differences between males and females for internalizing problems (t(146) = -1.85, p =.03),
anxious/depressed (t(146) = -1.63, p = .05), social withdrawal (t(146) = -2.16, p = .02), and
somatic complaint scores (t(146) = -2.15, p = .02). These results were expected for measures
of internalizing problems as the literature highlights that adolescent females tend to present
higher levels compared to males (Leadbeater et al., 1999). As previously noted, we
hypothesize that gender differences will not impact the relationship between internalizing
problems and health risk behaviors, despite there being mean differences in internalizing
problem scores. We found no statistically significant differences between males and females
for substance use (t(146) = .42, p = .34), risky sexual activity (t(146) = -.03, p = .49), and

health risk behaviors scores (t(146) = .23, p = .41).

We looked to see if there were group differences in scores between poor/near poor and
non-poor groups. Again, two-sample t-tests were used to compare the two groups and
revealed only statistically significant income-to-need ratio differences for somatic complaints
scores (t(134) =-2.12, p = .02). No previous literature was able to contradict nor confirm
these differences. There were no statistically significant differences for internalizing problems

(t(134) =-1.01, p = .16), anxious/depressed (t(134) = .27, p = .39), social withdrawal (t(134)
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=-.21, p = .42), substance use (t(134) = -1.57, p = .06), risky sexual activity scores (t(134) = -
1.16, p =.12), and health risk behavior scores (t(134) = -1.59, p =.06). The lack of
statistically significant differences for these scores have been implicated in previous work
regarding internalizing problems but contradict work regarding engagement in health risk

behaviors (Martinez et al., 2015; Pampel et al., 2010).

Hypothesis 1: Internalizing Problems Predicting Health Risk Behaviors

Internalizing Problems v Health Risk Behaviors
The first aim of this study was to determine whether internalizing problems could

predict health risk behavior engagement. As mentioned before, internalizing problems can be
used as a measure of depression and anxiety, particularly in adolescents, and therefore this
analysis will attempt to link depression and anxiety with engagement in health risk behaviors.
To address the hypothesis that internalizing problems are positively correlated with health risk
behavior engagement, we ran a Pearson correlation test using internalizing problem t-scores
(M =52.94, SD = 9.72) and standardized health risk behavior scores (M = .01, SD = .83).
The result of the t-test for statistical significance of correlation coefficient was not statistically
significant, which was different than we hypothesized, r(146)= .12, p = .14 (Table 3).

Controlling for Gender
Since we hypothesized that gender would not have an impact on the significance of

the correlations, we conducted a set of Pearson correlation tests that assessed internalizing
problems and health risk behaviors separate for males and females. Males showed no
statistically significant correlations between these variables, r(77) = .11, p = .34 (Table 3).
Females also showed no significant correlations for internalizing problems and health risk

behaviors, r(67) = .15, p = .23 (Table 3). Neither result from the analysis supported our
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hypothesis that internalizing problems would be positively correlated with health risk
behaviors. Further analysis using Fisher’s r-to-z transformation showed that these correlations
were not significantly different from each other, z = .71, p = .24. This analysis did support our
hypothesis that gender differences would not affect the observed relationship between
internalizing problems and health risk behaviors.

Controlling for Income-to-Need ratio
To examine if this correlation was confounded by income-to-need ratio, additional

Pearson correlations were run. We found there to be no statistically significant correlations
between these variables for adolescents whose families were considered poor/near poor, r(50)
= .15, p = .28 (Table 3). Similarly, adolescents whose families were considered non-poor did
not show a significant relationship between internalizing problems and health risk behaviors,
r(82) = .03, p = .81 (Table 3). Fisher’s r-to-z transformation revealed that these correlations
were not significantly different from each other, z = .67, p = .25. Again, these findings did not
support our original hypothesis linking internalizing problems with health risk behaviors but
did support our hypothesis that differences in income-to-need ratio would not impact this

relationship.

Hypothesis 2: Subscales of Internalizing Problems Correlating with Health Risk Behaviors

We then examined the subscales of internalizing problems to determine if any were
significantly predicting of engagement in health risk behaviors. Our original hypothesis stated
that all subscales would be significantly correlated with health risk behaviors, but that somatic
complaints will show the strongest correlations. This hypothesis was based on previous work
that associated somatic complaints as a common consequence of depression and anxiety

disorders (Janssens et al., 2010).
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Anxious/Depressed v Health Risk Behaviors
We first ran a Pearson correlation test using anxious/depressed t-scores (M = 55.63,

SD = 6.76) and standardized health risk behavior scores (M = .01, SD = .83). The results of
the Pearson correlation test was not statistically significant and was inconsistent with our
hypothesis, r(146) = .01, p = .90 (Table 4). We proceeded to look for differences in
potentially confounding variables. We also found there to be no statistically significant
correlations for males, r(77) = .05, p = .67, females r(67) = .08, p = .51, poor/near poor r(50)
= .07, p = .64, and non-poor groups, r(82) = .01, p = .91 (Table 4). The comparison between
correlations for gender using Fisher’s r-to-z transformation indicated no statistically
significant differences, z = -.18, p = .43. Similarly, income-to-need ratio had no statistically
significant correlational differences, z = .33, p =.37. While the results of the Fisher’s r-to-z
transformation supported our hypothesis that there would be no group differences for the
relationship between internalizing problem subscales and health risk behaviors, they do not
support our hypothesis of there being a positive correlation between these variables.

Social Withdrawal v Health Risk Behaviors
We then used social withdrawal t-scores (M = 56.99, SD = 7.91) and standardized

health risk behavior scores (M = .01, SD = .83) to run additional Pearson correlation tests.
Again, we found the correlation was not statistically significant as we had expected, r(146) =
.05, p = .56 (Table 4). Consistent with the previous correlations, further analysis controlling
for gender showed no statistically significant correlations for males, r(77) = .08, p = .51, and
females, r(67) = .04, p = .75 (Table 4). Additionally, the correlations were not significantly
different from each other, z = .24, p = .41. These results were consistent with our hypothesis
that there would be no correlational differences due to gender for subscales of internalizing

problems and health risk behaviors. Also, controlling for income-to-need ratio did not
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produce significant correlations for poor/near poor, r(50) = .11, p = .46, and non-poor groups,
r(82) = .03, p =.79 (Table 4). Again, a comparison between these correlations did not result
in significant differences, z = .44, p = .33, and therefore confirmed our hypothesis that there
would be no income-to-need ratio differences in regard to this correlation.

Somatic Complaints v Health Risk Behaviors
Finally, we looked at somatic complaint t-scores (M = 54.49, SD = 5.85) and

standardized health risk behavior scores (M = .01, SD = .83). Unlike the previous correlations
for internalizing problems, anxious/depressed, and social withdrawal, the Pearson correlation
test was deemed statistically significant, r(146) = .33, p <.0001 (Table 4). This finding was
consistent with our hypothesis. Further analysis showed that somatic complaints were
similarly significant for males, r(77) = .35, p =.001, and females, r(67) = .34, p < .01 (Table
4). Fisher’s r-to-z transformation confirmed that these correlations were not significantly
different from each other as hypothesized, z = .07, p = .47. Lastly, the correlations were also
significant for adolescents whose families were considered poor/near poor, r(50) = .38, p <
.01, but not for adolescents from the non-poor group, r(82) =.18, p = .11 (Table 4). The
insignificance for non-poor groups was not hypothesize, however the comparison of the
income-to-need ratio correlations were not significantly different, z = 1.2, p = .12, and
therefore might highlight a lack of statistical power in sample size. Most of these correlations
demonstrate that somatic complaints are significantly predictive of health risk behavior

engagement and show similar predictability for males and females.
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Hypothesis 3: Internalizing Problem Measures Predicting Substance Use and Risky Sex

To address our final hypothesis, which links internalizing problems and its subscales
to specific subgroups of health risk behaviors, we used the newly calculated average
standardized risky sexual activity scores and substance use scores.

Internalizing Problems v Substance Use and Risky Sexual Activity Separately
The first set of analyses which used Pearson correlation tests utilized internalizing

problem t-scores (M = 52.94, SD = 9.72) and ran it against standardized substance use (M =
.01, SD =.93) and standardized risk sexual activity scores separately (M =.005, SD = .92).
Neither substance use, r(146) = .14, p = .09, nor risky sexual activity, r(146) = .07, p = .40
were correlated with internalizing problems (Table 3). The results of these analyses were
contrary to our original hypothesis that substance use would be positively correlated with
internalizing problems, however, they do suggest that these correlations may not present for
risky sexual behavior and internalizing problems.

Controlling for Gender
Like previous analyses, we looked for significant differences in gender. We found

there to be no statistically significant correlations between internalizing problems and
substance use for males, r(77) = .08, p = .48, and females, r(67) = .22, p = .07, as well as risky
sexual activity for males, r(77) = .09, p = .44 and females, r(67) = .05, p = .67 (Table 3).

None of the substance use correlations supported our hypothesis of there being a positive
correlation with internalizing problems. These results, however, may suggest there might not
be relationship between internalizing problems and risky sexual activity. Fisher’s r-to-z
transformation revealed that correlation coefficient comparisons were not significantly

different for substance use, z = .85, p = .20, or for risky sexual activity, z = -.24, p = .41. The
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results of these tests, confirm there are no gender differences in the relationship between

internalizing problems and health risk behaviors.

Controlling for Income-to-Need Ratio
Tests for significant correlations were also run for families considered poor/near poor

and non-poor for both substance use and risky sexual activity. We did not find significant
correlations between internalizing problems and substance use for poor/near poor, r(50) = .19,
p = .17, and non-poor groups, r(82) =.001, p = .99, or risky sexual activity for poor/near poor,
r(50) = .05, p = .70 and non-poor groups, r(82) = .03, p = .78 (Table 3). The results of the
tests did not support our hypothesis that substance use would have a positive correlation with
internalizing problems. These results, however, may suggest there is not a relationship
between internalizing problems and risky sexual activity. Fisher’s r-to-z transformation
revealed that correlation coefficient comparisons were not significantly different for substance
use, z = 1.06, p = .14, or for risky sexual activity, z = .11, p = .46. The results of these tests,
confirm there are no income-to-need ratio differences for correlations involving internalizing
problems and subscales of health risk behaviors.

Subscales of Internalizing and Subscales of Health Risk Behaviors
The second set of analyses looked at various subscales of internalizing problems

(anxious/depressed, social withdrawal, and somatic complaints) and their predictability of

engagement in substance use and risky sexual activity separately.

Anxious/Depressed v Substance Use
The first Pearson correlation test was run using anxious/depressed t-scores (M = 55.63,

SD = 6.76) against standardized substance use scores (M = .01, SD =.93). Different than

hypothesized, this did not produce a statistically significant correlation coefficient, r(146) =
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.06, p = .48 (Table 4). When controlled for gender, males, r(77) =.0002, p = 1.00, and
females, r(67) = .13, p = .27, did not present statistically significant correlations to support
our hypothesis (Table 4). The differences between their correlations were not significant,
which did support our hypothesis that there would not be gender differences, z =.78, p = .22.
Additionally, we controlled for income-to-need ratio and found no significant correlations for
families considered poor/near poor, r(50) = .02, p =.90, or non-poor, r(82) = .05, p = .67,
again not supporting our original hypothesis (Table 4). Furthermore, these correlations were
not significantly different from each other as hypothesized, z = -.17, p = .43.

Social Withdrawal v Substance Use
Within this set of analyses, we also examined correlations between social withdrawal

and substance use. For this, we ran a Pearson correlation test using social withdrawal t-scores
(M =56.99, SD = 7.91) and standardized substance use scores (M = .01, SD = .93). Against
our hypothesis, this revealed no significant correlation, r(146) = .05, p = .52 (Table 4). After
controlling for gender, we deemed no significant correlations for males, r(77) = .03, p = .82,
and females, r(67) = .09, p = .45, which was also not expected (Table 4). We did, however,
find these correlations did not significantly differ from each other as we hypothesized, z = -
.36, p = .36. Furthermore, there were no significant correlations of income-to-need ratio for
poor/near poor, r(50) = .08, p = .57, and non-poor, r(82) = .006, p = .86, which was different
than hypothesized (Table 4). Additionally, the comparison of these correlations was consistent
with our hypothesis that there would be no income-to-need ratio differences for this

relationship, z = .41, p = .34.
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Somatic Complaints v Substance Use
The last set of analyses comparing substance use and a subscale of internalizing

problems included somatic complaints. The Pearson correlation test which used somatic
complaint t-scores (M = 54.49, SD = 5.85) and standardized substance use scores (M = .01,
SD =.93) did result in a statistically significant correlation coefficient as hypothesized, r(146)
=.30, p <.001 (Table 4). After controlling for gender, both correlations for males, r(77) =
.29, p < .01, and females, r(67) = .34, p <.005, were deemed to be statistically significant
(Table 4). This was consistent with our hypothesis. Additionally, the differences in their
correlations were not statistically significant, which also affirmed our original hypothesis, z =
-.33, p = .37. Lastly, there were also significant correlations for poor/near-poor families, r(50)
= .43, p =.001, but not for non-poor families, r(82) = .07, p = .53. While this was inconsistent
with our hypothesis, the differences between these correlations were significantly different
from each other, z = 2.15, p = .02.

Anxious/Depressed v Risky Sexual Activity
The final set of tests which utilized internalizing problem subscales against risky

sexual behavior started by running a Pearson correlation test using anxious/depressed t-scores
(M =55.63, SD = 6.76) and standardized risky sexual activity scores (M = .005, SD =.92).
This test showed no statistically significant correlation as hypothesized, r(146) = .04, p = .65
(Table 4). To determine if there were statistically significant correlations from potentially
confounding variables, we controlled for gender. Males, r(77) = .10, p = .41, and females,
r(67) =.02, p = .89, did not produce significant results and were not consistent with our
hypothesis (Table 4). These correlations did, however, confirm no gender differences in
correlations, z = .48, p = .32. We then looked at income-to-need ratio for significant

correlations and to determine if these correlations were significantly different from each other.
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Adolescents from poor/near poor families, r(50) = .15, p = .28, and non-poor families, r(82) =
.02, p = .82, showed no statistically significant correlations. This was inconsistent with our
hypothesis (Table 4). Additionally, the differences in these correlations supported our
hypothesis that there would be no income-to-need ratio differences, z = .72, p = .24.

Social Withdrawal v Risky Sexual Activity
We also looked for positive correlations between social withdrawal and risky sexual

activity by running Pearson correlation tests. We used social withdrawal t-scores (M = 56.99,
SD =7.91) and standardized risky sexual activity scores (M = .005, SD =.92). The test
revealed insignificant correlations and was inconsistent with what we hypothesized, r(146) =
.02, p=.77. We controlled for gender and found our hypothesis was not supported that there
would be significant correlations for males, r(77) = .09, p = .43, and females, r(67) =.02, p =
.86. The difference in these correlations were however consistent with our hypothesis that
there would be no gender differences, z = .42 p = .34. We also examined this for poor/near
poor, r(50) =.09, p = .54, and non-poor groups, r(82) = .06, p = .61, and found no statistically
significant results, which was not as hypothesized (Table 4). Finally, these correlations were
not statistically different from each other and was consistent with what we hypothesized, z =
17, p = 43.

Somatic Complaints v Risky Sexual Activity
A final set of analyses comparing somatic complaints with risky sexual activity

revealed additional significant findings. This was accomplished by using somatic complaint t-
scores (M =54.49, SD = 5.85) and standardized risky sexual activity scores (M =.005, SD =
.92). The Pearson correlation test affirmed our hypothesis with statistically significant results

for somatic complaints and risky sexual behavior, r(146) = .28, p <.001 (Table 4). We also
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found statistically significant correlations for both males, r(77) = .32, p < .01 and females,
r(67) = .25, p = .04, which further confirmed our original hypothesis. These correlations, as
hypothesized, were not statistically different from each other, z = .45, p = .33. Surprisingly,
income-to-need ratio produced only statistically significant correlations for the non-poor
group, r(82) = .24, p = .03, but not the poor/near poor group, r(50) = .24, p =.09. This could
again be a result of a lack of power from the sample size. These correlations were not

significantly different from each other which was as hypothesized, z = 0.00, p = .50.

DISCUSSION

Conclusions
Contrary to our original hypothesis, we were not able to produce any statistically

significant correlations between internalizing problems and health risk behaviors or its
subscales. A potential explanation for the lack of significance may be due to the other
subscales, which make up this measure, lacking significant correlations. Therefore, the
additive effect of the internalizing problems measure via subscale scores led to a reduction in
significant correlations. While the predictability of internalizing problems did not indicate a
relationship with health risk behaviors, it was important that the insignificant correlations
were persistent. This likely indicates that we were not missing a potentially significant
correlation or relationship and that we did not falsely produce something significant. Since
there is no literature to specifically contradict the results of the internalizing problems’
relationship with health risk behaviors, we can assume that there is no direct link between the
two.

It is also important to note that this was the first study to utilize subscales of

internalizing problems to predict a relationship with health risk behaviors or its subscales.
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Since the findings for anxious/depression and social withdrawal scales showed a similar
pattern of statistical insignificance to internalizing problem, we are also able to conclude that
there is no direct link between these scales and health risk behaviors. Although Fisher’s r-to-z
was not conducted to test for significant differences between each of the subscales, a visual
inspection of the data did not indicate this was necessary. This was apparent as many of the
subscales had correlations close near zero. It also affirms that we were not finding correlations
that were not actually present. Their results may suggest that anxious/depressed and social
withdrawal aspects of internalizing problems are not specific drivers of these behaviors. The
literature on these subscales, although usually not in the contexts of being collected via Youth
Self Report questionnaire, are frequently associated with limited or refrain from engagement
in activities (Rubin et al., 2009). It is possible that these activities include those within health
risk behaviors and therefore would have led to the insignificant results observed in this study.
Ultimately, there does not seem to be an association between these specific subscales and
health risk behaviors, and so we cannot attribute them to linking internalizing problems with
predicting health risk behavior engagement in adolescents.

Despite the correlations not being significant for any of the other measures, the results
which used somatic complaints were promising. Not only was its significance reproducible in
several variations of its relationship with health risk behaviors, but they were also commonly
present when controlled for gender and ITN variables. This highlights that somatic complaints
offer a reliable indicator of health risk behavior engagement. Additionally, these results may
reflect a novel mechanism linking somatic complaints to health risk behaviors that has yet to
be studied. A potential mechanism of this relationship can be inferred from the literature on

the known causal relationship between anxiety and depression and the development of
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somatic complaints (Janssens et al., 2010). This work could potentially suggest that the
consistent stress of headaches, muscle aches, and stomachaches, may lead adolescents to
consider unhealthy coping strategies to relieve their physiological pain. Although this
explanation may offer some way of understanding the novel relationship between somatic
complaints and health risk behaviors, this study is not able to conclude specifically what this
mechanism is.

It is also important to note that while the results for somatic complaints were
significant, we did not find significant results for the other measures we hypothesized would
be correlated with health risk behaviors. This indicates that the original question which
attempts to link depression and anxiety to negative outcomes via internalizing problems and
health risk behaviors cannot be determined by the results of this study. Since we were unable
to find significant results for internalizing problems and only significant results for one
subscale, this is not clear evidence that this specific relationship exists. Both a linked and
unlinked connection between somatic complaints and depression and anxiety is possible for
explaining engagement in health risk behaviors. For instance, if somatic complaints were
directly linked to depression and anxiety, we would find that when examining the
mechanisms of this relationship that these disorders establish this connection (Janssens et al.,
2010). Conversely, it is just as likely that general features of poor health and wellness via the
presence of somatic complaints are not specifically a reflection of having depression or
anxiety and therefore would not contribute to the development of this relationship (Egger et
al., 1999). This unlinked connection could explain why we did not find significant results for

the other scales used to predict health risk behaviors. Regardless of interpretations, somatic
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complaints did show persistently significant correlations for health risk behaviors and
therefore are an important measure to consider.

Another aspect of the results that were noticeably unusual were the unpredictable
trends in somatic complaints when controlling for ITN. For example, correlations were
significant only for poor/near poor when run against health risk behavior and substance use.
Conversely it did not produce significant results for when looking at risky sexual behavior.
The opposite instances of significance were true for non-poor group: significant for risky
sexual behaviors, but not for health risk behaviors or substance use. While it is difficult to
determine the exact reason this trend occurred, it may simplify reflect a lack of statistical
power within this specific breakdown. Since the initial comparisons of all the scores revealed
to statistically significant differences between the groups except for somatic complaints, it
was unexpected that some correlations were going to be significant in some cases but not
others. However, this unexpected results might reflect that the significant of the somatic
complaints scores being significantly different between the groups before analysis, and
therefore when specifically tested against health risk behaviors they produced a difference in
correlations. Because these results were inconsistent and no specific literature highlights why
this might have been the case, it is important to examine this relationship again with a larger,
more ITN diverse sample.

None of the Fisher’s r-to-z transformation for gender produced statistically significant
differences when comparing their correlations. This was potentially unexpected because the
literature highlights gender differences existing in the spread of internalizing scores
(Leadbeater et al., 1999). Our study did find significant differences in internalizing problems

and its subscales for gender before using them in analysis. Since the correlations themselves
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were not significantly different it enables us to conclude that these relationships cut across
gender. Conversely, we found most aspects of internalizing problems and health risk
behaviors were not significantly different between the ITN groups. The only measure that
was, however, and was not specifically hypothesized, was somatic complaints. All the other
insignificant differences supported previously implicated research (Martinez et al., 2015;
Pampel et al., 2010) Of the twelve correlation comparisons for ITN examined in this study,
only one produced a statistically significant difference. This result was between somatic
complaints and risky sexual activity. It is unclear what could explain the variation in results
found with this measure, but could reflect a lack of sufficient statistical power or the original
groups differences for somatic complaints.

Again, since so many of the findings did not support our original hypothesis, the
indirect link between depression and anxiety disorder and health risk behaviors through
internalizing problems may not necessarily be indicated. There could be other mechanisms of
somatic complaints specifically that produce this effect that are unlinked from depression and
anxiety. This highlights a need for the field to examine the specific mechanisms of this
correlation and determine the causal nature of this relationship. Conversely, it may still be
linked to depression and anxiety disorder, but somehow be entirely unlinked from the other
scales that make up internalizing problems. Because this measure can show a range of mental
state presentations, there may be other features of it that are similarly predictive to somatic

complaints.

Implications

Adolescence is a vulnerable period of development, and therefore, any way to identify

at-risk individuals is important, especially when considering negative outcomes. This
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highlights why the result of this study may be particularly significant. Somatic complaints
may be able to provide a new way for identifying at-risk adolescents, ultimately enabling
them to receive more specialized assistance. The use of somatic complaints to identify and
ultimately address these issues early in life are likely to significantly improve life outcomes,
which may include better self-esteem, more prosocial behavior, and higher school attendance
(Martinez et al., 2015). It also important to address issues early because early intervention and
prevention measures are historically more cost effective compared to retroactive treatments
(Patel et al., 2007). In conclusion, addressing potentially concerning issues early and robustly
contribute to mitigating the development of future disease, which has other significant
implications.
Limitations

The first limitation of this study was part of data collection. In the lab, the Youth Risk
Behavior Survey was distributed to adolescents and asked them to report on their health risk
behavior engagement. Although this survey generally provides a well-established method for
measuring health risk behavior engagement in adolescents within this age range, the
questionnaire used in this study was abbreviated to only include substance use and certain
behaviors of risky sexual activity. It excluded many risky behaviors commonly associated
with accidental injury and death including risky driving and violent behaviors. Inclusion of
these items would have provided a more inclusive measure of health risk behavior
engagement, thereby, enabling more generalizable results. In addition to missing categories of
health risk behaviors, only a limited number of questions comprised each score. For example,
both substance use and risky sexual activity were made up of four total scores. The validity of
these measures when combined to make up overall health risk behaviors are substantial, but

this was the first study to separate out the questionnaire items into new scores for each
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category of behaviors. Separating substance use and risky sexual activity presented a potential
problem for continued validity of the measure. Providing more questions relevant to each
category in future research may mitigate this issue.

A second potential limitation of this study was in the spread of certain measures.
Certain health risk behavior scores may have been binary because many adolescents may have
yet to engage in certain behaviors at all, therefore limiting the variance of the sample itself.
Fortunately, this age group produced normal skewness for overall health risk behaviors and its
subscales and therefore were unlikely to be significantly affected by this. However, if studies
were to be done using younger adolescents or that wanted to observe changes in engagement
longitudinally, this may present a problem. Additionally, some measures, in particular
internalizing problem subscales produced a floor effect. This is what motivated the use of t-
scores for all internalizing problems and its subscales to minimize these effects.

Thirdly, there were limitations in the analysis itself. First and foremost, the sample
size of the variables that were used as controls may have been too small to detect significant
results. Therefore, the lack of sufficient statistical power may have caused certain
combinations of relationships between internalizing problems and health risk behaviors to not
be determined, despite being present. This could likely explain why many of the correlations
for somatic complaints and health risk behaviors for ITN produced varying significant results.
Second, a total of sixty correlational analyses were run and this may have caused effects to be
present when they were not. For example, the subscales of internalizing problems had limited
research connecting them specifically to health risk behavior engagement. Still, they were
measures against subscales of health risk behaviors and further divided in control groups. This

could have caused significant results to appear. With this said, the results which examined
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somatic complaints with health risk behaviors and its subscales found statistically significant
results for nearly every interaction, including most that were controlled for. This highlights

that somatic complaints provided a persistent connection to health risk behavior engagement.

Future Directions
Given what we have concluded in the result of this study and what limitations arose

because of the sampling, analysis, and specific measures, there presents additional
opportunities for future work. First, as alluded to in the limitations section, longitudinal
differences of health risk behavior engagement and their correlations with internalizing
problems would provide significant information about when interventions or preventions
would be most advantageous. Additionally, examining this over time could show trends in
certain correlations that may also be useful in informing what preventions or interventions
should be used.

Future research also needs to consider sampling a more racially and ethnically diverse
population of adolescents. While this sample was representative of the area it was taken in, it
does not extend to represent all areas of the US, nor does it extend to other geographical
locations. Including a more racially and ethnically diverse sample presents an opportunity for
researchers to examine racial/ethnic differences in some of the relationships analyzed in this
study. Therefore, it is critically important to collect data that accounts for this missing
diversity.

Since this study was not able to determine a causal connection between the significant
results from somatic complaints, future research may benefit from examining the mechanisms
of this relationships. Determining what elements of somatic complaints, their connections to

depression and anxiety, and subsequent relationship with health risk behaviors and its
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subscales, may provide essential information about adolescent development of these
behaviors.

In addition to the mechanistic identity of these relationships, it will also be important
to identify additional mediators and possible moderators of health risk behaviors. The
mediators examined in this study included gender and income-to-need ratio. As mentioned
earlier, race and ethnicity may be an additional mediator that shows differences in the
relationship between internalizing problems and health risk behaviors. Another mediator that
might be useful to examine is parental education. It may also be informative to look at gender
and income-to-need ratio as moderators of this relationship via its interaction effects on
predicting health risk behaviors. This analysis was not done in this study but should be
examined in future work. Lastly, an important consideration that was preliminarily
investigated post-hoc was the impact of peer and parental attachment on this relationship.
This initial analysis provided an interesting consideration for these variables in future work.
Ultimately, exploration of these variables will offer more definitive conclusions, thereby

better informing intervention and prevention strategies.

Applications
The conclusions drawn from the results suggest numerous useful applications. First,

the significant relationships measured with somatic complaints demonstrate its predictive
capacity for engagement in health risk behaviors across gender, income-to-need ratio, and
specific health risk behaviors. Furthermore, the results suggest somatic complaints being a
useful measure in screenings. This could be utilized in multiple influential settings including
schools and doctor’s offices. Although the identification of individuals suffering from somatic
complaints does not have complete predictive ability and the mechanisms of its connection to

health risk behaviors are not established, they provide an important identification for
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potentially at-risk adolescents. Being able to find, connect with, and intervene for adolescents
at high risk accomplishes two important tasks. One, it enables individuals who can help to
know what adolescents to look out for. Two, it narrows down which adolescents need more
specialized consideration, and this can both save money and time. While some strategies
could be universally provided to adolescents, additional knowledge related to who is at higher
risk ensures that those individuals are receiving extra services required for their success.

Another application that these results highlight is that somatic complaints should be
given more weight when identifying high risk mood disorders. Although it does not indicate
that adolescents with high reports of somatic complaints have depression or anxiety disorder,
they do indicate that their presence may lead to more significant negative outcomes.
Therefore, in addition to screening, somatic complaints should inform professionals that these
vulnerable adolescents are likely to need services and supports, even if they do not have a
diagnosed mental illness.

Overall, the results of this study and its implications showcase the need for screening
measures to be used to connect individuals with appropriate supports, regardless of a clinical
diagnosis. Individuals, in particular adolescents, who fall just below these arbitrary thresholds
should not be withheld interventions that could otherwise ensure healthy and happy

development.
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Table 1. Adolescent Demographics from Wave 4

Variables M SD n %

Age (years) 17.0 05 148

Gender 148 100 %
Female 69 53.4%
Male 79  46.6%

Race 137 100 %
Caucasian 106 77.4%
Black 14 10.2%
Other/Mix 17 124 %

Ethnicity 138 100 %
Hispanic 3 2.8%
Non-Hispanic 13 97.8%

-51-



Relationship between Adolescent’s Internalizing Problems and Engagement in HRB
Boudreau

Table 2. Family/Caregiver Demographics from Wave 4

Variables n %
Gender 138 100 %
Female 120 87 %
Male 18 13 %
Relation to Adolescent 138 100 %
Mother 112 81.2 %
Father 18 13 %
Other 8 58 %
Years of Education 138 100 %
< High School 31 22.5%
Some College 42 30.4 %
Bachelor’s 32 23.2%
Master’s+ 33 23.9%
Income-to-Need Ratio 138 100 %
Poor (< 1) 29 21.%
Near Poor (< 2) 24 17.4 %
Non-Poor (> 2) 85 61.6%
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Table 3. Internalizing Problems Correlations with Health Risk Behaviors at Wave 4

Variable 1 Internalizing Problems
V.

Variable 2 HRB RS SU
Overall (r) A2 .07 14
Gender (r)

Male A1 .09 .08

Female 15 .05 22
Income-to-Need Ratio (r)

Poor/Near Poor A5 .05 19

Non-Poor 03 .03 .001

Note. HRB = Health Risk Behaviors, RS = Risky Sexual Activity, SU =
Substance Use, r = correlation coefficient. No statistically significant
correlations found.
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Table 4. Internalizing Problem Subscales Correlations with Health Risk Behaviors at Wave 4

Variable 1 Anxious/Depressed Social Withdrawal Somatic Complaints
V. V. V.
Variable 2 HRB RS SU HRB RS SU HRB RS SU
Overall (r) .01 .04 .06 .05 .02 05 33w 28 .30%*
Gender (r)
Male .05 10 <.00 .08 .09 .03 .35%* 325 29*
Female .08 .02 13 .04 .02 .09 34 .25*% .34
Income-to-Need
Ratio (r)
Poor/Near Poor .07 15 .02 A1 .09 .08 .38** 24 A3
Non-Poor .01 .02 .05 .03 .06  .006 18 24* .07

Note. HRB = Health Risk Behaviors, RS = Risky Sexual Activity, SU = Substance Use, r =
correlation coefficient. * p < .05, ** p < .005, *** p < .0005

Equation 1. T-stat Equation for Correlation Coefficient Significance Test

t_r\/_—z
V1—r2
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Figure 1. Boxplots of Internalizing Problems and its Subscales
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Figure 2. Boxplots of Health Risk Behaviors and its Subscales
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