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Chapter I: The Research Problem

Background and Significance

Adolescence is a period characterized by rapid ghanhere relationships with
others and personal growth shape an individuaéstity (D’Auria, Christian,
Henderson, & Haynes, 2000). Emotions play a laofgein the successful navigation
through adolescence (Ghee & Johnson, 2008). Bratanation during this period leads
to changes in emotional capacities and abilityetguiate emotionéYurgelun-Todd,
2007) Within a person, emotions serve to connect phygiodd responses with cognitive
thought; emotions create meaning in individualdiaad allow for relationships with
others. The abilities to recognize and manage em®tre critical to mental health
(Schutte, Malouff, Thorsteinsson, Bhullar, & RooR807). During adolescence,
individuals develop the skills necessary to dedhwheir emotions (Griffith, Dubow, &
Ippolito, 1999; Hatzenbuehler, McLaughlin, & Noleloeksema, 2008). Adolescents
engaged in lifestyles characterized by multipléhkigk behaviors may develop these
skills differently from other adolescents or notlt

The concept of emotional intelligence (El) captutresability to recognize and
manage ones’ own and others’ emotions. Distinehfgeneral mood, emotional
intelligence incorporates intrapersonal, interpeasoadaptation, and stress management
skills (Bar-On, 2006). First introduced in 1990,aianal intelligence has become a hot
topic, resulting in a proliferation of studies oh tcluding adolescent El, the
relationship of El to other variables, and intemi@ms utilizing El (e.g., Charbonneau &

Nicol, 2002a, 2002b; Ciarrochi, Deane, Wilson & IRiood, 2002; Ciarrochi, Wilson,



Deane, & Rickwood, 2003; Downey, Mountstephen, tldgyansen, & Stough, 2008;
Goleman, 2001; Lee & Olszewski-Kubilius, 2006; Maez-Pons, 1998; Parker et al.,
2004; Peters, Kranzler, & Rossen, 2009). Emotiontalligence has also been introduced
into school curricula, based on the belief that thipe of “intelligence” accounts for a
great amount of success an individual has in adattl{for example, the Collaborative

for Academic, Social, and Emotional Learnihgp://casel.org/ As noted by Parker,

Saklofske, Wood, and Collin (2009) EI has receigrtbnsive attention in educational
literature, however, much of the school curriculd ¢heories of development of
emotional intelligence during adolescence appebetbased on conjecture (Matthews,
Roberts, & Zeidner, 2004; Parker et al., 2009)haligh programs educating students in
emotional and social learning resonate with maropfee and appear to make sense
conceptually, there is much scientific work remagnin the relatively new field of
emotional intelligence. Evidence must underlie keadl to practice, including
interventions to increase emotional intelligencd aducation programs to teach
emotional intelligence in. Without an evidence bsiggporting the development
emotional intelligence, it is impossible to knowhfs is something that can be taught or
learned, and if so, what difference this type afteng has on outcomes for general and
high-risk groups of children and adolescents.

One example of the evidence needed to inform thetirg focus of the current
study- is the developmental trajectory of emotionadlligence. This trajectory
theoretically includes time during childhood anal@dcence in which individuals’

emotional intelligence shows remarkable growth {Bar 2006; Goleman, 2001,



Matthews, Roberts, & Zeidner, 2003; Mayer, Salovey;aruso, 2008). Emotional
intelligence has been linked to both health arklbeshaviors during adolescence (Ghee
& Johnson, 2008; Hatzenbuehler et al., 2008; Mtyrj&tough, Tidmarsh, Eger, &
Dennison, 2001; Rivers, Brackett, Salovey, & Mag&Q7; Trinidad & Johnson, 2002).
Despite numerous educational programs based oth#usy, evidence charting the
development of emotional intelligence during chddd and adolescence is lacking.

The contexts in which individuals mature have dqurod effect on emotional
development. Chronic exposure to stressful enviemtscan affect parts of the brain
responsible for emotional development, resultingerhaps, little or no development of
emotional intelligence over time. Health risk beloas often seen in young people from
high-risk environments such as addiction-relatdtblb®rs, including alcohol and
tobacco use, have been linked to lower levels aftemal intelligence (Trinidad &
Johnson, 2002).

Other environmental aspects that affect emotioaaebpment are the type and
guality of social supports available to the indivadl Despite chronic exposure to
substantial stress, some individuals exhibit resde and development of positive health
and socially responsible behaviors. Protectiveotactsuch as school and family
connectedness, have been shown to be relateditov@@motional development, even
for young people growing up in high-risk environtse(McNeely, Nonnemaker, &
Blum, 2002; Resnick et al., 1997; Smith & SandiQ£& Svetaz, Ireland, & Blum,

2000).



Significance of the Problem to Adolescent Health

Low emotional intelligence has been linked to numerhealth risk behaviors
among adolescents, whereas high emotional inteltigéas been related to positive
health behaviors. Different levels of emotionaklhtjence appear to influence
adolescents’ choices and involvement in risk bedva iGhee & Johnson, 2008;
Hatzenbuehler et al., 2008; Moriarty et al., 20Rivers et al., 2007; Trinidad & Johnson,
2002).

Theoretically, adolescence is a critical periothia development of emotional
intelligence; however, this theory of developmead hot been demonstrated with
longitudinal research. A better understanding efdavelopmental trajectory of
emotional intelligence among teens engaged in higkhbehaviors could lead to a clearer
understanding of the interplay between El and he&k behaviors, and an awareness of
whether variations in the development of emotionglligence are linked to health
outcomes. If evidence confirms that lower levelgwiotional intelligence and stress
management skills (including failure to changewstates of change, and declining levels
of stress management skills), lead to risky hdaddmaviors, it may be possible to
intervene to increase stress management skillsdier @o reduce sexual risk behaviors.

Few studies to date have examined associationebatadolescents’ emotional
skills and their sexual behaviors. The currentgtadsecondary analysis of longitudinal
data from thd’rime Timestudy, examines the developmental trajectory oPEme
Timeis a clinic-based youth development interventionea at reducing multiple risk

behaviors among adolescent girls at high-risk &tyepregnancy and STI. Th&ime
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Timeintervention was recently evaluated in a randoth@anical trial involving 253 13-
17 year old adolescent girls who met specified cisteria. Girls participating in this
clinical trial were randomly assigned to interventin = 126) and controln(= 127)
conditions. All participants completedPaime Timesurvey at the time of study
enrollment and every 6 months for 2% years. Theeotistudy will examine the
developmental trajectory of one aspect of emotiantalligence, stress management
skills, in adolescents assigned to the control tmrdof thePrime Timestudy, and will
explore how sexual behaviors and social connecssdinfuence this trajectory.
Statement of Purpose

The main purpose of the current study was to @gvallongitudinal model of
change in stress management skills in adolescdstegigaged in high-risk sexual
behaviors. An additional goal was to explore whetfaeial connectedness (school and
family connectedness) and sexual behaviors (nuof@ale sex partners in the 6
months prior to the start of the study and partoenmunication regarding sexual risk)
predict variability in the initial level of stressanagement skills and in the development
of stress management skills over time. This stutdlyard in understanding why certain
adolescent girls have increasing capacity for stresnagement over time, despite
engaging in similar sexual risk behaviors as ots in the current study. The current
study will lend insight into the role that soci@nmectedness, an important aspect of
context, plays in the development of stress managéskills.

The four specific aims of this study were to: (eycribe stress management

skills, social connectedness, and sexual behawaioalMes and relationships among these
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variables at the beginning of the study; (b) déscstress management skills over all
time points, including exploration of the shape eate of change in both individuals and
groups split into age cohorts, over time; (c) us@ecelerated cohort analysis approach
to link growth curve segments from each age codwadtcreate a growth curve trajectory
model that best describes the development of stnessigement skills across cohorts;
and (d) conduct a preliminary examination of wheseeial connectedness and sexual
behavior variables measured at the beginning oétilndy can be used to predict
variability in the initial level of stress managamekills and change in stress
management skills over time.

Findings from this study fill several gaps in therature. First, this study
examined the development of emotional intelligeover a period of several years,
including girls who range in age from 14 to 19 we@ieving, McMorris, et al., 2011).
While longitudinal studies of emotional intelligenduring adolescence have been called
for, a paucity of this type of study exists (eSchutte et al., 2007; Zeidner, Matthews,
Roberts, & MacCann, 2003). The current study usedvel method, accelerated cohort
design analysis, to connect trajectories of ematiortelligence across age cohorts of
girls, in order to study the development of El frages 14 to 19.

Second, this study examines the development otienad intelligence within a
population of adolescents at high risk of experiegdealth and social disparities.
Although it is important to understand developmarthese high-risk populations in
order to provide early and effective interventiovesy little research exists on

developmental trajectories within such populatidhgdence from th&rime Timestudy
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confirms that the study’s participants are growapgn high-risk environments and many
are exposed to high levels of chronic stress (8BggWicMorris, et al., 2011; Secor-
Turner, Garwick, Sieving, & Seppelt, 2011). Whediuduals mature in high-risk
environments, the part of the brain responsibleefaptional processing may not fully
develop.

Finally, this study examines whether indicatorsadial connectedness and
sexual behaviors help predict initial levels oess management skills and change in
stress management skills over time. Findings frieisgtudy will serve as a foundation
for understanding how social connectedness andaterhaviors influence development

of emotional intelligence within a vulnerable pogiidn of adolescents.



Chapter II: Review of the Literature

Adolescence is a time of great change, where iddals learn to manage their
emotions and become productive adult members aétyod eens engaged in high-risk
sexual behaviors gamble with negative physicaleandtional health outcomes with
potentially lifelong consequences. High-risk sociahtexts play a powerful role in
shaping adolescent risk behaviors. The social dpmeént model provides a framework
for understanding risk and protective factors withdolescents’ social contexts that
influence the development of high risk behaviordaghment theory complements the
social development model, providing informationmachanisms through which social
relationships influence the ability to regulate ¢imas. Emotional intelligence
theoretically increases over adolescence, howéusrunclear whether adolescents from
high-risk social contexts who engage in high-riskdviors develop emotional
intelligence (EI) differently from other adolesceitr not at all (Bar-On, 2006; Goleman,
2001; Mayer, Salovey, & Caruso, 2008).

The current study is a secondary analysis of data & randomized intervention
study involving 253 girls ages 13-17 years meesipecified risk criteria. Study
participants were recruited from school and comnyuelinics in Minneapolis and Saint
Paul, Minnesota. Intervention group participantseaniavolved inPrime Time
intervention programming plus usual clinic servié@s18 months; control group
participants received usual clinic services. Alitggpants completed a study survey at
the time of enrollment and every 6 months for ax@fith period (only the first 24

months of surveys were used in the current studlyyveys assessed risk behaviors and
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psychosocial factors targeted for changé’byne Time(Sieving, Resnick, et al., 2011).
Using longitudinal data frorRrime Timecontrol group participants, the current study
will examine the natural developmental trajectoirpioe aspect of emotional intelligence,
stress management skills, over 24 months time stiraty will also investigate whether
selected aspects of girls’ social contexts and 8eiual behaviors at an initial
measurement point influence trajectories of stressagement skills, allowing a picture
of how relationships and connections to both peapkplaces affect the subsequent
development of emotional intelligence.

This chapter will begin with a review of the thetizal underpinnings for this
study, starting with an overview of adolescent digwment, followed by an overview of
the concept of emotional intelligence and its depaient during adolescence. This
chapter concludes with an examination of theohas provide the framework for the
current study: the social development model araththent theory (Catalano &
Hawkins, 1996; Hawkins & Weis, 1985; Hazan & Shai®87). The chapter will then
examine the empirical literature on adolescent tagnand emotional development,
both of which impact the development of emotionétlligence. Finally, research
examining the roles of social connectedness anithhesk behaviors as they relate to the
development of El will be reviewed. Concluding tbigpter is a summary of the

empirical literature and a description of the cotrgtudy.
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Theoretical Underpinnings
Adolescent developmentAdolescence is characterized by rapid change

including physical, cognitive, social, and emotibd@velopment. Development within
the adolescent is paralleled by development imting adolescents relate with their
world. Neurological changes lead to changing wdysaodling emotions, while other
cognitive changes allow adolescents the abilittake on others’ viewpoints and
vicariously experience others’ emotions (InheldePi&get, 1958; Yurgelun-Todd, 2007).
Ultimately, this development creates the capacitydnd with others. Improving ability
to read ones’ own and others’ emotions should teadcorresponding increase in
emotional intelligence (Rosso, Young, Femia, & Yalup-Todd, 2004). It is important to
note that cognitive and emotional changes do ket pdace in a prescribed order or at
exact points in time. As suggested by the societld@ment model (Catalano &
Hawkins, 1996; Hawkins & Weis, 1985), there aretipld influences on an individual's
development, which means that some adolescent®Rrpagyience gains in emotional
intelligence at different rates than others. Irtaiarcontexts, especially those in which
adolescents are unable or do not have the opptrtianiorm the first important bonds
with caregivers or subsequent bonds with schoofdmbescent may experience little or
no change in emotional intelligence over timesléven possible that chronically
stressful contexts could lead to decreases in ematintelligence. Cognitive and
emotional abilities have been shown to regressrasudt of experiencing trauma or

extreme stress; therefore, it would be reasonabdstsume that individuals would also
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express lower levels of emotional intelligence assalt of such experiences (Hunt &
Evans, 2004).

Emotional intelligence.Emotional intelligence (El) “comprises abilitiedated
to understanding oneself and others, relating tpleg adapting to changing
environmental demands, and managing emotions” Ba& Parker, 2000, p. 1).
Emotional intelligence is often conceptualized &snadel” and most studies with
adolescents use one of two overall models, tradgrEbility El. There is currently much
debate in the literature surrounding the “correedly to conceptualize emotional
intelligence. However, the ways these two modetgeptualize El tend to be
complimentary rather than contradictory, with athaggree of similarity in El. In an
extensive review of the adolescent literature tearest distinction between models was
in operationalization, or measurement, of emotiam&lligence, with trait-based models
utilizing self-report inventories and ability-baseddels using performance measures
(Lando-King, 2009). Petrides, Frederickson, anchkRam (2004) distinguish between
these models as follows:

Trait El (or ‘emotional self-efficacy’) refers to a const&ibn ofbehavioral

dispositionsandself-perceptiongoncerning one’s ability to recognize, process,

and utilize emotion-laden information. It encompsgarious dispositions from

the personality domain, such as empathy, impuisigihd assertiveness as well as

elements of social intelligence (Thorndike, 1920) @ersonal intelligence

(Gardner, 1983), the latter two in the form of gefceived abilitiesAbility El
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(or ‘cognitive-emotional ability’) refers to one&tual ability to recognize,

process, and utilize emotion-laden information.. @fB)
Despite the clarity of the distinction provided Pgtrides et al. (2004), the definitions
utilized by researchers who study emotional irgellice are remarkably similar. In fact,
definitions of emotional intelligence, by themsedyare often not enough to determine
whether the researchers are utilizing a trait modelbility model.

In the literature on emotional intelligence, thetmodels of El are often broken
down into separate dimensions. Parker, Taylor,dbagok, Schell, and Wood (2008)
found that the following dimensions were usuallggant in trait and ability emotional
intelligence models: the ability to detect emotiansneself and others, the ability to
express emotions the ability to regulate emotians, the ability to use emotions to guide
behaviors. Tables 2.1 — 2.2 come from studies aftemal intelligence in adolescent
populations. The dimensions of El presented in @&l essentially replicate Parker et
al.’s findings. As can be seen in Table 2.1, thealper and definitions of dimensions
varied across studies and was not related to whattrait or ability model of emotional
intelligence was used. For example, while the cptuaization and dimensions of
emotional intelligence described by Downey, Mouwsien, Lloyd, Hansen and Stough
(2008) were very similar to that of Luebbers, Dowrend Stough (2007), although the
former was identified as a trait model and theeladis an ability model of EI.

As previously mentioned, the main distinction beswé¢he two different
emotional intelligence models is in the operati@aion, or measurement, of El. Trait-

based measures utilize self-report, while abiliégdéd measures (also called maximum-
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performance tests) use tests with correct and iacbanswers. Table 2.2 presents more
information on selected studies of adolescentdidi in Table 2.1, including the setting
of the study,the age range of adolescents in tlgy stinternal consistency reliability for
the El measure used, and correlations betweendEhealth or educational outcomes
examined by the study. Interestingly, the majooitgtudies in these tables utilized self-
report (trait-based) measures of emotional intefliige (the categorization of the measure
is based on reports from the creator). In facty ame study used an ability-based
measure of EI (MSCEIT-YV; Peters, Kranzler, & Rags2009). This was in marked
contrast to the number of studies that reportedguan ability model in their
conceptualization of emotional intelligence (Luetsbet al., 2007; Martinez-Pons, 1998;
Moriarty, Stough, Tidmarsh, Eger, & Dennison, 2001)

The Bar-On model of El, a trait-based model, waslus the studies by Harrod
and Scheer (2005), Hindes, Thorne, Schwean, andelglagth (2008), Lee and
Olszewski-Kubilius (2006), Parker et al. (2004)d d&rarker et al. (2008). Similar to other
models of emotional intelligence, the Bar-On masletompasses four distinct
dimensions of emotional intelligence. The first dmsion igntrapersonal skills, which
includes the ability to recognize, express, andlag one’s own emotions (Parker et al.,
2004). According to Bar-On and Parker, individual® score highly on intrapersonal
skills understand their own emotions and are abtmmunicate these emotions
effectively. Thenterpersonal skills dimension is similar to the intrapersonal dimensio
except that it requires the ability to recognizd affect emotions in others; additionally,

one is able to empathize with the way someoneiglfgeling. Individuals who score
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highly in interpersonal skills have good interpeér@iarelationships and demonstrate
understanding and skills of a good listener (Bar&parker). The dimension of
adaptability is characterized by the flexibility and problentvaag skills required to
adjust one’s mood to the current situation (Lee I&z8&wski-Kubilius, 2006; Parker et al.,
2004). Individuals who score highly on the adaptiytscale deal well with everyday
issues, finding positive ways to solve problemg #rese (Bar-On & Parker). The final
dimensionstress management skillsincludes the ability to cope positively with sse
and to control one’s emotions regardless of theasin. “These individuals [with high
stress management skills] are generally calm an#t well under pressure. They are
rarely impulsive and can usually respond to a steéevent without an emotional

outburst” (Bar-On & Parker, p.19).



Table 2.1

Emotional Intelligence Trait and Ability Models: iddension Names and Descriptions

El Model (#
of
Authors Dimensions) Dimension Name & Description
Charbonneau & Nicol (2002b) Trait (2) Name: Intrapersonal Name: Interpersonal
Description: “Being able to help oneself by  Description: “Focuses on helping others. To
using one’s emotions. To do this, one must béelp others, one must identify and respond to
aware of personal emotions and moods, be others’ moods and emotions, guide these
able to manage them and to use them to emotions toward a positive outcome, and help
motivate oneself.” (p. 1102) others help themselves” (p. 1102)
Ciarrochi et al. (2001) Trait (4) Name: Emotion Name: Managing Name: Managing Name: Emotion
Perception Self-Relevant Others’ Emotions Utilization
Emotions
Description: “The Description: “The Description: “The Description: Not
ability to discern capacity for ability to arrange used as separate
one’s own and other’s adaptively coping events others enjoy, dimension in study
emotions” (p. 1107)  with aversive or hide negative
distressing emotions emotions in order to
by using self- avoid hurting another

regulatory strategies person'’s feelings, and
that ameliorate the ~ make others feel
intensity or duration better when they are
of such emotional down” (p. 1108)
states” (p. 1108)
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Table 2.1 Continued

El Model (#
of
Authors Dimensions) Dimension Name & Description
Downey et al. (2008) Trait (4) Name: Emotional Name: Name: Emotions Name: Emotional
Recognition & Understanding Direct Cognition Management &
Expression Emotions Control
Description: “The Description: “The Description: “The Description: “The
ability to identify ability to identify and extent to which ability to
one’s own feelings  understand the emotions and management positive
and emational states emotions of others” emotional knowledge and negative
and the ability to (p. 13) are incorporated in ~ emotions both within
express those inner decision-making oneself and others
feelings to others” (p. and/or problem and control strong
12) solving” (p. 13) emotional states” (p.
13)
Hindes et al. (2008) Trait (4) Name: Intrapersonal Name: Interpersonal Name: Adaptability =~ Name: Stress
Management
Description: Description: Description: Description:
“Evaluates the inner “Measures social “Examines how “Measures ability to
self (self-regard, self- awareness and successfully one can withstand stress
expression, interpersonal skills  cope with without losing control
assertiveness, and functioning, such environmental (emotional
independence, and as empathy, social demands by management and
self-actualization)” responsibility, and understanding and  regulation, stress
(p-220) interpersonal solving problematic  tolerance, and
relationships” (p.220) situations” (p.220) impulse control)”
(p.220)
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Table 2.1 Continued

El Model (#
of

Authors Dimensions) Dimension Name & Description

Lee & Olszewski-Kubilius (2006) Trait (4) Name: Intrapersonal Name: Interpersonal Name: Adaptability =~ Name: Stress
Abilities Abilities Management
Description: “ Self- Description: Description: Description: “Stress
awareness, “Empathy, social “Flexibility, problem  tolerance, impulse
assertiveness, responsibility, solving” (p. 43) control” (p. 43)
independence, self- interpersonal
actualization” (p. 43) relationship” (p. 43)

Luebbers et al. (2007) Ability (5) Name: Emotional Name: Emotions Name: Name: Name: Emotional
Recognition and Direct Cognition  Understanding Emotional Control
Expression (in of Emotions  Management
oneself) External
Description: Description: Description: Description: Description:
“The ability to “The extent to “The ability to “The abilityto  “How effectively
identify one’s which emotions  identify and mange positive emotional states
own feelings and and emotional understand the and negative  experienced, such
emotional states, knowledge are emotions of emotions as anger, stress,
and the ability to  incorporated in others” (p. within both anxiety, and
express those decision making  1000) oneself and frustration are
inner feelings to  and/or problem others” (p. controlled” (p.
others” (p. 1000) solving” (p. 1000) 1000) 1000)

Martinez-Pons (1998) Ability (3) Name: Attention Name: Clarity Name: Repair

Description: “Attention to
one’s moods and emotions”

(p. 4-5)

discriminate among

[emotions]” (p. 4-5)

Description: “One’s ability to Description: “One’s ability to
regulate [emotions]” (p. 4-5)
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Table 2.1 Continued

Authors

El Model (#
of
Dimensions)

Dimension Name & Description

Moriarty et al. (2001)

Parker et al. (2004)

Parker et al. (2008)

Ability (4)

Trait (4)

Trait (4)

Name: Branch 1 of
Mayer & Salovey’s
model of Ef

Description:
“recognition of
emotions in others
(p. 745)

Name: Intrapersonal
Abilities

Description:

“Consisting of related

abilities like
recognizing and
labeling one’s
feelings” (p.1323)

Name: Branch 2 of
Mayer & Salovey’s

model of El (not used

in study)

Description: Not
described

Name: Interpersonal
Abilities

Description:

“Consisting of related

abilities like

identifying emotions
in others or empathy”

(p.1323)

Name: Branch 3 of
Mayer & Salovey’s
model of Ef

Description:
“Interpreting the
meaning that
emotions convey
regarding
interpersonal
relationships” (p.
745)

Name: Adaptability

Description:
“Consisting of
abilities like being
able to adjust one’s
emotions and

behaviors to changing

situations or

conditions” (p.1323)

Same as above

Name: Branch 4 of
Mayer & Salovey’s
model of Ef

Description: “clarity

of moods and ability
to repair moods” (p.
745)

Name: Stress
Management

Description:
“Consisting of
abilities like delaying
or resisting an
impulse” (p.1323)
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Table 2.1 Continued

El Model (#
of
Authors Dimensions) Dimension Name & Description
Peters et al. (2009) Ability (4) Name: Perceiving Name: Facilitating Name: Name: Managing
Emotions Emotions Understanding Emotions
Emotions
Description: Description: Use Description: Description: Manage
Perceive emotions  emotions to facilitate Understand emotions emotions
thought
Trinidad & Johnson (2002) Ability (4) Name: Emotional Name: Name: Managing Name: Assimilating
Identification (4) Understanding Emotions Emotions (not
Emotions assessed)
Description: Not Description: Not Description: “how Description:

described

described

well students were  “assessing one’s

able to manageme  ability to generate
their own and others’ emotions” (p. 98)

emotions”

*Moriarty et al. (2001) did not provide names foe tfimensions further than stating that branch&s and 4 of “Mayer and Salovey’s mental model [hititg

model] of emotional intelligence” (p. 745) were dse
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Table 2.2

Emotional Intelligence Measures: Reliability andidt Outcomes

Internal
Consistency  Outcome (Correlation/Relationship with El
Author (Year) Setting Age Scale(s) Reliability measure)
Charbonneau & Nicol Camp 12-17 191 . SREIT (used to =.90 - Self-rated interpersonal Bl € .49**)
(2002b) measure - Peer-rated interpersonal El=£ .14)
intrapersonal El) - Empathy { = .22*%)
- Socially desirable behaviors € .49**)
- Peer-rated popularity € -.01)
- Task leadershipr (= .05)
- Socio-emotional leadership € .04)
- Wiesinger's El =.86 - Peer-rated interpersonal El¥ .09)
Scal@ (used to - Empathy ¢ = .30**)
measure self- - Socially desirable behaviors £ .34**)
reported - Peer-rated popularity € .21)
interpersonal El) - Task leadershipr (= .34*¥)
- Socio-emotional leadership € .38**)
- Weisinger’s El - Not - Empathy ¢ = .10)
Scalé (used to reported - Socially desirable behaviors £ .15)
measure peer- - Peer-rated popularity € .10)
reported - Task leadershipr (= .35**)
interpersonal El) . Socio-emotional leadership £ .36*%)
Ciarrochi et al. (2001) School 13-15 131 SREIT?
- Total Scale =.84 - Self esteemr(= .41**)
- Trait anxiety ( = -.43**)
- Emotion perception - =.76 - Self esteemr(= .22%)
- Trait anxiety ( = -.21%)
- Managing self- =.63 - Self esteemr(= .51**)

relevant emotions

- Trait anxiety ( = -.49**)
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Table 2.2 Continued

Internal
Consistency  Outcome (Correlation/Relationship with El
Author (Year) Setting Age N Scale(s) Reliability measure)
Ciarrochi et al. (2001) - Managing other’s = .66 - Self esteemr(= .28**)
Continued emotions - Trait anxiety ( = -.33**)
- Emotion utilization =.55 - Self esteemr(=.15)
- Trait anxiety ( = -.14)
Lee & Olszewski- Camp M= 230 Bar-On EQ-i: YV(S)¢
Kubilius (2006) 16.2 - Total EI = .84 . SAT score( = -.02)
. Post-conventional schefh@ = .06)
. Maintaining norms scherfi& = -.06)
. Personal interest schefr(a = -.05)
- Self-reported leadership behavior<.00)
- Intrapersonal - Not - SAT score (= .05)
Ability reported . Post-conventional scheft{a = .10)
separately . Maintaining norm$(r = .00)
. Personal interest schefr{a =.00)
- Self-reported leadership behaviorH.05)
- Interpersonal ability - Not - SAT score( =-.02)
reported . Post-conventional schefh@ = -.05)
separately . Maintaining norm$(r = .03)
. Personal interest schefr(a = .01)
- Self-reported leadership behavior<.01)
- Adaptability - Not - SAT score (= .08)
reported - Post-conventional schefhél =.04)
separately . Maintaining norm$(r = .03)

. Personal interest schefr(a = -.05)
- Self-reported leadership behavior<-.13)
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Table 2.2 Continued

Author (Year) Setting Age N

Internal

Consistency

Scale(s) Reliability

Outcome (Correlation/Relationship with El
measure)

Lee & Olszewski-

- Stress Management: Not

- SAT score( =-.13)

Kubil_ius (2006) reported . Post-conventional schefh@ = .06)
Continued separately . Maintaining norm$(r = -.15%)
. Personal interest schefr(a = -.06)
- Self-reported leadership behavior=.06)
Luebbers et al. (2007)  School 11-18 1002 Adolescent SUEIT
- Total El - =.85 This article described the empirical
. Understandingand - =.81 development of an adolescent version of the
analyzing emotions SUEIT, no other outcomes were examined
- Perception and - =.75
expression of
emotions
- Emotional - =.75
management and
control
- Emotions direct - =75
cognition
Moriarty et al. (2001) Sex 14-17 69 Comparison of sex offenders and non-sex
offenders: offenders’ responses conducted using a
group or TMMS' discriminant analysisH-Ratio)
individual - Total El . =.84 - F(1,62)=0.11
coun_sellng - Attention to feelings - Not given - F(1, 62) =6.07*
,S\I%Sns'ggf . Clarity of feelings - Notgiven - F(1, 62) =1.85
offenders: - Mood repair - Not given - F(1, 62) = 0.66
schools
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Table 2.2 Continued

Internal
Consistency  Outcome (Correlation/Relationship with El

Author (Year) Setting Age N Scale(s) Reliability measure)
Parker et al. (2004) School 14-16 667 Bar-On EQ-i:YV ©

- Total El - Not given - GPA ( = .33%)

- Interpersonal - Not given - GPA (r =.32%

- Intrapersonal - Not given - GPA ( = .08%)

- Adaptability - Not given - GPA (= .27%)

- Stress management- Not given - GPA (= .24%)
Parker et al. (2008) Community 13-18 667 Bar-On EQ-i:YV ©

- Total El - =91 - Younger adolescents (13-15)

- Problem video gaming & -.32%)
- Internet addictionr(= -.38%)
- Problem gamblingr(= -.21%)

- Older adolescents (16-18)
- Problem video gaming & -.27%)
- Internet addictionr(= -.30%)
- Problem gamblingr(= -.22*)

- Intrapersonal - =.85 - Younger adolescents (13-15)

- Problem video gaming & -.22%)
- Internet addictionr(= -.06)
- Problem gamblingr(= -.07)

- Older adolescents (16-18)
- Problem video gaming & -.20%)
- Internet addictionr(= -.11%)
- Problem gamblingr(= -.04)
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Table 2.2 Continued

Internal
Consistency  Outcome (Correlation/Relationship with El
Author (Year) Setting Age N Scale(s) Reliability measure)
Parker et al. (2008) - Interpersonal - =.82 - Younger adolescents (13-15)

Continued - Problem video gaming € -.32*)

- Internet addictionr(= -.24%)
- Problem gamblingr(= -.26*)
- Older adolescents (16-18)
- Problem video gaming & -.36%)
- Internet addictionr(= -.29%)
- Problem gamblingr(= -.32*)

- Adaptability - =.88 - Younger adolescents (13-15)
- Problem video gaming & -.09)
- Internet addictionr(= -.38%)
- Problem gamblingr(= -.06)
- Older adolescents (16-18)
- Problem video gaming & -.09%)
- Internet addictionr(= -.21%)
- Problem gamblingr(= -.18*)

- Stress management: .87 - Younger adolescents (13-15)

- Problem video gaming & -.27%)
- Internet addictionr(= -.40%)
- Problem gamblingr(= -.22*)

- Older adolescents (16-18)
- Problem video gaming & -.15%)
- Internet addictionr(= -.27%)
- Problem gamblingr(= -.16*)




Table 2.2 Continued

Internal
Consistency  Outcome (Correlation/Relationship with El
Author (Year) Setting Age N Scale(s) Reliability measure)
Peters et al. (2009) School 10-18 50 MSCEIT-YV ¢
- Total El - =84 - General intellectual abilityr (= .35%)

- Reading ability = .35%)

- Math ability ¢ = .17)

- Task-oriented coping € .14)

- Emotion-oriented coping & -.46%)
- Avoidance copingr(=.11)

- Discipline Referralsr(= -.47%)

- Perceiving emotions- Not given

- General intellectual abilityr (= .40%)
- Reading ability ( = .44*)

- Math ability ¢ = .22)

- Task-oriented coping € .08)

- Emotion-oriented coping & -.50%)
- Avoidance copingr(= -.18)

- Discipline Referralsr(= -.60%)

- Facilitating

- Not given
emotions

- General intellectual abilityr (= .12)
- Reading ability ( = .31%)

- Math ability ¢ = .15)

- Task-oriented coping € .30)

- Emotion-oriented coping € -.15)
- Avoidance copingr(=.19)

- Discipline Referralsr(= -.47%)
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Table 2.2 Continued

Author (Year) Internal
Consistency  Outcome (Correlation/Relationship with El
Setting Age N Scale(s) Reliability measure)
Peters et al. (2009) - Understanding - Not given - General intellectual abilityr (= .41*)
Continued emotions - Reading ability = .40%)

- Math ability ¢ = .25)
- Task-oriented coping € .02)
- Emotion-oriented coping & -.48%)
- Avoidance copingr(= -.09)
- Discipline Referralsr(= -.33%)
- Managing emotions - Not given - General intellectual abilityr (= .22)
- Reading ability = .07)
- Math ability ¢ = -.03)
- Task-oriented coping € .06)
- Emotion-oriented coping € -.33)
- Avoidance copingr(=-.11)
- Discipline Referralsr(= -.18)

Trinidad & Johnson School 11-18 205 MEIS"
(2002) - Total El - Notgiven - Tobacco user(= -.19%)
- Alcohol use = -.16%)
- Emotional - Not given - Tobacco user(= -.18%)
identification - Alcohol use ( = -.18%)
- Understanding - Not given - Tobacco user(= -.15%)
emotions - Alcohol use ( = -.17%)
- Managing emotions - Not given - Tobacco user(= -.02)

- Alcohol use ( = .02)

3SREIT = Schutte Self-Report Emotional Intelligeffast;"Weisinger’s (1998) emotional intelligence scaRar-On EQ-i:YV = Bar-On Emotional Quotient
Inventory (Youth Version), (s) indicates short vers ‘Lee & Olszewski-Kubilius (2006) used the Definirgglies Test-2 (DIT-2) to measure how students
defined and judge social justice, this measuraset on a theory of moral judgement developmenhligérg); individuals with a post-conventional sclaem
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focus on organizing a society by appealing to semsus-producing procedures™ (p. 46); people wippsrt the maintaining norms schema want to maintai
current social laws and norms; the personal integtsema is found in people who consider theirqeakinterest in making moral decisiofisgdolescent
SUEIT = Adolescent Swinburne University Emotionatielligence Test, developed and normed for Austngliarticipants TMMS = Trait Meta-Mood Scale;

9MSCEIT-YV = Malovey-Salovey-Caruso Emotional Inigéince Test: Youth VersioAMEIS = Multifactor Emotional Intelligence Scaleuent Version

*p < .05 *p < .01
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Development of emotional intelligence during adotesice According to Mayer,
Salovey, and Caruso (2008), El develops with age-@n (2006) also asserted that El
increases with age in children and adolescentgestigg that development of El is
similar to known development of cognitive intelligee from early adolescence through
late adolescence. Goleman (2001) argued that enabtilatelligence meets the criteria of
a traditional intelligence because it has a predeselopmental history within an
individual. This developmental trajectory can beerved in children and adolescents.
Based on neurobiological evidence, Yurgelun-TodiD72 asserted that adolescence is a
period of time characterized by “an increased ghib read social and emotional cues
and an increased appreciation and dependenceaypengonal relationships” (p. 251).
This combined increase in ability and greater ggeand need for relationships with
others should serve to advance emotional inteligein sum, as adolescents age there
should be corresponding increases in emotiondliggace scores.

The current study is based on adolescent develojaihteeory and the notion that
emotional intelligence changes over time. Reseancthe development of emotional
intelligence during adolescence is scarce. Thesaotistudy will contribute to an area that
has been largely unexplored by longitudinal rededudsing five waves of data collected
over a 24-month period during adolescence in fotods from age 13 to age 19, this
study will contribute to understanding the develepinof emotional intelligence across
the adolescent years from 13 — 19, as well aslolevental variations that occur within
a vulnerable population of adolescents. Within flmpulation, normative levels of

emotional intelligence during early adolescencethedvays that EI changes over the
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course of adolescence are unknown. Initial leveEnaotional intelligence may be lower
than average in this high-risk adolescent poputaioo there may be no differences
between these youth and more heterogeneous saafiplesth. Within this population, it
is possible that individuals will experience slovaed faster rates of growth in emotional
intelligence. Some individuals may experience rangh at all, while others may have El
scores that decrease over time.

Development in context Adolescents do not develop health promoting oh-hig
risk behaviors in a vacuum; personal charactesistial the environments within which
an individual is embedded interact over time cubtiimy in skills and behavioral
expression. In efforts to understand and prediceld@mental trajectories of emotional
intelligence for individuals as well as groups dbbescents, it is important to understand
the contexts in which these skills are honed. $cciatexts as well as early attachments
contribute to the development of emotional skipissitive and negative health behaviors.
The social development model (SDM) and attachntesdry aid in understanding
contextual and early attachment effects on theldpwgent of stress management skills
and other aspects of emotional intelligence.

Social development moderlhe social development model informed the
conceptual framework for this study because it dieed how the existence of strong
pro-social bondswith family and school could lead to the developina pro-social
skills, including emotional intelligence and stress mamnagnt skills, and, ultimately, to
reduction inrisk behaviors during adolescence. The opportunity for youthuddbonds

with prosocial individuals and institutions, thréugeaningful involvement, positive
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skill development, and positive feedback lead edhavelopment of emotional
intelligence skills. These prosocial bonds, comthinméth emotional intelligence skills,
ultimately result in prosocial and healthy behasifironczak et al., 2001; United
Nations, 2003).

Although the current study does not examine pras#gs for forming positive
bonds with family or school, it does assess whedletescent girls in the study feel
strongly bonded or connected to both, as repregdajteneasures of family and school
connectedness. According to the SDM, teens wheeper@ high degree of connection to
their family and school have experienced posithteractions within these settings, and
are less likely to engage in negative or destredb@haviors. Teens who perceive these
positive social connections already show a degfreenotional intelligence. With
guidance from their families and schools, it is tiyyesized that these teens will continue
to develop positive stress management skills duheg adolescent years.

Although thePrime Timesurvey instrument does not include questions about
experiences in childhood, clues to participantddttood development are found in their
reports of family and school connectedness, engageim risky and protective sexual
behaviors, and development of emotional intelligeskills. Examining variables central
to the social development model provides insighidth the context and experiences that
girls had while growing up. Specifically, low legadf bonding or connectedness to
family and/or school serve as clues that individuahy not have had opportunities for

prosocial involvement that are important for depehent.
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Attachment theoryThe social development model highlights the imgace of

adolescents’ contexts and bonds with people iretheatexts as predictors of positive or
negative behavior. This model does not make exphei indispensable nature of these
bonds to the development of emotional intelligemeusing attachment theory to
complement the social development model, furthgigit is gained into how and why
bonds are important (Hazan & Shaver, 1987). Attaafirtheory details how early
experiences within the family context help to detee one’s ability to form social
relationships and ability to regulate emotions|(iding their emotional intelligence and
stress management skills; Ainsworth, 1973). Hazeh&haver extended a theory of
infant attachment styles from Ainsworth to descaltachment styles of adolescent and
adult romantic relationships. Based on Ainsworthsory, people develop styles of
attachment as infants, in part through their irdgoas with primary caregivers, usually
their mothers. Hazan and Shaver proposed that sohies and adults can develop one of
three styles of attachmersecure attachmentwhere the person is skilled in social
interactions and able to develop secure and sagsfelationshipsavoidant
attachment, where the person is uncomfortable in close ratatips; andnxious or
anxious-ambivalent attachment characterizing persons who “lack self-confideraze;
worried about rejection and abandonment; are proheuts of jealousy and anger at
relationship partners who are perceived as untarsty; are eager to become involved
in romantic relationships despite their perils; ane likely to engage in inappropriately
intimate self-disclosures, to fall in love quickdnd perhaps indiscriminately, and to

experience frequent breakups and reunions” (Co&ayer, & Collins, 1998, p. 1381).
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Teens who exhibit an anxious or anxious-ambivadéyie of attachment to romantic
partners and other significant people in theirdiege likely to have low emotional
intelligence, lack the ability to identify or mareatheir own emotions, and have difficulty
dealing with others’ emotions. These teens ardyliteeget involved in multiple
relationships, have multiple partners and use gleomn relationships to satisfy a need to
feel loved. Empirical studies have confirmed theotietical connections between
attachment style, emotional adjustment and sexslabehaviors. For example, Cooper et
al. found that insecure attachment (including dsnot and anxious-ambivalent
attachment styles) was associated with indicatbl@memotional intelligence including
anger, self-consciousness, low self esteem andédfirconfidence. Cooper et al. also
found that adolescents with an anxious-ambivalgathment style were significantly
more likely to be sexually experienced and to haae sex with strangers than
adolescents with other attachment styles.

The current study proposes that a combinationegetiwo theoretical models can
be used to explain contexts that lead to the dewvedémt of emotional intelligence, and
stress management skills, during adolescence. ddial slevelopment model describes
the pro-social bonds that are important to the libgveent of emotional intelligence,
including bonds to family and school, and the medras (i.e., opportunities for
meaningful involvement, positive skill developmeautd positive feedback) through
which these bonds are created. Attachment theaty tdthis by describing how early
experiences contribute to the ability to form thbeads and ultimately develop

emotional intelligence. Attachment theory also ardsnderstanding how adolescents’
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current behaviors in romantic relationships reftbet type of bonds an individual is able
to create with others. Both positive (early comneation with a partner regarding sexual
risk) and risky (multiple male sex partners in sitemonths prior to the initial survey)
sexual behaviors examined by the current studybeathought of as indicators of
adolescents’ attachment style. These behaviorsaisayprovide evidence about
emotional intelligence in these participants, vgihs who have sex with multiple
partners more likely to exhibit anxious-ambivalattachment which is likely related to
lower emotional intelligence. The overall conceptaadel guiding this study is depicted
in Figure 2.1, where indicators of prosocial conedoess and sexual behaviors are used
to predict the developmental trajectory of stresmagement skills during adolescence,
from the ages 13 to 19.

Empirical Evidence

Cognitive and emotional developmentBrain development occurs over the
entire lifespan, with significant changes occurrthging adolescence. The dramatic
changes that occur in the brain during adolesceantibute emotional development
(Spear, 2007). Throughout the adolescent yearnsdividual’s brain moves from being
the brain of a child with numerous synaptic chasreld relatively slower functioning to
the brain of an adult, with fewer synaptic connatsi and rapid communication among
the different regions of the brain (Spear). Thedagte of brain development helps
explain some of the challenges individuals facthag traverse the important period of

adolescence.



Social Connectedness:
- School Connectedness
- Family Connectedne

Protective and Risky
Sexual Behaviors:
Partner Communication
re: Sexual Risk
Number of Sex Partners
in Past 6 Months

Age 13 Age 19

Figure 2.1.Two-part conceptual model for the development st management skills during adolescence. Eatbddddshed line

indicates a potential trajectory of stress managesidlls development.
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During this period of transition, adolescents aating to deal with the faster
functioning of their brains in addition to adjugito the hormonal changes and physical
development they are experiencing.

The limbic system of the brain is often referredsathe brain’s “emotion center”
and is used to automatically process different @nat and behavioral stimuli, including
recognition of emotional expressions and storagenaftional memories. By the time
babies reach toddlerhood, if they have grown uggpipropriately stimulating and
nurturing environments, they will have fully funating, although relatively immature,
limbic systems (Masten, 2007). The ability to lent process emotional stimuli from the
limbic system and moderate emotional responsesib&gth development of the frontal
cortex of the brain. During adolescence the frootatex undergoes major development
that continues into early adulthood. The frontateois one of the last regions of the
brain to achieve functional maturity (Dempster &kih, 1999). The development of the
frontal cortex and the limbic system allows teemsdntrol emotional reactions and
impulses, both of which are key to emotional imngelhce and, specifically, to stress
management skills.

The frontal cortex is the part of the brain mokgly to be influenced by the
environmental contexts to which an adolescent oe&d, because of its development
relatively later in life (Greenberg, Riggs, & Bla#007). This means that the ability to
analyze and control emotional reactions and imputiges not develop until adolescence
and can be negatively impacted by high-risk scmatexts during adolescence.

Adolescents who have deficits in higher level déilesi (requiring areas such as the frontal
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cortex to be more mature) are more likely to engagkestructive and risky behaviors
(Moffitt, 1993; White et al., 1994). These findingigpport the link between brain
development and risky behaviors. In addition, b&rawbserved in someone with an
underdeveloped frontal cortex, such as impulsivan be described as lacking emotional
intelligence and stress management skills.

Development of emotional intelligence and stressmagement skills.
Maturation of the frontal cortex during adolesceler&ls support to the notion that
emotional intelligence increases throughout thisettgpmental period. Someone with an
underdeveloped frontal cortex would most likely éahfficulty controlling their
impulses, a key aspect of stress management gkdllthis individual’s frontal cortex
continues to develop, they may become better atabng their impulses as well as
demonstrating other indicators of increasing enmatiantelligence. However, if this
individual has been raised in an environment tloaschot foster positive growth and
development, it is possible that their frontal e&rwill remain underdeveloped and that
their emotional intelligence levels may not inceeaser time. For example, Greenberg et
al. (2007) found that adolescents with an underdgeel frontal cortex were likely to act
very impulsively when in highly emotional statedjigh could be considered a sign of
low emotional intelligence.

Based on the evidence described previously, theldpment of emotional
intelligence is most likely influenced by recipréadynamic relationships between an
individual's social, emotional, and cognitive dey@inent and the environment. Social,

emotional and cognitive development are influenzgéxposure to stressful and
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dysfunctional relationships within ones’ environrhdn turn, emotional intelligence
helps to determine how an individual will reacsteessors within their environment
(Ciarrochi, Deane, Wilson, & Rickwood, 2002; PawC€ucher, 2003; Slaski &
Cartwright, 2002, 2003). Slaski and Cartwright (2p08escribe how emotional
intelligence is related to emotions and the envirent: “...emotional intelligence is
considered to account for individual differenceshia capacity to process information of
an emotional nature and to be able to relate tteeggder cognitions” (p. 234).

Effects of stress on developmértiere are many normative developmental
stressors in the everyday lives of teenagers, thase teens who live grow up in “low-
risk” environments with numerous protective factéthysically, teens are learning to
deal with stresses related to their physical growté faster synaptic connections
occurring in their brains, and changing hormon#lances on thoughts and emotions.
Socially, teens are experiencing stresses relatadw social roles and social
expectations. This is a time when peers are edpeicrportant and individuals use these
relationships to experiment with new identitiese$é relationships are important, but
can be tumultuous as teens experience new levelssd#ness with peers and learn to
define their own set of beliefs. Teens often stforendependence from their families,
which may, at times, put them at odds with thenepgs. Aspects of school, such as
changing school or transitioning from school to kvand career, can introduce additional
stressors. Although families and school can becgsuof stress, these contexts can also

provide substantial support and protection agantistr life stressors.
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In addition to the normative developmental stres$aced by the majority of

adolescents, many of the girls in the current stiwgtyin social contexts known to
contribute to chronically high levels of stressghtrisk behavior does not develop in a
vacuum; adolescents engaged in high risk behakiers often been exposed to high
levels of stress during crucial periods of develeptn Poverty is a common stressor
within the social environments of many of the adoénts in th&rime Timestudy. Many
(51.2%) of the girls in the current study reportieat their families received public
assistance, a commonly accepted indicator of laoseconomic status (SES). Low SES
has been linked with a range of negative outcomesgl childhood and adolescence
including maladaptive socio-emotional developmeatchiatric disturbance, poor social
functioning and delinquent behavior (Bradley & Cgny2002). The link between low
SES and negative outcomes is due, in part, toigtelavels of stress to which young
people growing up in poverty are exposed (EvanspBs-Gunn, & Klebanov, 2011).
Chaos often characterizes neighborhood, schoohant environments of children
living in deep poverty. According to Evans et #igse conditions lead to “toxic stress”
which can damage areas of the brain used for dognibisadvantaged children have
been shown to have high levels of chronic physickgtress as evidenced by elevated
resting blood pressure and higher levels of chretress hormones (Evans et al.). High
stress environments can stunt emotional and cegriievelopment that, theoretically,
cause increasing risk for problems in the develogroéemotional intelligence

(including stress management skills) during ad@ese (Greenberg et al., 2007).
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Research is lacking on how emotional intelligeneealiops in young people
growing up in high-stress environments. Previosgaech suggests that high levels of
emotional intelligence moderate the effect of str@s individuals. However, exposure to
chronic stress may make it difficult for the brdievelopment needed for the maturation
of emotional intelligence to occur (Mikolajczak, Rduminet, Fillée, & de Timary,
2007). Based on evidence regarding other aspecizguitive and emotional
development in children and adolescents who arese@to chronic stress, it is probable
that the normative development of emotional ingelfice would be challenged in a
population of adolescent girls from high-risk elmviments who are engaged in high-risk
behaviors.

School and family connectedness and emotional iggnce.As noted
previously, exposure to chronic stress during ¢ttt and adolescence can result in
numerous morbidities including poor physical andgamnal health, and may be
expressed through engagement in high-risk behaviorghe other hand, young people
who grew up facing these challenges can also ebduibdzing resilience, triumphing
despite what seem to be insurmountable obstaclesin#ber of protective factors have
been linked with resilience. According to Resnithkle (1997): “Of the constellation of
forces that influence adolescent health risk bedratihe most fundamental are the social
contexts in which ...adolescents are embedded; fedjamily and school contexts are
among the most critical...” (p. 823). Protective sbciontexts examined in the current
study are school and family connectedness. Prevasearch has linked both family

connectedness and school connectedness with gosiotional health outcomes among
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adolescents. For example, in research with a natittnsample of 7-12grade youth,
Resnick et al. (1997) found that both school amdilfaconnectedness were significantly
related to less emotional distress. In anotherysivith the same nationwide sample of 7-
12" grade youth, Svetaz, Ireland and Blum (2000) foinad high levels of school and
family connectedness were related to less emotuistiess in teens with and without
learning disabilities. And, in this same sample"df?h graders, McNeely, Nonnemaker
and Blum (2002) found that high levels of schoalmectedness were associated with
greater emotional well-being and reduced risk fortyesexual debut.

Pro-social connections to family and school magggecially important for teens
faced with chronic environmental stressors, contnig to the development of emotional
intelligence and stress management skills over (Beenat & Resnick, 2006). The
current study will examine variations in the levefsonnectedness that adolescent girls
from a vulnerable population report having withittiamilies and schools. In particular,
this study will assess whether high levels of tHfeses of social connectedness predict
baseline levels of stress management skills amth@nge in stress management skills
over time.

Protective and risky health behaviors and emotiomatelligence during
adolescencel.ow emotional intelligence has been linked withmawous adolescent risk
behaviors, whereas high emotional intelligenceldesn associated with positive
behaviors and socially desirable outcomes. Acadachevement and numerous
positive attributes, including coping ability, mbdevelopment, altruism, courtesy,

conscientiousness, leadership ability and otheabpdesirable behaviors have been
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found to be related to high levels of El (Charbawné& Nicol 2002a; Charbonneau &
Nicol 2002b; Lee & Olszewski-Kubilius 2006; Petetsal., 2009) Additionally, greater
emotional intelligence has been associated wittebsocial functioning and higher
levels of social support (Charbonneau & Nicol, 2@02iarrochi et al., 2002; Ciarrochi,
Wilson, Deane, & Rickwood, 2003). Due to the cresstional nature of previous
research, it is unclear whether high levels ofaosupport lead to trajectories of
increasing El or if adolescents with high levelsofotional intelligence are better at
forming social relationships. There may also beayprocal relationship between
emotional intelligence and social functioning anggort.

Adolescent risk behaviors found to be significaméiated to lower emotional
intelligence include addiction-related behavio@ndpling, alcohol and tobacco use
(Parker et al., 2008; Trinidad & Johnson, 2002)er€hs a paucity of information
regarding relationships between sexual risk bela\daad emotional intelligence.
Sexual Behaviors and Emotional Intelligence

There are clear reasons why it is important to tstdad and reduce high risk
sexual behaviors among U.S. adolescents. Accotditfte CDC (2009), in 2004 there
were approximately 745,000 pregnancies in femabeleiuthe age of 20 in the U.S. The
U.S. leads other industrialized nations in rateadaflescent pregnancies (Bearinger,
Sieving, Ferguson, & Sharma, 2007). While teensyanuhg adults make up only 25% of
the sexually active population in the U.S., theyoamt for approximately half of all

newly diagnosed sexually transmitted infectionsl(£DC, 2009; Weinstock, Berman,
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& Cates, 2004). By any metric, the costs to irdlisls, families, and society associated
with high risk sexual behaviors during adolescemeetoo great for our nation to ignore.

Understanding the development of El in adolescel# gngaged in high risk
sexual behaviors has the potential to inform futaterventions to reduce sexual risk
behaviors. Cognitive development is associated settual risk behaviors, with
adolescents who have greater cognitive skills bkagg likely to have sex and more
likely to use contraception (Kirby, 2007). As prewsly described, cognitive
development allows teens to control emotional ieastand impulses, key aspects of
stress management skills. It is plausible thasstreanagement skills is a key cognitive
skill which influences sexual risk behaviors.

The current study will examine whether selectediakkehaviors predict initial
levels of El and/or change in EI over 24 monthstiin extensive literature review
failed to uncover any studies linking sexual bebessand emotional intelligence in
adolescence. Examining a related concept, Ethigr €006) found an association
between high levels of emotional distress and greatimbers of sexual partners among
adolescent girls.

This study includes two sexual behavior indicatatsnber of male sexual
partners in the past 6 months and partner commtimnceegarding sexual risk. Greater
number of sexual partners increases increasessaeols’ risk for STI (Kirby, 2007).
Discussion with a sexual partner regarding sexskl(e.g., “My partner and | never
discuss contraception”; “The first time you and yourrent partner had sexual

intercourse, did one of you use contraception?’tiMéan, Welsh, McNulty, & Little,
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2006, p. 895) is an important protective behaworsexually active adolescents
(Widman et al.). Having this type of conversatismelated to more consistent
contraceptive use, which can lead to decreaseafigkegnancy and STI (Widman et
al.). Relationship satisfaction significantly pretsiwhether communication regarding
sexual risk takes place (Widman et al.). It isliiihat relationship satisfaction is related
to a secure attachment style as described by Hamh®haver (1987). Thus, increased
communication with a sexual partner regarding skrisia may reflect greater
relationship satisfaction which may, in turn, bestndkely among teens with secure
relationships attachment style and greater emdtiateligence skills.

Based on research findings to date, it is hypoteessihat girls who have had
greater numbers of recent male sex partners wik l@aver stress management skills at
the beginning of the study and will exhibit lesyelepment in stress management skills
over two years. It is also hypothesized that gut® communicate with their male sex
partners regarding sexual risk will have greatersst management skills at the beginning
of the study, with trajectories of stress managermkifis that increase over time.
Conclusion

Adolescence is a period of brain maturation and beag key time for the
development of emotional intelligence. Developmathe limbic system, the brain’s
“emotion center”, during this period is likely te Influenced by high-risk social and
environmental contexts (Greenberg et al., 2007plégtents often develop high risk
behaviors in the context of vulnerable and stréssfuironments (Bradley & Corwyn,

2002). Many of the girls in the current study limeunstable and stressful environments
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which may contribute to the high risk sexual bebevin which these girls engaged
(Secor-Turner et al., 2011). Due to the effectshwbnic environmental stress on brain
development, these girls may exhibit relatively llewels of emotional intelligence
during early adolescence along with little, or deyelopment over time (Evans et al.,
2011).

The current study also examines aspects of th& girks that support resilience
and may promote healthy development of stress nesnaugt skills over time. Social
connectedness, including pro-social connectiorsshool and family, has been linked
with lower levels of emotional distress, greateiogonal well-being and less risky
sexual behaviors (McNeely et al., 2002; Resnici.etl997; Svetaz et al., 2000). Strong
connections to school and family may be especiaifyortant to healthy development
among individuals faced with chronic environmemstagssors, like many of the girls in
the current study (Bernat & Resnick, 2006). Disaussvith a partner regarding sexual
risk is a protective behavior, indicative of a meatdisfactory romantic relationship,
which may be related to greater stress managerkist(8Vidman et al., 2006).

The current study extends previous cross-secti@salarch on emotional
intelligence by incorporating a longitudinal destgrexamine the development of stress
management skills over time. It examines the dgraknt of stress management skills
within a vulnerable group of adolescents, a popudor whom the development of
emotional intelligence is unexamined. Thus, theentrstudy will further knowledge
about the role of risk and protective factors imelepment of emotional intelligence

during adolescence.
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Chapter Ill: Methods

This study, a secondary analysis of data fronPtime Timeantervention study,
examined a component of emotional intelligencesstmanagement skills, over two
years’ time among a group of adolescent girls (d¢e® 19) at high risk for early
pregnancy and sexually transmitted infections (SThjs study employed girls’ self-
report measures of social connectedness and saskiakehaviors collected at study
initiation along with self-report measures of strasanagement skills collected at
baseline (defined throughout this chapter as titialiepisode of measurement for girls in
each age cohort, which included girls at age 1315416, and 17) and at 6-month
intervals over a 2-year period of time. Specificasi@es included perceived
connectedness to family and school, communicatiitim mvost recent male sexual partner
regarding sexual risk, the number of male sexudhpes in the past six months, and
stress management skills. This chapter will outtimespecific aims of this study; the
research design for boBrime Timeand the current study; characteristics ofRniene
Timestudy sample and the sample for the current stwmhg study variables and their
measurement; and the analysis plan for the custediy.
Specific Aims

The main purpose of this study was to determimievielopment occurs in one
aspect of emotional intelligence, i.e., stress rganmeent skills, over time in girls who
engage in high risk sexual behaviors. This studizetl an accelerated cohort design to

determine if change occurred over time.
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Employing data from th€rime Timestudy, the specific aims of this study were

Describe baseline (the first survey occasion feahgaarticipant) stress
management skills and study predictors (family emt@dness, school
connectedness, partner communication regardingaseisd, and number of male
sex partners in the past six months) and relatipesimong these variables.
Describe stress management skills at five timetpawaer 24 months, exploring
initial level of stress management skills and fuoral form of change in both
individuals and age cohorts over time.

Using data from an accelerated cohort design, moakehative change in stress
management skills linking growth curve segmentmfeach age cohort (from
ages 14 to 19 years).

Use indicators of social connectedness and sexalnaMior at the first survey
occasion to model the level of stress managemdig akage 14 and functional

form of change in stress management skills fromlage age 19.

Design

To adequately examine normative development oftiemal intelligence (El),

and specifically, stress management skills, acads¢escence, it is important to use

measures of stress management skills collectedavvektended period of time. The

Prime Timestudy was chosen for this secondary data analgsiause th€rime Time

participant survey instrument incorporated measafesnotional intelligence (including

a measure of stress management skills) and pamitsgcompleted this survey every 6
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months for a 30-month period of time (the curréatyg only uses the first 24 months of
data). ThePrime Timesurvey also measured constructs which may be lusefu
predicting stress management skills. These vasahtduded connectedness to school,
connectedness to family, parther communicationroegg sexual risk, and the number of
male sex partners in the past six months.

The current study examined one specific aspeanotienal intelligence, stress
management skills, and employed measures of cogneess to school, connectedness to
family, partner communication regarding sexualreskd the number of male sex
partners in the 6 months prior to the beginninthefstudy as potential predictors of
baseline levels (in the current study, baselirdefed as the first survey occasion for
each participant, regardless of age) of stress gemant skills and change in stress
management skills over a 24 month period of timegitalizing on the age variability
within thePrime Timesample, with participants ages 13 — 17 yearseatitine of study
enrollment, an accelerated cohort analysis appraashused to model the development
of stress management skills. The accelerated cdlesign was introducted by Bell in
1953 to “provide a means of actually linking upiinduals or sub-groups between
adjacent segments of a developmental curve, egrhesd consisting of a limited
longitudinal study on a different age group” (p12&lso known as a cohort. The
accelerated cohort design “approximates a long-tengitudinal study by
simultaneously conducting and connecting severaitdbrm longitudinal studies of

different age cohorts” (T.E. Duncan, S.C. Duncar§t&ycker, 2006, p. 93).
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There are a number of advantages to using an aatsglecohort design, including
a shorter follow-up time for several cohorts wistal utilizing information over the
longer period by combining information from eaclnod (S.C. Duncan, T.E Duncan, &
Hops, 1996; S.C. Duncan, T.E. Duncan, & Strycké0& T.E. Duncan et al., 2006).
Additionally, by examining stress management skillparticipants from multiple age
cohorts, it was possible to determine whether sestiserved in one cohort were present
in other cohorts for ages where the cohorts ovpddpThe same trend present across
cohorts would provide evidence that change in stne@nagement skills is not limited to
one cohort, but can be shown in multiple cohort€ (®uncan et al., 1996). This
evidence is not traditionally available in longitoa studies and provides a
comparatively powerful method for studying devel@min(Miyazaki & Raudenbush,
2000).

Another strength of the accelerated cohort desdhat it reduces the need to
number of measurement occasions for any one ingiidRequiring relatively fewer
occasions of measurement than a traditional lodgitl study may reduce participant
attrition and the possibility of panel conditioniriganel conditioning is the risk that the
measurement itself becomes an intervention, withigqaants responding differently to
guestions at later time points, based solely orfdabethat they have been exposed to
these questions before and gotten better at respgpodhave figured out what a more
socially desirable response would be. With an @tagtd cohort design participants are
surveyed over a shorter period of time and, thulspat have as much of an opportunity

to become accustomed to the questions.
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In order to examine age cohorts in the accelerepddrt design, participants were
separated into age cohorts by subtracting each birth date from the date of the
survey. The ages were then truncated to year, givie following age cohorts: 13, 14,
15, 16, and 17.

Population and Sample

The current study utilized self-report data froamtjizipants assigned to a control
group in a study oPrime Time This intervention study involved sexually activ@&17
year old girls recruited from four school and conmityt+based clinics. Age-eligible girls
were identified by clinic staff and referred tontt-based research staff to determine
eligibility for study participation. Sexually acgvl3-17 year old girls who met one or
more of six risk criteria were eligible to partiaie in thePrime Timestudy. These risk
criteria included: clinic visit involving a negaépregnancy testlinic visit involving
treatment for sexually transmitted infection; yowagge (13-14 years); high risk sexual
and contraceptive behaviors; behaviors indicatofgsl disconnection; and aggressive
and violent behaviors. Assessed through a 20-ifreport screening instrument, the
behavioral criteria were designed to identify teesth multiple and complex needs
(Sieving, Resnick et al., 2011).

ThePrime Timestudy utilized a “wash-in" strategy to reduce stadlyition.
Study-eligible teens were identified at an initigdit to the clinic; those who agreed to
participate were asked to return to the clinicd@econd study visit within two weeks
(Sieving, Resnick et al., 2011). This strategy emaployed to reduce loss-to-follow-up

often seen in teen pregnancy prevention studiesreumany participants are lost
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immediately after study enroliment (Kirby, 2001e$¢ns-Simon, 1995). Written
informed consent was obtained at the second stistty Rarticipants also completed a
baseline study survey using an audio-computertasisself-interview (A-CASI) method.
Following completion of the baseline survey, paptnts were randomized to either the
intervention or control condition (Sieving, Resniek al., 2011).

A total of 253 adolescents agreedPtame Timestudy participation, completed
baseline data collection, and randomization. Tam@e was ethnically and racially
diverse. A comparison of intervention and contmalugps at baseline revealed no
significant differences between groups in demog@pharacteristics or risk behaviors
(Sieving, McMorris, et al., 2011). Intervention peipants were involved iRrime Time
programming over 18 months; control participantsticwed to receive usual clinic
services. All participants completed an A-CASI synat baseline and every 6 months
for a period of 30 months (the current study utiionly the first 24 months of data;
Sieving, Resnick, et al., 2011).

This secondary analysis utilized survey data fgwis who were assigned to the
control condition of thérime Timestudy. This allowed for examination of the natural
course of emotional intelligence development itsgat high risk for early pregnancy and
STI without intervention effects. The inclusionteria for this study werBrime Time
participants who: (a) were randomly assigned tactivérol condition; (b) completed the
first (baselinePrime Timesurvey and answered at least one item from eatteof
following measures: family connectedness scaleg@atonnectedness scale, partner

communication regarding sexual risk scale; (c) reggbthe number of male sex partners
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in past six months at the time of enrollment; ashdréported stress management skills on
at least one occasion of measuremdétime Timecontrol group participants were
excluded from this study if they: (a) did not resgdo at least one item on the family
connectedness, school connectedness, and partnaerwuocation regarding sexual risk
scales; (b) did not report how many male sex pesttieey had in the past six months at
the time of enrollment; and (c) did not responadttéeast one item on the stress
management skills scale over the five survey oooasi

A total of 127 participants were randomly assigtethePrime Timecontrol
condition. Of the 127, two participants were migsiasponses on variables of interest
and were therefore excluded from this study. Tthesfinal sample for the current study
was composed of 125 participants.

Demographic characteristics of the study samplélhe sample of girls in the
current study was, on average, 16 years old atibas@s noted in Table 3.1, this sample
was ethnically and racially diverse. Over halfluége girls reported that their families
had received public assistance in the past yeanosi 40% lived in two or more places
in the past six months, reflecting a population wheconomically disadvantaged with
residential instability. Another measure of stapiin these girls’ lives was the number of
school changes each had experienced: a high pagee(®0%) had changed schools one
or more times in the past year (not related tositeoms between elementary, middle, and

senior high school). Table 3.1 provides furtheoinfation on sample characteristics.



Table 3.1

Demographic Characteristics of Study Sample (25)

Characteristic N (%)
Race/Ethnicity
Black (African American) 47 (37.6)
White (European) 20 (16.0)
Asian or Pacific Islander 17 (13.6)
Hispanic or Latino 10 (8.0)
American Indian 3(2.4)
Multiple ethnicities 28 (22.4)
Family Receipt of Public Assistance, Past Year
No 39 (31.2)
Yes 64 (51.2)
Don’t know 22 (17.6)
Number of Parents Lived With
No parents 3(2.4)
1 Parent 54 (43.2)
2 Parents 58 (46.4)
Other 10 (8.0)
Number of Places Lived, Past 6 Months
1 Place 76 (60.8)
2 Places 30 (24.0)
3 Or more places 19 (15.2)
Currently in School
Yes 120 (96.0)
No 5 (4.0)
Number of Schools Attended, Past Year
1 School 70 (56.0)
2 Schools 27 (21.6)
3 or more schools 23 (18.4)
Age
Mean age at baseline 16.05
Age range at baseline 13.4-17.95
Age in Years at Baseline
13 3(2.4)
14 27 (21.6)
15 30 (24.0)
16 35 (28.0)

17 30 (24.0)
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Variables and Measurement

Emotional intelligence: Stress management skill$Stress management skills
was measured using the Bar-On Emotional Quotierdritory, youth version, short form
(Bar-On EQ-i:YV(s), Bar-On & Parker, 2000). For th@rent study, the main variable of
interest was stress management skills as measyrbe IStress Management Skills
Scale. This scale is comprised of six items (T&2} and, according to Bar-On and
Parker, is designed to measure two related alsiliteg stress tolerance, the ability to
withstand adverse events and stressful situatiattut falling apart by actively and
positively coping with stress; and b) impulse cohtthe ability to resist or delay an
impulse and to control one’s emotions” (p. 34). peses to all items in this scale were
reverse coded so that higher scores reflectedegrahility to manage stress. The mean
score was used as the scale score for each individised on all available data. The
internal consistency reliability at study baselamsong girls in the current study sample

was high ( = 0.83,N = 125).
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Table 3.2

Stress Management Skills Scale Items

Items Response Options
1. | gettoo upset about things.
2. | fight with people. 1 = Never or seldom
3. | have a temper. 2 = Sometimes
4. When | am mad at someone, | stay mad for a long.tim 3 = Often
5. | get upset easily. 4 = Very often
6. When | get angry, | act without thinking.

Note Responses were recoded for all items so thajleehiscore indicates greater skill.

Social connectedness indicators.

School connectednesSchool connectedness can be defined as the percept
that teachers treat you fairly, that you are bopfae of your school and close to other
people at your school (Resnick et al., 1997). Niems represented the degree to which
individuals felt connected to school; items angogse options are seen in Table 3.3.
These items were coded so that a higher scoreaitedi@ greater degree of school
connection. The mean of item responses was usad iaslividual's scale score. The
internal consistency reliability of this scale askline among this study sample was high
( =0.83,N =125).

Family connectednesd$:amily connectedness includes feeling close tésone
family, feeling that parents care for and about,yand feeling loved and wanted by
family members (Resnick et al., 1997). Five itenmedmup the scale used in theme
Timesurvey (Table 3.3). A higher score indicated a érdavel of family connectedness.

The mean of item responses was used as an indi'gcigale score.
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Measurement of Covariates

Variable Items Response
Options
1. I have friends at school
2. Adults in my school care about me
3. The teachers at my school treat 1 =None
students fairly 2 = Alittle
4. The teachers at my school care about3 = some
students 4 =Alot
School 5. My teachers respect me
Connectedness g | get along with my teachers
1 = Never or
1. My teachers expect me to do well  seldom
2. | feel like | belong at my school 2 = Sometimes
3. | get along with other students 3 = Often
4 = Very often
1. My family understands me _
. 2. My family has fun together L : No.t at all
Family . . 2 =Alittle
3. My family pays attention to me _
Connectedness . 3 =Some
4. | feel close to my family _
) 4 =Alot
5. My family cares about me
When did you and [initials of most
Partner recent sex partner] talk about...
Communication
Regarding 1. ...when you should have sex for the
Sexual Risk first time?
2. ...using condoms?
3. ...using other types of birth control 0 = Never
(pill, patch, depo)? 1 = After
4. ...how to keep from getting HIV, 2 = Before
AIDS, or other STIs?
5. ...previous sexual partners (yours &
his)?
6. ...whether it's okay to have sex with
other people?
7. ...how to keep from getting pregnant?
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This scale showed high internal consistency rdligitat baseline among the current
study sample (= 0.92,N = 125).

Sexual behavior indicators.

Partner communication regarding sexual rislReports of communicating with
the most recent partner regarding sexual risk weeel as a proxy for protective sexual
behaviors in the current study, with earlier distoms related to more positive and
healthier behavior. Seven items measured partitspaammunication about sexual risk
(Sieving, McMorris et al., 2011, Table 3.3). Giclsuld respond to these items for up to
four male sex partners over the past 6 monthspégoses of this study, only reports
regarding the most recent male sex partner wemr Bseticipants reported when they
talked with their most recent partner about aspefcsexual risk including using
condoms and other contraception, preventing pregna&il'l and HIV/AIDS. Each item
had three response optiomge nevertalked about this; we talked about tlaitier we had
sex;andwetalked about thibeforewe had sexitems were coded such that a higher
score indicated earlier discussion between theggzaht and her sex partner. The mean
of item responses was used as an individual's scalee. The internal consistency
reliability of this scale at baseline was 0.73 N = 125).

Number of male sex partners in past six montiNumber of male sex partners in
the 6 months prior to the first survey was used psoxy for sexual risk behaviors in the
current study because a greater number of sexualgps, especially in a short period of
time is related to higher risk for early pregnaacygl STIs. Number of male sex partners

in the past 6 months was determined by responsesgt@stion on two surveys, “In the
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last 6 months, how many males have you had sex(highpenis in your vagina)?”
Responses to this item could range from 1 to 9thpes (girls had to report at least one
male sex partner in the past six months to beldido participate in thBrime Time
study). The number of sex partners was determigeaedking the average from the
screening tool completed at the first study visihich was used to determine participant
eligibility) and from the baseline survey. The ageg was used due to missing responses
on the baseline survey and minor discrepanciesdetw@nswers at these two time points.
Human Subjects Protection, Data Management and Seqty

Secondary analysis &rime Timedata for the current study was approved by the
University of Minnesota Institutional Review Boaad an exempt study (see Appendix A
for approval documentation). The study was exemgoh ffull IRB review because of the
use of secondary data. The data were de-identifigl participants identified by study
ID only, prior to receipt by the principal investigr (PI). The PI did not have access to
files linking participants’ names with study IDsll Analyses with the de-identified data
set were conducted by the Pl on a password-prateci@puter.

Analysis Plan

The study’s analysis plan is described by speaific. Descriptions of study
variables as well as relationships among thesabi@s (aim 1) and the initial data
analysis (aim 2) were all accomplished using SP&#s8cs Version 19.0. Latent growth
modeling using an accelerated cohort design (airm@8luding indicators of social
connectedness and sexual behavior (aim 4), wasletedpising Nplus software

(Muthén & Muthén, 1998-2010).
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Aim 1. Descriptive statistics for the predictor variabde$aseline were examined
by cohort and for the entire sample. These analyedsded measures of central
tendency, range, standard deviation, and relighioit each scale. Baseline relationships
between the predictor variables and the stress geament skills scale were also
examined by cohort and for the entire sample. Baarelationships among the
following scales were analyzed utilizing Pearsan’'school connectedness, family
connectedness, partner communication regardingaseisll, and stress management
skills. Bivariate relationships between the numiifemale sex partners in the past six
months and the other study variables were examisgd) Spearman’s, which is
appropriate with measures that have discrete values

Aim 2. To describe stress management skills over all poiets, an initial data
analysis (also known as a descriptive exploratoghgsis) examined how girls in this
sample changed over time both as individuals arabascohorts. This exploration of the
data allowed for examining how individuals changedr time and for observing general
patterns of change, which served as preparatiothéomodel-based analyses undertaken
to address Specific Aim 3 (Singer & Willett, 2003).

Individual change.According to Singer and Willett (2003): “The simgti@vay of
visualizing how a person changes over time is ton@re arempirical growth plota
temporally sequenced graph of his or her empigoaivth record” (p. 23). Empirical
growth plots were created for each girl in the si@mphese growth plots showed

individual change in stress management skills tiwez. Additionally, these growth plots
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allowed for preliminary examination of the ratechiange for girls who had increasing or
decreasing scores. Plots were compared to loatifierences among individuals.

The first step of the analysis was to create doaigrowth plots using a
nonparametric smoothing technique. This allowed‘daga to speak for themselves”
without artificially forcing into a predeterminedrin (Singer & Willett, 2003). The
second step was to create tentative models fortgrbwfitting a linear regression. No-
change and preliminary quadratic models for chamge also fit to the data. This was
done through fitting regression models to eachsgithta which yielded parameters
summarizing individual trajectories (Singer & Wiil). Ordinary least squares (OLS)
regression was used to fit individual trajectoriBlse regression model was then
superimposed on the empirical growth plots to igeahe difference between predicted
change based on the fitted model and actual ch&wgktionally, SPSS provided
summary statistics regarding the goodness of féazh fitted model with the observed
change througR? and residual variance statistics. The fit statistielped determine
whether a linear or quadratic model best fit theada

According to Singer and Willett (2003), explorat@analyses often show that
different people change differently over time, d@mds, the best fit would be acquired by
using different functions. In the current study soparticipants appeared to have a
constant rate of change over time (linear chandeevether participants appeared to
have rates of change that varied over time (quadrhinge). However, it is important to
choose a single function to describe change ipaticipants. Parsimony is desired when

choosing a model, making a linear model ideal @pipears to fit the data (Singer &
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Willett). A linear model is the simplest way to ned@hange, because it consists of a
straight line and can be described using two temmarcept and slope. Ultimately,
guadratic change was still modeled, but it was irtgma to consider the advantages of a
linear model when determining the best model in &im

Change by cohortGroup level change was examined by separatingigidsage
cohorts, to see group change in each cohort. Sepgnaphs were created using
nonparametric smoothing and fitted OLS regresschriques. Graphs were visually
examined to compare change across cohorts.

Aim 3. Analysis of individual and age cohort change, fram 2, provided
evidence of change in stress management skillstowerin at least some of the girls
within this sample. In addition, there appearefedlifferent types of change occurring
across individuals, with goodness of fit statistersding evidence to the presence of both
linear and quadratic growth (Table 3.4 shd¥$or models with quadratic term vs.
without it). As can be seen in Table 3.4, the méfalalue for the linear change model
was between 0 and .1, indicating that the lineadeh@or change did not account for
intra-individual variability for many of the indigiuals in the study sample.

Accelerated cohort desigi.he objective of aim 3 was to estimate parameters o
a normative growth model for stress managemerissktross adolescence in girls who
engage in high risk sexual behaviors.. Participhatgn this study at a range of ages
from early adolescence (age 13), to later adoles;arearing the age of 18. Over the 2

years of the study, participants’ ages ranged baivid and 19 years.
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Figure 3.1.Stem-and-leaf plot d¥* statistics comparing goodness-of-fit between linea
and quadratic model§i(= 123).

In order to accurately model the mean change ti@jgof participants across this span of
development, an accelerated cohort design was used.

The first step in creating a growth model oéstr management skills using an
accelerated cohort design approach was to detemvtfiether it was reasonable to assume
that participants were drawn from the same popuiaind that there would be
convergence among the growth curves for each dgaric@llowing for creation of an
overall model of growth. Since all girls in thisidy met the same inclusion and
exclusion criteria and were living in the same uarbheea of the upper Midwest at the time
of this study, it was highly likely that they westeawn from the same population of girls
engaged high risk sexual behaviors who seek clismaices. Thus, it was theoretically
plausible that the girls were all from the sameydaipon (or girls with variation around

the same mean growth parameters for stress managskilés), making it reasonable to
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believe that the same underlying growth curve wdndgresent across the different age
cohorts.

After deciding that it was theoretically reasonabl@ssume that the girls in the
study sample came from the same population, thesteg was to group the data
collected from participants into age cohorts. Teeheohorts which had large enough
numbers of participants to study change over teaeh participant’s age was truncated
to year. There were only three participants inape 13 cohort, which was not enough
for growth curve modeling, therefore the first cahwas the age cohort 14. There were a
total of four cohorts (age 14, age 15, age 16 gedld N = 122). This resulted in four
growth curves, with each curve displaying a sumnadutyow girls in this age group
changed over a 2-year period. In order to combio®tp curves from multiple cohorts,
it was important that there were overlapping agss/een cohorts. For example,
participants who began at age 14 and ended at@geete surveyed every six months
and would have three ages that overlapped witk gino began at age 15: 15, 15.5, and
16 years; girls beginning at age 15 would havestlongerlapping points with girls
beginning at age 16, and so on (displayed in Ta#lg These overlapping age points
allowed for testing convergence and for creatimgmmon model of growth spanning
the ages 14 to 19 years (S.C. Duncan et al., Id86ta & West, 2000). Without
overlapping age points, it would be impossible étedmine if differences in scores were
due to age-related development or because the sanvele drawn from different

populations.
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Table 3.5

Ages Across Cohorts

Age

Age
Cohort N 14 145 15 155 16 16517 175 18 185 19
14 27 OM 6M 12M 18M 24 M - - - - — —

15 30 - - OM 6M 12M 18M 24M - - - -
16 35 - - - — OM 6M12M 18M 24M - -
17 30 -— — — — — - OM 6M 12M18M 24 M

Latent growth modelLatent growth models were used in the acceleranbdrt
design. The overall path model is presented infei@.2, with path models for each
cohort shown in Figures 3.3 through 3.6. All ofgagath models depict linear growth.
Models of no change and quadratic growth were t@sied; these are described and
pictured later.

Conventional latent variable growth modeling equadiare used to describe the
overall path model in Figure 3.2 (Li, T.E. Dunc&C. Duncan, & Acock, 2001). The
individual stress management skills trajectoriesewefined by the following equation
of a linear latent growth model for the continuabserved variablg;, with continuous

latent variable , for individuali acrosg = 5 survey time points:

Yi = yit i 1)

wherey; is ap x 1 vector of repeated measures containing sdoresdividuali at each
survey time poinp. yis ap x mmatrix (5 x 2 for the linear model with 5 measuegmn

time points) of factor loadings, also called theibderm (Li et al., 2000; McArdle &
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Hamagami, 1991). In equation 1, thgmatrix contains a column of 1's for the intercept
factor ( o) and another column for the values of time théingethe slope factor ) (Li
et al., 2001). ;is amx 1 vector of latent variables, which contains ghewth factors (or
change parameters) for individuafor the linear model this contained the intercamd
slope growth factors making it a 2 x 1 vector, ibalso contained the coefficients for the
intercept-only (no-growth, 1x1) and quadratic (B)wectors (Li et al., 2001; Li, T.E.
Duncan, Mcauley, Harmer, & Smolkowski, 2000). Thercept factor loadings (column
1 of the y matrix; 11, ..., s1) for all five measurement time points, were fixadL.0. In
order to capture change across the different celiortthe linear model, the slope factor
loadings (column 2 of they matrix; 12, ..., s2)were fixed to correspond to
measurement time points in six month intervalshwage centered at 14. Specific factor
loadings for each age cohort can be seen in FiliB28.6. The vector, contains error
terms, indicating error in measurement for indiady which is the deviation of the data
point at timet from the growth model for individual These specific residual terms

within each occasion of measurement are denqtédough s.
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Figure 3.2 Overall linear path model descrniuing stress mamaant skills over five time

points. Age at baseline shifts for each cohort. SM$®ess management skills.
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Figure 3.3 Age cohort 14 linear path model describing streasagement skills from

ages 14 through 16. Age at baseline shifts for eablort. SMS = stress management

skills.
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Figure 3.4.Age cohort 15 linear path model describing streasagement skills from

ages 15 through 17. Age at baseline shifts for eatlort. SMS = stress management

skills.
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Figure 3.5.Age cohort 16 linear path model describing sueasagement skills from

ages 16 through 18. Age at baseline shifts for eatlort. SMS = stress management

skills.
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Figure 3.6.Age cohort 17 linear path model describing streasagement skills from
ages 17 through 19. Age at baseline shifts for eablort. SMS = stress management
skills.

The age variable for all cohorts was anchoredcatnamon origin, age 14 (Mehta
& West, 2000). This allowed the time measuremeiein at O for age 14 and increase
by increments of 0.5 every 6 months. Followingfibrenulation described by Mehta and
West, this was accomplished by fixing the loadiogthe slope factor () at O for the
first occasion of measurement for the age 14 coldirbther slope factor loadings for all
cohorts represent the deviation of the measurefmantage 14 in increments of half
years. For example, the age 15 cohort began vaffediactor loading () at 1.0,
representing a deviation of one year from the or@jiage 14. The second measurement
point (the 6-month survey) for the age 15 cohaat the slope factor loading;§) of 1.5,
because it was one and a half years beyond the @figqge 14. This means that slope

factor loadings were identical where the cohortsriapped (Mehta & West). For
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example, the 12-month survey for the age 14 cdiaxtthe same factor loading as the
baseline survey for the age 15 cohort, and botle wqual to 1. The final parameter in
Equation 1 is the; vector, which is @ x 1 vector of the measurement error (residual) for
each occasion of measurement for individual

The following equation defines the individual gtbvparameter vector, (m x

1), described above:

=+ it (2)

where is amx 1 vector containing the latent growth factor me#or all growth
parameters, in this case for the linear modelyeefa and slope, §, s); B is a null
matrix, and ; is a vector of individual deviations from the megowth parameters (Li et
al., 2000; Li et al., 2001)s, indicates the residual variability around thevgh curve
across individuals that is unaccounted for by strmanagement skills and the growth
model (Biesanz, Deeb-Sossa, Papadakis, Bollen, i@&a@u2004)

Certain assumptions were required for modelingdtita using the accelerated
cohort design. Elements in thevector were assumed to have a multivariate normal
distribution, mean equal to zero, and varianteElements in the; vector were also
assumed to have a mean equal to zero and multeareamal distributions with the
covariance matrix . is amx m matrix with variances of the individual growth
parameters contained in the diagonal elements @vatiances of the individual growth

parameters contained in the off-diagonal elemdutst(al., 2000). Correlations among
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the growth parameters are obtained by rescaling theatrix, which Mplusdoes
automatically (Muthén & Muthén, 1998-2010)

No-change and quadratic model$he no-change and quadratic models are
similar to the equations described above and greeidel in Figures 3.7 and 3.8,
respectively. The no-change model is an intercept-equation, and assumes that there
was no change in stress management skills scoeggioe. Changes occurred to the
matrix, due to the presence of only one factor,nkercept factor, o, this became a5 x 1
matrix. The ; vector was also changed for the same reason, gindh& removal of the
second column for the slope factor, became a 1gtbowen the second equation the
vector only contained the factor mean for the reet.

The quadratic model assumes a more complicated ddgrowth. A quadratic
term indicates that an individual’s growth chanddéterently over time, experiencing
change in the rate of change over time. The angalyseducted for Study Aim 2, utilizing
R? as a goodness of fit statistic to compare the guigdand linear growth models (see
the stem and leaf plot compariRjbetween these two types of models in Table 3.6),
suggested that some participants changed in thyg8iager & Willett, 2003). The
guadratic model had changes to the same matricegembors as the no-change/intercept-
only model. In the first equation, thematrix contained a third growth factor in a third
column, 4and became a 5 x 3 matrix. The factor loadings {dr 13, ..., s53) were fixed
and were calculated by squaring the slope facaitms (time of observationg?). For

the quadratic model thevector contained the quadratic growth factor, iditon to the
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intercept and slope growth factors, making it al3vector. In the second equation

contained the additional latent growth factor marthe quadratic term ().

Y1 Y2 Y3 Ya Ys
(Baseline) (6 Months) (12 Months (18 Months (24 Months
1 2 3 4 5

Figure 3.7.0verall no-change path model describing stressagement skills over five

time points. Age at baseline shifts for each adeodo SMS = stress management skills.

(Baseline) (18 Months (24 Months
1 2 3 4 5

Figure 3.8 Overall quadratic path model describing stressagament skills over five

time points. Age at baseline shifts for each adeodo SMS = stress management skills.
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Testing for convergence across age cohofitssting for convergence of growth
models across cohorts is an important componettteoficcelerated cohort design. This
test helps determine whether participants came frensame population, across cohorts
and answers the question “can a single line orecberused to represent the information
from all age cohorts?” In other words, this is st fer an age x cohort interaction effect,
which could pose a threat to valid inferences reiggrthe development of stress
management skills from age 14 to 19 (Miyazaki & &anbush, 2000). This type of
interaction effect could occur if there were théiaadly important demographic
differences between cohorts or as an effect obhigMiyazaki & Raudenbush).
Determining that the age cohorts came from the samerlying population with respect
to change in stress management skills, i.e., Heatohorts converged, lends more power
to the conclusion that changes in stress manageskiistwere due to development
related to age. Convergence across cohorts muttbemined with each type of model
(no-growth, linear, and quadratic; Anderson, 1998, Trzesniewski, & Robins, 2010).
In order to treat this as an overall growth cuhat itan be modeled, it must be
determined that the data come from the same undgnbopulation and that a common
growth curve exists. Using pMus, it was possible to build the overall growth cubxe
utilizing information from all cohorts simultanedygMuthén & Muthén, 1998-2010).
Each age cohort contributed a different sectiotiéooverall growth curve and also had a
different pattern of “missingness”, which permhtg testimation of missing data by
treating it as a latent variable (S.C. Duncan, D&ncan, & Strycker, 2006). According

to Anderson: “Because only some of the data desgyithe curve is missing or latent for
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a given age group [cohort], the model is identitaedl it is possible to build the complete
curve by using information from all groups simukansly” (p. 931).

The parameters of growth (intercepts, slopesanags, and error terms) must be
equal across cohorts for the common ages in oodéetermine whether the model of
convergence provides a better fit to the data Hegrarate models for each cohort
(Anderson, 1993; T.E. Duncan, S.C. Duncan, & HAp94). These parameters were first
examined visually, across cohorts. The next steptovalevelop a table of weighted
means for common ages across cohorts. These meaasged to create an initial
growth trajectory, prior to statistically testingy fconvergence across cohorts.

Next, convergence was tested for each type of grongdel utilizing equality
constraints on all parameters, forcing the measraceipts, mean slopes, variance of
intercepts, variance of slopes, and error ternigetequivalent across all four cohorts,
using Mplus software (Muthén & Muthén, 1998-2010). The corietrd models were
then compared with models where these parameteesallewed to vary freely between
age cohorts. Using model fit statistics, it wasgiae to determine whether a constrained
model was a better fit to the data than a modelhith the coefficients were freely
estimated (Orth et al., 2010). Thetest statistic, Akaike Information Criterion (AIC)
Bayes Information Criterion (BIC), and the root meguare error of approximation
(RMSEA), explained on page 78 were used to comibarét between the constrained
and free models, testing the hypothesis that a cameurve existed across cohorts. A
successfully converged curve shows that individaatess cohorts generally follow the

same average pattern of development (T.E. Duncah, d1994). Model fit statistics
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supporting the constrained model would provide gexidence that this accelerated
cohort design had approximated a true longitudshady and that the girls have been
sampled from the same “true longitudinal populdti@C. Duncan et al., 2006, p. 76). If
the test of convergence failed (i.e., model fitistees indicate that a model with freely
estimated parameters better fits the data), at tessage cohort could be thought of as
following a different pattern of development, whigbuld imply an age x cohort
interaction, as described previously (T.E. Dundaal.e 1994; Miyazaki & Raudenbush,
2000).

Modeling plan. An accelerated cohort design utilizing latent gtowtodeling
was used to estimate a common growth curve ofsstnesxagement skills in age cohorts
of girls who engage in high risk sexual behavidilse use of latent growth modeling
means that group change and individual differemcetange could be modeled over
time (Li et al., 2000). The accelerated cohort giesnodels were estimated inpMs
using a multiple-group context (S.C. Duncan et28Q6; Muthén & Muthén, 1998-
2010). The purpose of aim 3 was to create growttetsoof stress management skills
using accelerated cohort design and to choose alrttzat best described the change in
stress management skills over time. Based on ttialidata analysis for aim 2, three
unconditional forms of change were modeled (no-@inpWinear growth, and quadratic
growth). Each form of change was modeled and tlhempared with others to find the
form that best fit the data from this group of gjitModel 1 was the no-growth model,
Model 2 was the linear model, and Model 3 repre=etite quadratic model (Figures 3.2-

3.8). These models were estimated within a mukgptaip context, assuming the same
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growth model in each group, with the intercept alaghes estimated as growth factors
(latent variables ini). In the matrix the intercept was fixed at 1 and the slopese
based on a common origination point of O at agel'hése fixed design elements were
required to estimate the growth factors. The model® estimated in plususing
maximum likelihood estimation (Muthén & Muthén, B32010). Using Ndlus software
for latent growth modeling provided parameter eatas, standard errofsvalues, and
measures of model goodness-of-fit statistiésAIC, BIC, and RMESA; Muthén &
Muthén, 1998-2010).

Missing data. Each age cohort represented a different pattetmissingness”
(S.C. Duncan et al., 1996). For example, partidgpanthe age 16 cohort may have had
information for some or all of the following timeints 2, 2.5, 3, 3.5, and 4, which
corresponded to the ages 16, 16.5, 17, 17.5, &ndhls resulted in missing data for this
cohort between the time points 0 to 2 and 4 tqbable 3.7; Anderson, 1993; S.C.
Duncan et al., 2006). Because this “missing” daaa purposefully not collected, it could
be considered missing completely at random (MCAR)wever, the Ndlus software
handled the data that was missing by design, dsaseny other missing data, under the
assumption that the data were missing at randonusing a maximum likelihood
estimation (Muthén & Muthén, 1998-2010; S.C. Dunegal., 2006).

Model evaluation and selectionAs stated by Bozdogan (1987), “The main
purpose of model evaluation is to ‘understand’dhserved data” (p. 346). Described
previously, three initial unconditional models wetesen based on both theoretical

plausibility and statistical evidence. It was tret@ally plausible that stress management
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skills scores might be best represented by no-ahdimgar change, or accelerating/
decelerating change (quadratic) models in a sapfgdarticipants from a population of
adolescent girls engaged in high risk sexual bemavFindings from aim 2 provided
statistical support for the quadratic change maated, to a lesser extent, the linear
change model. It is important to use both theoy statistics when evaluating potential
models of change as one may find a statistical itbdefits the data perfectly, but the
same model may not make sense theoretically (Cugfldiiowne, 1983; Henly,
Vermeersch, & Duckett, 1998). Using both theory atadistical evidence, each model
was evaluated in order to select the model thdt best represented the data and made
theoretical sense.

Theoretical plausibility.Theoretically, stress management skills increasmgu
adolescence (Bar-On, 2006; Goleman, 2001; MatthBwierts, & Zeidner, 2003;
Mayer, Salovey, & Caruso, 2008). However, evidenregmrding when and how stress
management skills increase are lacking (SchuttéoWia Thorsteinsson, Bhullar, &
Rooke, 2007; Zeidner, Matthews, Roberts, & MacCa&93). Based on knowledge
regarding adolescent cognitive development, it skptausible that adolescents have a
steady increase in stress management skills aner ©n the other hand, it was also
plausible that there may be times during adolesegrien stress management skills, like
other areas of growth, change at different rates tine, making the quadratic model of
growth plausible. In addition, given what is knoalmout how individuals react to stress,
relevant to the current study given the persisydmtih levels of environmental stress to

which girls in this study sample were exposed,aswlso possible that individuals could
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have stress management skills that decreasedimeeperhaps because stressors
overwhelmed the girls’ stress management skillgjtimer a linear or quadratic fashion
(Secor-Turner, Garwick, Sieving, & Seppelt, 20Hiphally, no growth in stress
management skills over time was plausible, duddosblume of stressors among this
group of girls countering normal development ofsehekills (Secor-Turner et al.).

Statistical fit. As previously mentioned, four test statisitics amadel selection
criteria were used to assess model fit of the threnditional models. Goodness-of-fit
indices can be used to compare nested latent growatiels, and have the important
property that the use of additional parameters doésreate worse fit (Cudeck &
Browne, 1983). This means that models can be cadpbeginning with the simplest
model and adding parameters, and the fit will iaseeto the point of model saturation
(where additional parameters do not help explainfarther variation in the model).
According to Cudeck and Browne , this strategyxamining multiple models is
important in determining which model “best approates reality” (p. 150). There is no
single goodness-of-fit index that can identify tbherrect” model of growth. Therefore,
by using information from multiple indices, it isone likely that a best model fitting the
data from the current sample of participants walldmosen (Li et al., 2000). Ultimately,
the researcher uses selection criteria to comparenbdels and assesses goodness-of-fit
of the selected model. In addition, theory is useithterpret parameters in the selected

model.
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The ? statistic test gives both & value and a probability levgb{value). Small

2 values are desired; however, it is the probabiiéitiel in connection with a small value
that actually indicates that the model is a gob@Anderson & Gerbing, 1984).

Bozdogan (1987) cites Occam’s razor to describentipertance of parsimony
when choosing a model. The best model is one \Ww#tbest fit to the data, while also
having the least complexity. Two of the model sebeccriteria used in the current study
were the Akaike information criteria (AIC) and Bayiaformation criteria (BIC). The
Akaike information criterion (AIC) criterion can hused to compare models and into
account the complexity of the model. As parametdeesadded to a model, this criterion
will increase in value, indicating poorer model Tihe AIC criterion is defined in Table
3.6. The Bayes information criterion (BIC) was als@d. The BIC is similar to the AIC,
but the BIC gives even more weight to simpler medEbrster, 2000).The BIC is defined
in Table 3.6.

Another fit measure used in the current studyesrdot mean square error of
approximation (RMSEA), illustrated in Table 3.6. féhmost model fit indices are based
on the number of free model parameters the RMSEAbeaused as a measure of
“discrepancy per degree of freedom” and as a measuapproximate fit of the in the
population the RMSEA is concerned with discrepatheg to this approximation
(Joreskog, 1993, p. 310). This means that instéading a null hypothesis of exact fit,
which is tested by most model fit indices, the RMSEilizes a null hypothesis of close

fit (Preacher, Cai, & MacCullum, 2007; Schermeltehgel, Moosbrugger, & Miller,
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2003). Thus, the RMSEA tests for a small differewten comparing models (Preacher
et al.).
Table 3.6

Model Testing Criteria

Model Testing Criteria Equation
Akaike Information Criteria (AIC) -2logL +i&
Bayes Information Criteria (BIC) -2logL Kn(n)
Root Mean Square Error of Approximation _ b

% is the number of free parameters in the AIC moBekfogan, 1987Y. is a
noncentrality parameter with> 0,d is degrees of freedom and in a given sample (
hat)= ?—d (Browne & Cudeck, 1993; Hancock & Freeman, 2001)

Aim 4. According to Li et al. (2000), growth curve anasysan be thought of as
two stages. The first stage, which involves finding most appropriate model of change
to fit the data, was accomplished in aim 3. Indbeond stage covariates can be added to
help explain variation in individual growth paramet over time (T.E. Duncan & S.C.
Duncan, 2004; Li et al., 2000). Aim 4 is a prelianip attempt to use indicators of social
connectedness and sexual behavior at the firseguecasion to predict initial level of
stress management skills and functional form ohglean stress management skills over
time. This objective is tentative in nature du¢h® use of predictors collected across
multiple ages to predict an intercept, or initelé¢l of stress management skills, at age

14.
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Incorporation of covariates into the latent growtmodel.Four covariates
(school connectedness, family connectedness, nuofhlpeale sex partners in the past six
months, and partner communication regarding sexslgl were chosen for their potential
relationships to growth trajectories of stress nganaent skills among this group of
adolescent girls. Effects of the covariates weseetton both the intercept and the slope
(Figure 3.8). The equations were defined for irgpt@nd slope and were based on work

from Li et al. (2000):

=t X+ 3)

wherex; is the matrix of covariates, angpepresents number of male sex partners in the
past 6 months,xepresents partner communication regarding sexlalx; represents
family connectedness, ang represents school connectednesss a 2 x 1 vector which
contains the individual growth factors for indivalu, including the intercept ¢;) and
slope (5). is a2 x 1 vector containing the mean linear laggawth factors for the
intercept and slope §, ). The matrix is 2 x 4 and contains the coefficientstior
regression of ; onx;. These coefficients are represented for the regnesdithe
intercept on each covariate{, 12, 13, 14) and the slope on each covariatg,( 22, 23,

24). The covariates vary across individuals, whicls walicated with the subscripon
X. i represents the deviation of the individual’'s growarameters from means in the

matrix controlling for the covariates. This is ealla conditional growth model because
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both the initial level of stress management skifisl the change in stress management

skills over time are being modeled as a functiothefcovariates (Li et al., 2000).

#SexPart PartComm FamConn SchiConn

Y1 Ya Ys
(Baseline) (6 Months) (12 Months (18 Months (24 Months
1 2 3 4 5

Figure 3.9 Overall linear path model incorporating covarsateeasured at the initial
survey to predict stress management skills overtiime points. #SexPart = number of
sex partners in the six months prior to baselimetomm = partner communication
regarding sexual risk; FamConn = family connectesdn8&chlConn = school
connectedness; SMS = stress management skills.

Modeling plan.

Selecting covariate®ackwards deletion of covariates was used in ttenta
growth model analyses to determine the most parsons model. Backwards deletion

allows all predictors to initially be placed inteetmodel and then variables that do not
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significantly add to the model (at a level of sigrancep < .05) are deleted and the
model is tested again. This type of deletion redyreblems with multi-collinearity
while simultaneously avoiding the deletion of costes that may be helpful in
explaining the model (S.C. Duncan et al., 2006).

Model evaluation and selectiorModel evaluation and selection proceeded based
on theoretical plausibility and statistical sigo#nce of proposed predictor variables.

Theoretical plausibility: Relationship between coates and stress management
skills trajectory.It is proposed that variation in adolescent gidsels and trajectories of
stress management skills could be at least pgrgalblained through the use of social
connectedness and sexual behavior indicators. durecbvariates, representing social
connectedness and sexual behaviors, were chosed dashe theoretical possibility that
they were related to both initial levels stress aggament skills and change in stress
management skills over time. The theoretical angdieoal reasoning behind these
proposed relationships were described in Chapter 2.

Statistical significance of covariateAll covariates were added to the model
chosen in aim 3 and backwards deletion was usddteymine which covariates helped
explain change over time, as described above. thtistgal significance of covariates
was determined by examining thevalue connected with the parameter estimates for
intercept, slope, and/or the quadratic term. Thalfmodel included only significant
covariates. Overall fit statistics were reportedidoth the initial model (including all

covariates) and the final model.
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Chapter IV: Results

This chapter will present the results of the aredysonducted to address study
aims. The overall goal of the current study waexXamine stress management skills over
time in adolescent girls engaged in high-risk sékeaaviors, determine if growth
occurred in these skills over time, and if so, wigpe of growth. This study also aimed
to determine if the same model of growth could beduover all of the adolescent ages
represented in the study sample through the uaa atcelerated cohort design. If growth
occurred across the ages of 14 to 19, a tentativefthis study was to determine the
impact of theoretically relevant covariates meadatethe initial occasion of
measurement on initial levels of stress managesielit at age 14 and on change in
stress management skills between the ages of 19.to

The specific aims of this study were to:

1. Describe baseline (the first survey occasion fahgaarticipant) stress
management skills and study predictors (family emt@dness, school
connectedness, partner communication regardingaseisd, and number of male
sex partners in the past six months) and relatipasdimong these variables.

2. Describe stress management skills at five timetpawaer 24 months, exploring
initial level of stress management skills and fuoral form of change in both
individuals and age cohorts over time.

3. Using data from an accelerated cohort design, muoakehative change in stress
management skills linking growth curve segmentmfeach age cohort (from

ages 14 to 19 years).
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4. Use indicators of social connectedness and sexalnaMior at the first survey
occasion to predict initial level of stress managetiskills and functional form of
change in stress management skills over time.

This chapter begins by presenting within-periodcdesive statistics and
associations to address study aim 1. An explorapa}ysis of the initial level of stress
management skills and form of change in stress ganant skills over the five time
points is presented to address study aim 2. Fisdmogn growth curve trajectory models
that link data from four age cohorts and descritedevelopment of stress management
skills over time are presented, addressing stuayZiFinally, findings from an analysis
linking covariate predictors of social connectedn@sd sexual behavior with stress
management skills trajectories are presented (aim 4
Aim 1: Description of Baseline Variables

The objective of aim 1 was to provide informatidioat each of the variables in
the current study at the first occasion of measerdr(called baseline for the current
study, although the age of participants at baselanges by cohort), through descriptive
statistics and examination of relationships amdmgviariables. Information on each of
these variables by age cohort is presented in Agipdh

Social connectedness indicatorsn this sample of adolescent girls, perceptions
of social connectedness were moderate. Participaptsted moderately high
connections with their schools, and slightly lowearels of connections with family

members at baseline (Table 4.1).



Table 4.1

Baseline Variables (Total Sample, N = 125)

Variable/Indicator Mean Standard Deviation ObservedRange of Scores
School Connectedness 3.10 0.52 1.89 — 4.00
Family Connectedness 2.80 0.90 1.00 - 4.00
Partner Qommunlcatlon Re: 212 0.54 1.00 — 3.00
Sexual Risk
Number of Sex Partners in Past 1.77 197 1.00 — 7.00
Six Months
Stress Management Skills 2.51 0.72 1.00 - 3.83
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Sexual behavior indicators.On average, participants reported discussing sexual
risk with their most recent male partner after thiest had sex (Table 4.1). Girls in this
study reported an average of about two male sdrgrarduring the 6 months prior to the
baseline survey, with a mean of 1.77 (Table 4.1).

Stress management skillSOn average, girls reported a moderate level ostre
management skills at baseline (Table 4.1). Thigatds that, on average, girls reported
engaging in negative behaviors (e.g., “I fight wigkople”) and having negative feelings
(e.q., “l get upset easily”) between “sometimesd aoften”.

Associations between baseline variabl€arrelations among the baseline
predictors and stress management skills are shoviable 4.2 (correlations by cohort
are shown in Appendix C). School connectednessatsitbng positive relationship with
stress management skills at baselme (41,p <.001). This relationship indicates that as
school connectedness increased stress manageniismlsk increased. A significant
relationship existed between the second socialetedness indicator, family
connectedness, and stress management skills ag weB3,p < .001). The positive
correlation between stress management skills andyf@onnectedness indicated that
girls with high levels of stress management skl reported being highly connected to
their families.

Neither indicator of sexual behavior was signifitacorrelated with stress

management skills at baseline.



Table 4.2

Correlations Among Baseline Predictors and Streas&@iement Skills

Stress
School Family Partner Number of Sex Management

Variable/Indicator Connectedness Connectedness Communication Partnerd Skills
School
Connectedness B 49** A7 - 2G* A1**
Family
Connectedness - .20* - 25 33**
Partner
Communication - .18 .10
Number of Sex
Partnerd - -1

Stress Management
Skills

®Spearman’s non-parametric correlation

*p < .05 *p < .01
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Aim 2: Stress Management Skills Change Over Time

The first objective of aim 2 was to describe gnemnagement skills over each of
the study time points and across age cohorts, k&g examine auto-correlations of
this measure over time. The second objective of2zaimas to use an initial data analysis
to describe individual and group change in stressagement skills over time. The
purpose of the initial data analysis was to guidecision about the models of change to
test using the accelerated cohort design (aimI8.age 13 cohort contained only three
participants, therefore, this cohort was removedifdescriptive statistics and
correlations related to aim 2.

Description of stress management skills across syrtime pointsMeans and
standard deviations for stress management skibauin age cohort are presented in
Table 4.3. This table also shows the weighted maarass cohorts contributing to each
age. On average, the weighted means show thatahple of girls reported a moderate
amount of stress management skills, with smalleiases and decreases across the years
from age 14 to age 19.

Within age cohorts, the lowest mean for all timenpoand cohorts occurred
among the age 15 cohort at the first measuremeaisan BaselineM = 2.36,SD=
0.72). The highest mean across time points andrtoh@s for the age 14 cohort, at both
18 and 24 months (ages 15.5 and 16 years), whisrechort had means close tolB(
Month M =2.99,SD = 0.64;24 MonthM = 2.99,SD = 0.56). A mean score close to 3
indicates that, on average, participants reportgy @ccasionally engaging in negative

behaviors or having negative feelings that correddo poor stress management skills.
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Table 4.3
Means (Standard Deviations) of Stress Managemeitg Bkthin Age Cohorts and

Weighted Means Across Age Cohorts

Age

Age
Cohort N 14 145 15 155 16 16,517 175 18 185 19

2.73 275 2.79 2.99 2.99
14 27 (0.72) (0.71)(0.62)(0.64) (0.56)

2.36 2.37 251 251 2.76

15 30 ~  (0.65)(0.80) (0.77) (0.79 (0.75)
252 274272 274 270
16 35 (0.67) (0.66 (0.65)(0.60) (0.67)
259 273 270 269 274
17 30 (0.75)(0.63) (0.71)(0.75) (0.76)
Weighted 2.73 275 2.56 2.67 2.65 2.63 2.69 2.73 2.70 2.69 2.74

Mean 122 (0.72) (0.71)(0.67)(0.78) (0.70) (0.73 (0.71)(0.61) (0.68)(0.75) (0.76)

Stress management skills over five time poir8frless management skills had
strong auto-correlations across the study’s fimeetpoints in the full sample (Table 4.4).
All correlations were significant @t< .01 and ranged from a low ot .41 between the
baseline and 24 month surveys and a high-0f64 between the 12 and 18 month
surveys. However, given the large number of cotiaia tested from the full sample and
in each individual cohort, it is difficult to interet the significanp-value, and these
correlations may be nominal at best. In this cdsepatterns of correlations may provide
more information than the significance level of twerelations.

Across cohorts and occasions, all correlations \pesttive (Tables 4.5 — 4.8).

This means that greater stress management skdlseatime point corresponded to
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greater stress management skills at other timegdost correlations were also
significant, although as mentioned previously, they not be a meaningful test given the
number of correlations tested. In general, cori@iatthat occurred closer in time were
larger. For example, in the age 14 cohort the tatrom between 6 months and 12
months was larger than the correlation betweenlibasend 12 months. Magnitude of
correlations were fairly similar across age cohaxith the biggest exception occurring
in the age 16 cohort, which had correlations oflEenanagnitude than other cohorts and
more non-significant values than any of the otludrocts (Table 4.7).

Table 4.4

Correlations among Stress Management Skills Oves Fime Points for the Full Sample

Occasion of
Measurement Baseline 6 Months 12 Months 18 Months 24 Months

Baseline - .56** H9** A2** A1+
6 Months - 58** 53** A45**
12 Months - .64** 58**
18 Months - .63**
24 Months -

** p<.01 (2-tailed)
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Table 4.5
Correlations among Stress Management Skills Oves Fime Points for Age 14 Cohort

Occasion of
Measurement Baseline 6 Months 12 Months 18 Months 24 Months

Baseline - H52** 53** .28 48*
6 Months - 2% D4** .63**
12 Months - .58** 59
18 Months - 67**
24 Months -

*p <.05 ** p<.01 (2-tailed)

Table 4.6

Correlations among Stress Management Skills Oves Fime Points for Age 15 Cohort

Occasion of

Measurement Baseline 6 Months 12 Months 18 Months 24 Months
Baseline - 55** 72%* .56** B7**

6 Months - .62*%* .68** 61**

12 Months - .B63** 55**

18 Months - .64**

24 Months -

** p<.01 (2-tailed)
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Table 4.7

Correlations among Stress Management Skills Oves Fime Points for Age 16 Cohort

Occasion of
Measurement Baseline 6 Months 12 Months 18 Months 24 Months

Baseline - 45* A4** .32 .34
6 Months - 34 .26 .30
12 Months - A1 A1
18 Months - 67**
24 Months -

*p<.05* p<.01 (2-tailed)
Table 4.8

Correlations among Stress Management Skills Oves Fime Points for Age 17 Cohort

Occasion of

Measurement Baseline 6 Months 12 Months 18 Months 24 Months
Baseline _ 66** B2+ .39% .20

6 Months — 5k H2** 31

12 Months _ §2** 49**

18 Months _ 5G**

24 Months

*p<.05* p<.01 (2-tailed)
Initial data analysis.
Individual changelndividual scatter plots were created for eachigipant. First,

non-parametric empirical trajectories were fittedridividual data by linking data points
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with a smoothed curve. All regressions were cedtereage 14, in order to create a
common origin across cohorts and to be consistéhtthe analyses to be conducted in
aim 3. Examples of individual non-parametric trépeies are shown in Figure 4.1. Next,
ordinary least squares (OLS) regression was useceste both linear and quadratic
trajectories. Then, linear and quadratic trajeetwere separately superimposed on
empirical scatter plots of each participant (Figu4e2 and 4.3). This analysis allowed for
a visual inspection of how well these fitted tragees approximated the individual's
reported levels of stress management skills ouee.ti

The samples of graphs shown in Figures 4.1 — 418 algosen to show the
variety of change exhibited by participants aciassorts. The same participants are
shown in each figure, allowing for visual companisad the empirical nonparametric plot
and the fit of both linear and quadratic regressmmuels to an individual’'s data. These
graphs make it clear that girls began this studi different levels of stress management
skills and changed differently over time. Somesgsthow little or no linear growth over
time (e.g., Figure 4.1., Age 17_400050). This nradidate that a no-growth model would
best fit these girls. Some girls changed in a lii@ashion, which can be seen in the
samples of graphs (e.g., Figure 4.1, Age 16_5000R3}ticipants’ quadratic graphs
followed a variety of paths, convex (e.g., Age 180054), concave (e.g., Age
17 _400024), as well as models that looked almpesali (e.g., Age 17 _500015). As with
the linear models, some participants changed irswlaat fit a quadratic model very well,

while others changed in ways that did not fit adgatic model.
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After examining individual participants’ graphsetgoodness-of-fit of the

exploratory linear and quadratic models were assk$300dness-of-fit was assessed by
examining the?? and residual variance statistics for each pasitipA stem-and-leaf
plot of theR? values, comparing the linear and quadratic modethown in Figure 4.1.
TheR? stem-and-leaf plot showed the modal value follittear change model falling
between .0 and .1, indicating that the linear méolethange did not account for intra-
individual variability for many of the girls in thisample. The quadratic model showed a
much different pattern in the stem-and-leaf plathwhe modal value falling between .7
and .8. This indicates that adding a quadratic terthe original linear model may better

explain intra-individual variability in change itress management skills over time.

Linear R? Quadratic

1.0 0000
3 0.9 11123345667888
9542200 0.8 01112233445556778
8776665533333200 0.7 0134566777778888899

76663110 0.6 123566778999

954422110 0.5 02223444569
99987666500 0.4 01111456779

97554210 0.3 006678

932110000 0.2 11347
888654322000 0.1 000112245789

999988877666655444433222111111100000000000 0.0 2@6%1889

Figure 4.1.Stem-and-leaf plot d¥* statistics comparing goodness-of-fit between linea

and quadratic model§i(= 123).
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Figure 4.2.Individual nonparametric and linear graphs of str@snagement skills in

each age cohort and across five time points. TilAge— 14; SMS = Stress

Management Skills
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Quadratic Graphs of Selected Cases
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Figure 4.3.Individual quadratic graphs of stress managemeahs sk each age cohort
and across five time points. Time = Age — 14; SMStress Management Skills.

Group changeExamining change within each age cohort indicatesridividual
nature of change and the appearance of averaggeathin each cohort. Initial status
and rate of change were calculated by fitting sseawithin-person ordinary least
squares (OLS) regression models for stress manageskifls as a function of linear
time. Seen in Table 4.9, the analysis revealedingrntercepts and slopes across age
cohorts, with some cohorts showing a faster ratthahge than others. However, even in
the cohort with the fastest average rate of chéage 15 cohort slope =.19), had a
relatively small amount of change per year whicly mat be statistically different than

the cohort with the slowest average rate of chgage 16 cohort slope = .07).



Table 4.9

Parameters for Separate Within-Person OLS Regreddindels for Stress Management Skills (No-Chanigear, and Quadratic

Models)
Age Cohort
Individual OLS 14 15 16 17 All
Model Estimates (n=27) h=29) (n=34) (n=30) h=120)
No Change by Mean 2.85 2.50 2.68 2.69 2.68
Linear o} Mean 2.62 1.99 2.46 2.28 2.20
SD 0.81 0.92 1.35 2.21 1.76
by Mean 0.14 0.19 0.07 0.08 0.13
SD 0.32 0.27 0.38 0.48 0.37
Correlation b, by - 72%* - 72%* -.93** - 97** -.91**
Quadratic b Mean 291 2.33 0.90 2.22 2.03
SD 1.47 3.51 5.74 8.92 5.70
by Mean -0.19 -0.12 1.06 0.03 0.24
SD 1.73 2.81 3.19 4.34 3.19
b, Mean 0.08 0.07 -0.15 0.01 -0.004
SD 0.47 0.52 0.43 0.52 0.49
Correlation b, by -.89** -.98** -.99** -.99** -.96**
Correlation b b, .83** .96** .96** .96** .85**
Correlation b, b, -.98** -.99** -.99** -.99** -.96**

4nformation from two participants could not be useecause they only reported stress managemelst askibne occasion.

**p < .01
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No-change and quadratic OLS models are also showWable 4.9, graphs of these

models are shown in Figure 4.4 through 4.6.
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Figure 4.4.0LS regression by cohort for no-change model.

Stress Management Skills

4.00
3.00
—e
- — —a
/_ —— e
4 B r/’ -
./
- ./—
|
2.00
1.00
T T T T T T
0 1 2 3 4 5

Time (Age - 14)

Cohort
14

> o = ¢
—
n

— Interpolation Line

Figure 4.5.0LS regression by cohort for linear model.

97



98

4.00 Cohort
* 14
LN B
® 16
17
4 — Interpolation Line
% 3.00
é W e *—
g P o//, ] » o
g ',//’ ! —
s T
§ 2.00
@
1.00
T T T T T T
0 1 2 3 4 5

Time (Age-14)

Figure 4.6.0LS regression by cohort for quadratic model.

In the full sample, girls, on average, startedgtuely with a moderate level of
stress management skills, at 2.20 on a scale #tahimaximum of 4.0. However, they
varied greatly around this mean, as evidenced &Yattye standard deviation of 1.76.
The intercepts were significantly correlated witle slopes (i.e., rates of change in stress
management skills over time) @k .01 in the full sample and in each age cohore Th
intercept/slope correlations were all negative gesting that girls who had higher levels
of stress management skills at the beginning osthdy changed less over time (Bliese
& Ployhart, 2002). The age 14 and age 15 cohodi bad correlations of = -.72
between the fitted intercepts and slopes, and whiively large negative correlations,
the magnitude of these correlations were smalkan the correlations in the other cohorts

and the total sample. The age 17 cohort had tgegacorrelation, with an almost 1:1
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relationship between the fitted intercept and slafe= -.97. This suggests that 17 year
olds who began the study with high levels of straasagement skills tended to increase
very little over time. It is also possible thatgharge correlation represents a ceiling
effect due to the measurement scale of stress raareay skills (Hedeker, 2004). If
stress management skills increases over time, ofdhe participants who were age 17 at
the beginning of the study would be expected teeltaad higher initial levels of stress
management skills. If these participants begahetdp of the stress management skills
scale (i.e., with scores around 4.0), any additigams in stress management skills
would not have been detected by the EQIi:YV scateisTthe only change that could
have been detected would be a decrease in stresgyamaent skills, creating a
potentially artificial correlation between high&oses and decreases in stress
management skills over time. However, participamthie age 17 cohort began the study
with an average level of stress management skis28, which made it unlikely that the
majority of participants reached the ceiling of@l.@shen stress management skills only
change at a rate of 0.08 per year. In additionlittear cohort graph for the age 17 cohort
(Figure 4.7) shows girls who began with the highesatls of stress management skills
decreased rapidly over time, further supportindfithéing that girls who began with high
levels of stress management skills increased hesstone than girls who began with
lower levels of these skills.

Visual evidence from the individual linear and gread growth trajectories in

Figures 4.2 and 4.3 suggested that there were diffeyent patterns of change across
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this sample of girls. This evidence is reinforcgdlte linear and quadratic group graphs

by age cohort, shown in Figures 4.5 and 4.6.
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Modeling decision Evidence from aim 2 analysis suggests that elthear or
guadratic models may provide good fit for changstiess management skills in this
sample of girls. An important consideration wheonas$ing a model is complexity, with a
more parsimonious model being desirable. In orodauild complexity from the bottom
up, beginning with the least complex model, a nmagh model was tested in addition to
linear and quadratic models.
Aim 3: Linking Stress Management Skills Growth Curve Segments Using
Accelerated Cohort Analysis

The objective of aim 3 was to model change in streanagement skills over time
using an accelerated cohort approach. The firpt\gtes to examine visually whether it
appeared that the girls in this sample came fra@rstime underlying population. The
next step was to determine empirically if usingaanelerated cohort design fit the data
from this sample. Convergence across cohorts wasndimed for each type of growth
model (no-growth, linear, and quadratic; Anderski#93; Orth et al., 2010). Specifically,
by comparing constrained models of growth (residasilances were constrained in these
models) with freely varying models (residual vagas were not constrained) it was
possible to determine whether girls from each adit changed in the same way on
stress management skills over time. If the constihimodel fit the data this indicated
that the girls came from the same underlying stesiby significant population and that a
model could be built using data from separate gnawtve segments to link stress

management skills across cohorts and across timeei&on; Orth et al.). If the
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accelerated cohort model converged, a final steptavaompare different models of
change (no-growth, linear, and quadratic) to deteenwhich type of model best
describes change over time.

Accelerated cohort modelThe accelerated cohort data were first examined
visually using by studying the OLS regression carveeans from each cohort over time
and weighted means over time to create initial glhawajectories prior to statistically
testing for convergence. The OLS growth trajecgaeno-change, linear, and quadratic
change from the initial data analysis were the fode examined (Figures 4 — 6). Each
of these graphs provided preliminary evidence fa@rlap among the cohorts. The no-
change trajectory (Figure 4.4) showed three pahts/erlap between the age 16 and 17
cohorts. In the linear graph (Figure 4.5) the pasht for the age 15 cohort came close to
overlapping with the age 17 cohort, while the a§edhort appeared to follow the other
trajectories closely. The quadratic OLS graph (Fegli6) appeared to be somewhat
similar to the linear OLS graph, although the a§@add 16 cohorts are the curves that
now display a point close to overlap. In this grajle age 17 cohort curve still remains
close to the age 15 and 16 curves. In all of th& Qtaphs, the age 14 cohort appears to
have a slightly different trajectory of regressiomthe no-change graph, which is a
constant line of the intercept for each age colibetage 14 cohort begins with a higher
level of stress management skills. However, inlittear OLS graph, the age 14 cohort
appears to start at about the same level as théGagehort, but appears to increase at a

greater rate and ends with a higher level of stresmsagement skills than the other
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cohorts. Interestingly, in the quadratic OLS regi@s, the age 14 cohort once again
begins with a higher level of stress managemetisskut decreases appears to decrease
slightly over time with a small increase at theafitime point. These observations based
on the initial data analysis will need to be corsadl when modeling the accelerated
cohort design. If a common curve does not fit agtbe cohorts, it will be possible that
removing the age 14 cohort will all the data tarfitb a constrained curve.

The examination of the observed data, includingmadeom each cohort and
weighted means over time revealed differencesemtbans and standard deviations
across cohorts for overlapping time points, as sediable 4.3 and Figure 4.9. As
depicted in Figure 4.9, the trajectories for eamhart looked somewhat different than the

trajectory created by weighted means.
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Figure 4.9.Trajectories of average change of stress managdeskida over time in each
cohort and using weighted means across cohorts.
Testing for convergencel he next step was to directly test whether thes®xts

converged by linking together the segments fronheatort using Mlus (Muthén &



106
Muthén, 1998-2010). No-change, linear, and quadmatidels were examined using fit
statistics to determine if a constrained, or compti@jectory provided a better fit to the
data than a cohort-specific trajectory. A constditrajectory would provide evidence
that an accelerated cohort design could be usetbttel data across cohorts. Fit statistics
for a constrained, or common, trajectory and coebpecific trajectory are displayed in
Table 4.10 for no-change, linear and quadratic rsodhile findings were mixed,
overall a constrained trajectory was a bettewofthe data for no-change, linear and
quadratic models. Thé for the no-change cohort-specific model suggestsdmodel
fit the data better than the common constrainedahddit other model fit statistics (AIC,
BIC, RMSEA) indicated that the constrained trajegiwas a better fit for the no-change
model. While the  and RMSEA fit statistics favored the cohort-spedihear model,
the AIC and BIC both indicated that the constraileelar model was a better fit to the
data. In addition, the linear model had a non-pasiefinite result in the matrix for
the age 15 cohort. This result means that fitsias cannot be interpreted for the age 15
cohort, making it impossible to determine whetliner ¢cohort-specific trajectory was a
better fit to the data, assuming a linear modelhainge. For the quadratic cohort-specific
model, each cohort had results that were non-pesitefinite, which meant that the
model fit statistics for these trajectories coutd be interpreted. The non-positive
definite results could be related to the relativatyall sample size per cohort, and the
larger number of parameters that were requiredtimate a cohort-specific quadratic

model.
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Both the linear and quadratic accelerated cohodetschad RMSEA values that
indicated good fit of the data. An RMSEA of .05l@wver generally represents acceptable
fit, indicating that these versions of the accdabtacohort model provided an adequate fit
to the data (Brown & Cudeck, 1993; S.C. Duncarl.eR806; Preacher, Cai, &
MacCallum, 2007). The decision to retain the caisad trajectory for each type of
growth model indicates that there was convergeht@®model across cohorts. This
provides empirical evidence that the age cohortartd came from the same “true

longitudinal population” (S.C.Duncan et al., 2006).



Table 4.10

Model Fit Statistics for Candidate Models (N = 123)
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Trajectory
Model Criterion Common Cohort Specific
2 96.59 @f =77, 65.90 @f =52,
No Change (df, p 0 = .06) p=.09)
AIC 1042.77 1062.08
BIC 1051.18 1140.59
RMSEA (probability
0.05) .091 (.15) .094 (.18)
. 2 77.41 @f =74, 26.34 @f = 40,
Linear (df, n p=.37) D= .95}
AIC 1029.59 1046.51
BIC 1046.41 1158.68
RMSEA (probability
0.05) .039 (.55) .000 (.98)
. 2 63.71 @f =70, b
Quadratic (df, n) 0= .69) N/A
AIC 1023.89 N/R
BIC 1051.92 N/R
RMSEA (probability
0.05) 0.000 (.82) N/R

%Cohort-specific linear model was not positive digdinn the latent variable covariance

matrix () in age 15 cohorfiCohort-specific quadratic model could not be inteted

due to non-positive definite residual covariancérimd ) in age 14 cohort and non-

positive definite latent variable covariance masi¢ ) for the age 15 — 17 cohorts.

Model Evaluation and Selectiomfter determining that the common

(constrained) curve provided a better fit to theadar each model than the respective
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cohort-specific models, the three proposed modeth@ange were compared to determine
which type of growth best fit the data. Based aolifngs from the initial data analysis
from aim 2, as explained in Chapter 3, three foonshange were modeled, tested, and
compared with one another to find the form that iethe data. Models were compared
based on model fit statistics including AIC, BIC, and RMSEA (Table 4.10). The
parameters for each model were also examined (Bablg.

Model 1: No change in stress management sKilke first model tested was the
no-growth model, which contained intercepts onlyisTmodel did not provide a good fit
to the data with non-significanf and RMSEA tests { = 96.59,df = 77,N = 123,p=
.06; RMSEA= .091). The AIC and BIC were slightly greaterrthibe linear model,
providing further evidence of the poor fit of tmedel.

Model 2: Linear change in stress management sHilig linear model provided
an adequate fit to the data, with significant RMSBA parameters of this model were
also significant.

Model 3: Quadratic change in stress managemenissKihe quadratic model
provided the best fit based oB, AIC, and RMSEA statistics. The BIC suggested tha
guadratic model had a slightly poorer fit than lihear model. This model had a
significant mean intercept, intercept variance, sesidual variance, but the other

parameters in the quadratic model were not sigmitic
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Table 4.11

Parameter Estimates for Common Curve Candidate Mode

Standard
Model Parameter Estimate Error p-Value
Model 1: Mean intercept (0) 2.67 0.05 .00
No-Change |ntercept variance 26 .04 .00
Residual variance .23 .02 .00
Model 2: Mean intercept (0) 2 47 0.09 .00
Linear Mean slope (1) 0.08 0.03 .00
Intercept variance 53 .15 .00
Slope variance .03 .01 .01
Intercept & slope -09 04 02
correlation ' ' ’
Residual variance .20 .02 .00
Model 3: Mean intercept (0) 244 0.11 .00
Quadratic  pean slope (1) 0.13 0.08 10
Mean quadratic (2) -0.01 0.02 42
Intercept variance 32 A1 .01
Slope variance .09 .07 .23
Quadratic variance .00 .00 .22
Intercept & slope - 01 08 95
correlation ' ' ’
Intercept & quadratic - 02 02 46
correlation
Slope & quadratic - 02 02 34
correlation ' ' ’
Residual variance .19 .01 .00

Theoretical plausibilityThe linear model with significant positive changeo
time is consistent with the theories presentethiénemotional intelligence literature that

El increases during adolescence. The very smaleshmd little change that is seen over
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time in this sample is also consistent with thetb&cal notion that the stress these girls
encounter in their daily lives could result inlétto no increase in stress management
skills over time.

The quadratic model is not supported by the theamidinear change in stress
management skills (El) over time during adolesceRaavever, it was possible that there
could be differential development of stress manaagerskills across the adolescent
years, which was why, in addition to the eviderroatfthe initial data analysis, this
model of growth was tested

Statistical fit. Three models were tested, beginning with Modehé no-growth
model, which was the simplest with only interceatgmeters. This no-growth model was
built upon by adding slope parameters to createédda linear model of growth over
time. As noted in Table 4.13, Model 2 had slightétter AIC and BIC fit statistics than
Model 1. Model 2 also had a significant RMSEA whedel 1 did not.

Model 3, a trajectory of quadratic growth over timas modeled based on tRe
statistical fit results from the ordinary least amps regression in the initial data analysis.
In this model, a quadratic term was added to ttexé¢ept and slope contained in the
linear model. When Model 3 was tested iplivsthe 2, AIC and RMSEA all indicated a
better fit to the data than Model 2. The BIC was only fit statistic that indicated the
linear model might provide a slightly better fitttee data than the quadratic model.

Based on model fit statistics alone, it appearsttitequadratic model should be chosen.
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Model selectionThe quadratic model appeared to provide a supevierall fit to
the data than either the no-growth or linear cams&d models (Table 4.10). However,
the quadratic model had a non-significant meanvani@nce for the quadratic term
(Table 4.11), indicating that this model does ngnisicantly predict quadratic change in
this sample of girls and making the quadratic terrtinis model untenable (Li et al.,
2000). In comparison, the linear model was abkgdaificantly predict linear change in
girls from the ages 14 to 19 years. It is posdihée the quadratic model provided better
fit to the data because it was over-specified. Tiesns that adding the quadratic term to
the model allowed a better fit, but that could hbeen an artifact of having an additional
term in the model and not due to actual changkerstudy sample. It is also possible that
the girls in the current sample do change in a gaidmanner, but that the sample size is
not large enough to produce a significant quadtatim, due to the extra parameters that
are required in this model versus the relativelpbmumber of participants.

Based on theory and model parameter estimatenda model of change is the
best choice for the current accelerated cohort garighile model fit statistics slightly
favor the quadratic model, differences in overialhfe not enough to ignore the other
information that supports a linear model. In addhtithe linear model is more
parsimonious than the quadratic model, which, asipusly mentioned, makes this
model more desirable. For these reasons, the Imedel of change was chosen as the

final model. Mplusoutput for this model are shown in Appendix D.
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This final linear model converged, providing eviderthat the accelerated cohort
design was appropriate in this sample of girls tad these girls’ stress management
skills change linearly over time. The significanean intercept of 2.47 indicated that, on
average, girls at age 14 (the initial age modetetithe age which time is centered at)
have a moderate amount of stress management 3kibtssignificant positive slope
indicates that these high risk girls exhibited @ages in stress management skills over
time. However, this increase was very small at @®&8year, meaning that increases in
stress management skills, while significant, oa@ry slowly, with the plotted change
appearing close to straight line, as depicted guifd 4.10. This significant slope also
indicates that, on average, older girls begin thdysat slightly higher levels of stress
management skills than younger girls but that ckasgonsistent across age cohorts.

The variances for the intercept and slope werdfgignt in the linear model
(Table 4.11). The relatively large variance for itiercept indicates substantial variation
across girls in initial level of stress managensdilts (S.C. Duncan et al., 2006). The
variability around the developmental trajectory @gs relatively small, but is significant
and almost half the size of the slope. Residuabwuaes indicate variability in both time-
specific error and measurement error. Significasidual variances mean that there is a
significant portion of the outcome that remainsxpiained (Muthén & Muthén, 2010).
The smaller the variance, the less measurementisnpoesent, and the more accurate the

stress management skills estimate on each occasion
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The main goal of this study was to determine whedeselopment occurs in

stress management skills over time in girls engagéayh-risk sexual behaviors and if
change over time was present, whether it was demsifom ages 14 to 19 years. Aim 3
addressed these goals and demonstrated that a colimear trajectory could be used to
represent change across age cohorts (Figure A\t the significant variances found in
the linear model, the final analysis for this stwggs a preliminary exploration of
whether covariates measured at the first measuttemeeasion would help explain the

variability in stress management skills at age dd @aver time, addressed in Aim 4.

14 145 15 15.5 16 16.5 17 17.5 18 18.5 19

=—fl— Accelerated Cohort Trajectory — 4= Age 14 Cohort
— d= Age 15 Cohort - = Age 16 Cohort
- @= Age 17 Cohort

Figure 4.10.Trajectories of average change of stress manadeskiéla over time in each
cohort and the accelerated cohort design trajectonyss cohorts.
Aim 4: Linking baseline indicators of social connetedness and sexual behavior with
the linear accelerated cohort model of stress managent skills

Aim 4 provides exploratory information on the ugeaovariates to predict levels

of stress management skills at age 14, the ir@galin the accelerated cohort model, as
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well as change in stress management skills ove. fihe models examined in this aim
were a tentative attempt at explaining the vanghsleen in the trajectory described in
aim 3. Due to the tentative nature of the modebiporating covariates, a final model
will be chosen based on the results of analysisesdthg this aim, but will not be
compared with the final model from aim 3. Furthescdssion of the tentative nature of
the covariate model is in Chapter 5.

Incorporation of covariates into the latent growthmodel. Using the backwards
deletion method described in Chapter 3, all basadovariates (school connectedness,
family connectedness, partner communication reggrgexual risk, and number of male
sex partners in the six months prior to the basddurvey), were added to the linear
model selected in aim 3. Each covariate was regdess the intercept and slope of the
linear model. Each covariate’s factor loadings wamestrained to be equal across
cohorts for the intercept and the slope, separafadyseen in Table 4.12, school
connectedness and partner communication regardingatrisk both met the pre-
determined significance level for predicting thedkeof stress management skills at age
14 (p < .05). Partner communication regarding sexualaisk significantly predicted the
development of stress management skills over tifen-significant covariates (family
connectedness and number of male sex partners siximonths prior to the baseline
survey) were deleted from the final model. In addit school connectedness was only

used to predict the level of stress managemeris skibge 14 (intercept) in the final
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model, because it was not a significant predict@hange in stress management skills
over time.

Table 4.12

Regression of Covariates on Intercept and SlopegscCohorts

Intercept (p-value) Slope fp-value)
School Connectedness 0.49 (.01) -0.07 (.27)
Family Connectedness 0.15 (.16) -0.02 (.56)
Partner Communication 0.35 (.04) -0.11 (.03)
#Sex Partners 0.04 (.58) -0.00 (.87)

Note.Significant estimateg(< .05) are indicated in bold.

Final model. A linear conditional model with two predictorssifess
management skills at age 14, school connectedmesgaatner communication regarding
sexual risk, and one predictor of the change sstmanagement skills over time,
partner communication, was chosen as the final indtjgus output for the final model
can be found in Appendix E (Muthén & Muthén, 1998:Q). As seen in Table 4.13, the
final model provided a good fit to the data, withfi statistics better than those in a
model including all four covariates. According tee&cher et al. (2007), the RMSEA of
.08 indicates that this conditional model is a faito the data.

Parameter estimates for this final model are ind4dkl4. In this final model the
intercept was no longer significant, indicatingtttiee null hypothesis cannot be ruled
out, i.e., that girls who begin the study with \&duhat are not significantly different

from zero (or 1, which is the lowest score in tiress management skills scale).
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However, the variance of the intercept was sigarftcwhich indicated that the covariates
may still be significantly predicting the mean mtept, explaining individual differences
in predicted mean values of stress managemens skiige 14. The significant and
positive mean slope indicates that stress manageskiéls increase significantly over
time among girls in this sample. The estimated nsbgpe was larger than in the
unconditional linear model chosen in aim\8 € 0.36), however, because girls may be
starting at a level of 1, an increase of 0.36 @ar yvould only result in a level of stress
management skills of 2.8 at age 19 (if the girldregt a level of 1 at age 14), which is
only slightly higher than the observed mean of a7dge 19. The variance around the
slope was significant, but relatively small, at3).@hich was the same size as the slope
variance in the unconditional model.

The covariates significantly predicted both theioépt and the slope. For the
intercept at age 14, the significant covariatesobiool connectedness at 0.37 and partner
communication regarding sexual risk at 0.39, in@i¢hat for each unit increase in these
covariates, there would be a corresponding increesiess management skills of 0.37
and 0.39 units, respectively. In addition, partmmmunication regarding sexual risk
was a significant predictor of the slope. This ealas negative, indicating that for each
1-unit increase in partner communication, there avasrresponding reduction of 0.13 in
the rate of increase of stress management skiélstane. The variances were also

significant for all variables in this model, indicgy that there was still significant
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unexplained variability among the participants awbthe intercept at age 14 and the

slope of stress management skills over time.

Table 4.13

Model Fit Statistics for All Covariates and Finahkear Model

RMSEA
(Probability
Model 2 (df, p-value) AIC BIC 0.05)
. 185.02 ¢f =
All covariates 146,p = .02) 1019.50 1058.75 .09 (.07)

Final Model school

connectedness and partner 131.67 (If =111,
communication re: sexual p =.09)
risk only)

1015.18 1040.42 .08 (.22)

Table 4.14

Parameter Estimates for Final Model

Standard
Fixed Effects Across Cohorts Estimate  Error p-Value
Mean intercept (0) 0.53 0.45 24
Mean slope (1) 0.36 0.11 .00
Intercept variance 041 0.12 .00
Slope variance 0.03 0.01 .03
Intercept & Slope Correlation -0.07 0.04 .05
School Connectedness on
intercept (,SchiCong) 0.37 0.10 00
Partner C_ommu_nlcatlon re 0.39 0.16 02
Sexual Risk on intercept
Partner Communication re 013 0.05 01

Sexual Risk on slope
Residual variance 0.20 0.02 .00
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Chapter V: Discussion

The overall goal of the current study was to exenthe development of one
dimension of emotional intelligence, specificaltyess management skills, over time
from ages 13 to 19 in adolescent girls who engagédgh risk sexual behaviors,
determine if growth occurred in these skills overet, and if so, what type of growth.
This study also aimed to establish whether, thraughccelerated cohort design, the
same model of growth could be used over all ofaipes represented in the study sample.
Another tentative aim of this study was to examether theoretically relevant
covariates measured at baseline (defined as #steoficasion of measurement, although
the age of participants varied by cohort) may iefice these trajectories.

This study addressed multiple aims in order to@aahits purpose. First,
indicators of stress management skills, social eotatiness (school and family
connectedness), and sexual behavior (number of sealpartners in the six months prior
to the start of the study and partner communicaebasied to sexual risk) at baseline
were described and relationships among these Vesialere examined. Next, a
preliminary trajectory of stress management skis created to examine at the type of
change that occurred individually and the mean gaamong age cohorts over time.
Third, a developmental trajectory of stress managgrskills from the ages of 14
through 19 years was modeled using an acceleratemttcdesign. Finally, a preliminary

analysis was completed to determine if indicatdrsogial connectedness and sexual risk
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could be used to tentatively predict initial stresmnagement skills and change in stress
management skills over time.

The current study utilized control data from Bréme Timestudy, a clinic-based
youth development intervention that aimed to reduadiple risk behaviors among teen
girls at high risk for early pregnancy and STI. Terent study examined data collected
on five occasions over 24 months. Of 127 controligpants in thePrime Timestudy,
information was used from 125 participants aftgligption of exclusion criteria. The
sample of girls was, on average, 16 years oldeafitst survey occasion, although ages
ranged from 13 to 17. This sample was ethnically racially diverse, with
characteristics consistent with those girls rangoasksigned to the intervention. The
characteristics of the overdrime Timestudy and information on study procedures and
recruitment are published elsewhere (Sieving, MaMopet al., 2011; Sieving, Resnick,
et al., 2011).

This chapter will provide a summary and discussibthe results of the study.
Limitations of the current study will be address@th recommendations for future
research. Implications for health promotion praetdth adolescents will also be
discussed.

Aim 1

The objective of aim 1 was to describe each efriables in the current study

and examine the relationships between variabldsas#line (the first survey occasion).

This sample of adolescent girls reported moderdtiglly social connections, with higher
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connections to school than to family. This grougiofs reported communicating with
their most recent male sex partner regarding sexglglbut, on average, doing so after
they first had sex with this partner. During the sionths prior to the start of the study,
this sample of girls reported an average of appnately two male sex partners. At the
first study occasion, these girls reported a mdedevel of stress management skills,
indicating that they engaged in negative stresstedl|behaviors (e.g., “I fight with
people”) and had negative feelings (e.qg., “| getaipeasily”) between “sometimes” and
“often”. Girls who reported higher levels of sseranagement skills at baseline were
also more likely to report greater feelings of cection to both school and family. At
baseline, stress management skills were not retatether of the study’s sexual
behavior variables.

These findings provided mixed preliminary supgortthe conceptual model
guiding this study (Figure 2.1According to the social development model (SDM) and
attachment theory, which provided theoretical upoherings for the current study, girls
who engage in high risk sexual behaviors will mikgtly come from high risk
environments that have limited opportunities formamagful involvement, positive skill
development, and positive feedback; thus, thesg ghility to attach to family and
school as well as to romantic partners will be tedi(Catalano & Hawkins, 1996;
Hawkins & Weis, 1985; Hazan & Shaver, 1987; HunE®ans, 2004; Lonczak et al.,
2001; United Nations, 2003). The moderately higlkcpived connections to school

reported by these girls, indicates that the girlghis sample are capable of establishing
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pro-social bonds with school. However, there app&abe wide variability in their
bonding capacity, evidenced by a large standarchtien. The strong correlation
between school connectedness and stress managsatierfits with the study’s
conceptual model that attachments to prosociaviddals and institutions will promote
development of emotional intelligence skills. Thedy's other social connectedness
variable, family connectedness, was lower, on aesrdhan school connectedness in the
current sample. In addition, a larger standardaten, equivalent to almost 25% of the
range of the scale at 0.90, provided evidence déwariability in the connection to
family perceived by girls in the current samplemig connectedness was significantly
related to stress management skills, supportingtiiety’s conceptual model. The
magnitude of this correlation was smaller thanabeelation between school
connectedness and stress management skills. Diffesan magnitude of associations
between stress management skills and connectidasiity and school could occur for a
variety of reasons. It is possible that school les a consistent environment with
perceived opportunities for meaningful involvemeodsitive skill development, and
positive feedback that encourage greater stresageament skills. A majority of the girls
in this study came from disadvantaged socio-ecoadackgrounds; further, it was
distinctly possible that the level of stress andashin their home/family environments
limited their capacity to provide opportunities enraging strong stress management

skills (Evans, Brooks-Gunn, & Klebanov, 2011). Thiigh levels of family
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connectedness may not have uniformly promoted gtstness management skills within
this sample.

While neither of the sexual behavior variablesenggnificantly correlated with
stress management skills at baseline, the reldtipi®tween stress management skills
and the number of sex partners in the six monties fw the first survey neared
significance ( =-0.17,p = 0.064). This inverse relationship indicated tds with
greater stress management skills tended to repedrfmale sex partners in the 6 months
prior to the beginning of the study. This assoormis consistent with previous research
linking positive health behaviors with higher levelf EI and with a cross-sectional study
with all Prime Timeparticipants which found that greater stress mament skills were
linked with consistent condom use behavior (Chanlean & Nicol 2002a; Charbonneau
& Nicol 2002b; Ciarrochi, Deane, Wilson, & Rickwaa2D02; Ciarrochi, Wilson, Deane,
& Rickwood, 2003; Lando-King, Sieving, McMorris, Bettingell, 2010; Lee &
Olszewski-Kubilius 2006; McNeely et al.; Petersaizler, & Rossen, 2009; Resnick et
al., 1997; Smith & Sandhu, 2004; Svetaz, Irelandl&m, 2000); . Girls with greater
stress management skills at baseline may havedideno make decisions not to engage
in sex with a new partner despite situation-spedifiess. By definition, stress
management skills include impulse control and thbtg to withstand stressful situations
(Parker et al., 2004). In intimate moments, it roaydifficult for adolescent girls to
consider consequences of having sex with a newgrat®©r, it is possible that girls who

have greater levels of stress management skillshadetter able to handle this type of
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intimate situation or better able to avoid puttthgmselves into a situation like this in the
first place.

Aim 2

The first objective of aim 2 was to describe Ene@nagement skills at each of
the five study time points and across age cohastsyell as to examine auto-correlations
of this measure over time. The second objectivamaf2 was to use an initial data
analysis to describe individual and group changgrness management skills over time.
The results from the initial data analysis weredusedetermine the models of change to
test using the accelerated cohort design (aim 3).

The study’s conceptual model was guided by theakdevelopment model and
attachment theory, focusing on the role of the mmment on the development of
emotional skills during adolescence. This model alas guided by empirical evidence
regarding brain development, specifically the depeient of emotions during
adolescence and the theory that emotional inteligelevelops during adolescence (Bar-
On, 2006; Cooper et al., 1998; Goleman, 2001; Grexgnet al., 2007; Hazan & Shaver,
1987; Lonczack et al., 2001; Mayer et al., 2008tgélun-Todd, 2007). This trajectory
model explicitly incorporates the effects of timalaage on the development of stress
management skills and implicitly examines the thk adolescent girls’ social contexts
and sexual behaviors play in this development.

Examining the weighted mean of stress manageniéist ieported across cohorts

over time showed that the girls reported a moddeats of stress management skills,
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with small increases and decreases across Y2-yteavats from age 14 to age 19. Stress
management skills over time was also examined walgie-specific cohorts. Within
cohorts, the lowest level of stress managemerissiccurred among the age 15 cohort at
baseline (the first survey occasion). This cohtso &xhibited the widest range, or
apparent growth, in stress management skills dnestwo years, going from a low
moderate level of 2.36 at baseline to a high mdddeael of 2.76 at the fifth survey
occasion. The other age-specific cohorts showeddrseme change in stress
management skills over time, with most cohorts appg to remain approximately the
same. This initial evidence supported the noti@t stress management skills may
change over time. These strong correlations weeetpected given the repeated use of
the same measurement of stress management slkalisime. The stability of this
measure in an adolescent population has not prelyi@en shown in longitudinal
research. This means that it is not clear thattbasurement of emotional intelligence at
age 14 is the same as the measurement of El dt%age

In the full sample, stress management skills Iiaohg auto-correlations across
the study’s five time points. However, given theganumber of correlations tested in the
full sample and ach individual cohort, it was ditfit to interpret the significamt-values,
and these correlations may be nominal at beshisncase, the patterns of correlations
may provide more information than the significafees| of the correlations. The
patterns of correlations were slightly differeneotime in each of the age cohorts. These

correlations ranged from a low of four positive anghificant correlations for the age 16
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cohort, to a high with measures at all five timenposignificantly related to the others
for the age 15 cohort.

Auto-correlations of stress management skills vpargtive across all cohorts and
occasions. This means that greater stress managskil&nat one time point
corresponded to greater stress management skdtbett time points. The majority of
these correlations were also significant, althoagmentioned previously, this may not
be statistically meaningful given the large numisecorrelations tested. Additionally, the
pattern of correlations showed that measures t@troed closer together in time were
larger. This relationship among time points makegiiive sense, that there would be
less change in stress management skills over agoefisix months than over a year or
longer. This finding may also support gradual depeient of stress management skills
over time.

Initial data analysis. Initial data analysis using ordinary least squ#é@isS)
regression was conducted to examine individual ghahong with the average initial
level of stress management skills and rate of chamghe full sample and in each cohort,
to inform growth trajectories to be modeled in éranalyses. The age 13 cohort was
removed from this analysis due to the small nunabeirls who were 13 at the beginning
of the study.

This analysis showed that girls began the studly diiferent levels of stress
management skills and changed differently over titdpon visual inspection, linear

models of change in stress management skills appearfit the data points for some
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girls, while quadratic models appeared to be abéttfor other girls. In order to
determine if the quadratic model should be retaioedurther testing in aim 3,
goodness-of-fit of the linear and quadratic modedse tested. This was assessed by
examining the?? for each participant. A stem-and-leaf plot of Bfevalues was used to
visually compare the fit of the linear and quadratiodels (Figure 4.1). This visual
examination revealed some girls whose change awerdppeared to fit well in a linear
model (higher goodness-of-fit values for the lineadel) and some girls whose changed
appeared to fit better in the quadratic model @aRj values for quadratic change).
Based on th&values, the quadratic model was a better fit theninear model. Based
on this examination, it appeared that adding a quederm to the original linear model
may help to better explain change in stress manegeskills over time.

The initial data analysis also showed that on ayeran the full sample, girls
started the study a moderate level of stress mamageskills, at 2.20 (on a scale with a
maximum level of 4.00). However, the girls varigeatly around this mean, as
evidenced by the large standard deviation of Wwk6¢h is almost as large as the level of
stress management skills. The standard deviateonstherefore the variability around
the initial levels of stress management skills,evedatively large in each cohort, but
especially large in the age 17 cohort at 2.21, withean of only 2.28.

Intercepts and slopes of OLS stress managemetld sioldels were significantly
correlated in the full sample and in each age dofitiese correlations were all negative,

suggesting that girls who had greater stress mamaggeskills at the beginning of the
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study changed less over time (Bleise & Ployhar§20The age 17 cohort had the largest
correlation, with an almost 1:1 relationship betwéee fitted intercept and the slope at
=-.97. This suggests that 17 year old girls whgalpethe study with high levels of stress
management skills tended to increase very littier dwvne. However, this large
correlation could also be due to a ceiling effadhie stress management skills scale
(Hedeker, 2004). With the large standard deviaitaime age 17 cohort the vast majority
of participants began the study with a level oéstrmanagement skill between 0.07 and
4.00 (one standard deviatiabove and below the mean of 2.28), making it péessitat
there was a ceiling effect present for some, buatigarticipants. If there was a ceiling
effect for the age 17 cohort this may affect thedr model results and interpretation of
linear change over time. This would also call iqteestion how this cohort fit with the
other cohorts in a linear accelerated cohort desigdel. However, examination of the
age 17 cohort graph shows that girls who begalneahighest levels of stress
management skills appeared to decrease quicklytomer making the ceiling effect less
likely.

The evidence from this initial data analysis anglesation of stress management
skills across the study time points indicates thate is wide variability in the initial
level of stress management skills and variabihtyhie way girls change over time. This
evidence suggests that it is likely that addingiadyatic term to the linear equation will
aid in the prediction of the stress managemenisskdjectory. Although this type of

change is not directly supported by theoreticalamst about development of emotional
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intelligence, it remains possible that stress coesdilt in development that is not
consistent over time. The variety of change exéthby the girls in the current study,
made explicit in the graphs for each cohort, magmthat this sample of girls will not
show change over time; this is also why a modeh wd change in stress management
skills over time was chosen as well.

Aim 3

Aim 3 addresses the main goal of the current stdetermining whether growth
occurred in stress management skills over timelotescent girls engaged in high risk
sexual behaviors, and if so, what type of growttil&/emotional intelligence
theoretically increases during adolescence, tluisease has yet to be shown empirically
(Bar-On, 2006; Goleman, 2001; Matthews, RobertZe#ner; Mayer, Salovey, &
Caruso. 2008). The objective of aim 3 was to usacaelerated cohort design to model
change in stress management skills. An accelecatieolt design models stress
management skills trajectories from each cohotidigg periods of overlap between
cohorts. The first step in aim 3 analysis was suaily examine the OLS regression of
no-change, linear, and quadratic growth curves faom?2 (Figures 4.4 — 4.6). These
curves provided an initial examination of the cdfspecific plots to be examined for
periods of overlap. While there was some overldpclwvaried by the type of change
being modeled and cohort; the age 14 cohort apgearehange differently than the rest
of the cohorts and showed no periods of overlapmigss of the type of change being

modeled. In fact, in the graph of the linear OL§ression by cohort, the age 14 cohort
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appeared to start at about the same level as th&@gohort, increase at a greater rate
than the other cohorts and end with a higher lef/etress management skills than the
other cohorts. These results run counter to theryhef development of emotional
intelligence during adolescence and to empiricadence regarding the development of
the adolescent brain (Bar-On, 2006; Dempster & Mpfl®99; Goleman, 2001;
Matthews, Roberts, & Zeidner; Mayer, Salovey, & @&ar. 2008; Yurgelun-Todd, 2007).
As adolescents age, there should be corresponuingaises in emotional intelligence
scores, but it appears that in this sample of adelats the youngest participants are the
ones who have the best stress management skillhedosther hand, even the age 14
cohort displays growth in stress management skilés time, which does support the
theory of development. These results are also baselde initial data analysis and only
intended to provide a first look at the data, beeaDLS regression does not take into
account the dependency among data points thatlyseaurs in longitudinal data, where
residuals are often auto-correlated and heterostiedaver time within individuals
(Singer & Willett, 2003). According to Singer andlitt (2003) this type of analysis is
only intended to “reveal general patterns [andjjte insight into functional form” (p.
16).

The next step in the preliminary analysis was tanexe means and standard
deviations from each age cohort along with the Weid means for the entire sample
(Table 4.3). Examining the means for a given agesaccohorts showed some

differences in stress management skills, althoughynof these differences appeared
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small. This finding was replicated in the plotteaj¢ctories of mean change over time
(Figure 4.9), with differences between cohorts apipg even smaller, with a number of
points of overlap between cohorts. The age 14 totas differentiated from other
graphs in that it appeared to follow a higher tyey as compared to the other cohorts.
However, when the weighted mean was examined,itfezaehce between the age 14
cohort and the weighted mean appeared small. Tighteel mean trajectory followed
the cohort trajectories very closely, with neartynplete overlap for the ages of 16.5 on.
This preliminary evidence for overlap, or converggramong the age cohorts allowed
for empirical testing for convergence using theed@@ted cohort design method in
Mplus (Muthén & Muthén, 1998-2010).

Testing for convergenceFor each type of growth (i.e., linear growth, qusidr
growth, no-growth) an accelerated cohort model jolexy overall better fit than the
respective cohort-specific model (Table 4.13). Timding provided evidence that the
cohorts of girls came from the same “true longitiadlipopulation” (S.C. Duncan et al.,
2006).

Model evaluation and selectionAfter determining that models using the
accelerated cohort design provided a better finéodata for each type of growth than the
cohort-specific models, goodness-of-fit statistttang with theoretical plausibility were
used to determine the type of growth to includehafinal model. Both linear and

quadratic accelerated cohort models of stress neameagt skills showed good fit to the
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data. The no-growth model was clearly not a gobtbfihe data and therefore was not
examined further.

Overall model fit statistics appeared to suppcgtchoice of a quadratic trajectory
as the final model. The quadratic model appeardid tioe data slightly better than the
linear model based orf and AIC model fit statistics. This evidence oftbefit for the
quadratic model is consistent with the results ftbeR? fit statistics in aim 3The
guadratic model showed further evidence of progdirclose fit to the data with a
significant RMSEA that was better than in the lineeodel (although the RMSEA for the
linear model would also be considered a closdifikar model: RMSEA = .047;
guadratic model: RMSEA = .00; Preacher et al., 200fe choice of a quadratic model
would not have been consistent with a theory addmgrowth of emotional intelligence
during adolescence. However, quadratic change, chiéimges in how stress management
skills change during adolescence, could be comgigteh the conceptual model as well
as empirical evidence on the effect of stressorsram development, and thus the
development of emotional intelligence. Varying lisvef pro-social support from family
and school (for example, if a girl switched schatising the period of the study— 40% of
girls reported attending two or more schools inghst year at baseline) and chronically
high levels of environmental stress could leadaymg levels of stressors and changing
ability to handle these stressors (Secor-Turnenwvigl, Sieving, & Sepelt, 2011).

Although selection of the quadratic model couldustified through the

conceptual model and empirical research, furthamemation of the parameter estimates
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for the quadratic model revealed a non-significaein and variance for the quadratic
term, indicating that the model did not signifidgirgredict quadratic change in this
sample of girls (Li et al., 2000). In comparisdme tinear model significantly predicted
linear change in stress management skills over, tama&vell as the initial level and
variance in stress management skills. Therefoeelitiear accelerated cohort model,
which was also supported by empirical evidenceramtmaturation during adolescence
and theory about the development of emotionalligerice during adolescence, was
chosen as the final unconditional model of growtistress management skills from age
14 to 19 years.

This model showed a significant, but small, amafrdhange in stress
management skills over time. The positive chang®isistent with theories postulating
increases in El over time (Bar-On, 2006; Golem&®12 Mayer, Salovey, & Caruso,
2008). The small slope is also consistent withetvidence from the brain and emotional
development literature and with the social develeptimodel and attachment theory,
which indicate that chronic and toxic stress tlzat effect the development of emotions,
in this case leading to little development in thdity to withstand adverse events or
stressful situations without falling apart (stregderance) and little development in the
ability to resist or delay an impulse or to contvak’s emotions (impulse control)
(Evans, Brooks-Gunn, & Klebanov, 2011; Greenbeigg® & Blair, 2007; Parker et al.,

2004).
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The linear accelerated cohort model showed sigmtivariance for the intercept
and slope (intercepty? = .53,p < .001; slope ¢* = .03,p = 0.01). The large variance for
the intercept indicates substantial variation acgds in initial levels of stress
management skills (S.C. Duncan et al., 2006). Varation may be accounted for, in
part, by the different ages that the girls beganstindy. Assuming that age affects the
development of stress management skills, it woud#tersense that girls in the age 15,
age 16, and age 17 cohorts would have levels estmanagement skills at the first
survey occasion that would all be higher than yeurmgiyls. Through examination of the
mean stress management skills scores, it doesgetssarily appear that older age
cohorts systematically began the study with hideeels of stress management skills
(especially since it appeared, based on mean aissoores, that the age 14 cohort
began the study with the highest levels of stremsagement skills). It is likely that many
more factors contributed to the variation amongwiddials, including the environment
these girls developed in as described in the sdenatlopment model and attachment
theory (Catalano & Hawkins, 1996; Hawkins & Wei885; Hazan & Shaver, 1987). The
variance for the slope is nearly half of the chaimggtress management skills per year,
which created a substantial amount of variabilityuad the trajectory of stress
management skills over the ages of 14 to 19. Téidual variance for stress management
skills in the final model was also significant 20.(jp < .001). Thus, there is variability in
time-specific measures and measurement error,ahdgthat a portion of the outcome

remains unexplained (Muthén & Muthén, 2010).
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The main purpose of the current study was to deterihstress management
skills changed systematically over time in adolesggrls engaged in high-risk sexual
behaviors and whether this change could be repiedéry a single model across all
cohorts. It was determined that a common modeldcmpresent change across cohorts
and that this change would best be representedibgar model in the current sample.
This ultimately provided support to the theory thimess management skills, and
potentially emotional intelligence, increase lingaver time, even with a sample of
adolescent girls who are vulnerable to negativétinead developmental outcomes (Bar-
On, 2006; Goleman, 2001; Mayer, Salovey, & Car@688; Rosso, Young, Femia, &
Yurgelin-Todd, 2004; Yurgelin-Todd, 2007).

However, it is possible that in the population dbkescent girls engaged in high-
risk sexual behaviors (from which this study sanwede drawn), development of stress
management skills proceeds in a manner that woestlie described by a quadratic
model of change. The large number of parametersrestifor the quadratic model and
the relatively small sample sizes per age cohartdcbave resulted in a non-significant
guadratic term in the quadratic model. On the oltaerd, the addition of parameters to
the quadratic model would be expected to help exglaange, whether or not girls
actually changed in a quadratic model. When a mbaglmore parameters it can
eventually become saturated. A saturated modelkavilhys provide a perfect fit to the
data (T.E. Duncan & S.C. Duncan, 2004). Howevas¢hparameters may provide an

artificially good fit and not represent true chamgéhe sample. Further studies are
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needed to examine both linear and quadratic chisngger vulnerable samples of young
people, exploring whether linear or quadratic cleabetter explains change in stress
management skills over time.

In the final unconditional model, there was sigrafit variation in the intercept
and slope which may be explained by theoreticalgwant predictors. The next step was
a preliminary exploration of whether change instrmanagement skills could be
explained by predictors from the first time poiot €ach age cohort and how these
predictors would behave when they were requirgareédict an intercept backwards in
time for all but the age 14 cohort.

Aim 4

The objective of aim 4 was to provide exploratmfprmation on the use of
covariates to predict levels of stress managenidlig at age 14 (the initial age in the
accelerated cohort model) as well as change issstrnagement skills over time. The
observed variability around the initial level ofegs management skills and the trajectory
of stress management skills over time may, in famtain valuable information about
change (T.E. Duncan & S.C. Duncan, 2004). Covapetédictors can be an important
way to help explain this observed variance.

The use of a model incorporating covariates medsairenly one time point to
predict an intercept at an age that is only obskmwene cohort (age 14) in an
accelerated cohort design is considered exploratdgtly results that can only be

characterized as tentative. Other studies havetusedinvariant covariates measured at
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different ages per cohort to essentially predittricepts backwards in time (e.g., T.E.
Duncan, S.C. Duncan, & Hops, 1994; S.C. DuncanE Duncan, 1994, Orth,
Trzesniewski, & Robins, 2010). However, the majoot these studies used covariates,
such as gender and race/ethnicity, that cannamnyrtraditional sense, vary over time.
The current study used covariates that may chamgetione. Since the change over time
in these covariates was not examined, it is passiiat cohort effects were present,
making the use of models with average levels otthariates across age cohorts to
predict the level of stress management at age tehahle. Thus, findings regarding the
prediction of the intercept should be interpretethwaution. It may be slightly more
plausible to predict change in stress managemdl# sker time using the same set of
covariates. The reason for this is that a modealipt@g change over time incorporates
all ages represented and utilizes a trajectoryreés management skills that has been
shown to be consistent across cohorts. There isquarement that this model predicts
backwards in time, making the results much moraltn

Despite the tentative nature of findings relatethts aim, the results will be
interpreted. The final model included school coteéeess and partner communication
regarding sexual risk as time invariant predictidrstress management skills at age 14
and partner communication regarding sexual risk piedictor of change in stress
management skills over time. In this model, the magercept was non-significant,

indicating that the null hypothesis, that girls &eghe study with values not significantly
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different from 1 (the lowest possible score ongtress management skills scale), could
not be ruled out.

Both school connectedness and partner communicagarding sexual risk
predicted the intercept, stress management skilge14. It is very possible that these
two covariates would be time varying in this samglgirls, making the interpretation of
the prediction of an intercept at age 14 diffic&lthool connectedness may be time-
varying in this sample due to the large percentdggrls (40%) who reported attending
two or more schools in the year prior to the ihigiarvey. Levels of school connectedness
may vary between schools, as differing opportusiteg meaningful involvement,
positive skill development, and positive feedbaakyCatalano et al.). In addition, it
may be difficult to take advantage of opportunif@sconnections present at a school
after attending that school only briefly, espegiddir teens who may have difficulty
building attachments.

Partner communication regarding sexual risk maguvm more likely to change
over time than school connectedness, becausedireseere likely to change sexual
partners over time. For example, girls in this sknmad an average of about 2 male sex
partners in the 6 months prior to the baselineesurC€ommunicating with one partner
about sexual risk does not necessarily mean that &ill communicate with future
partners regarding sexual risk. There are a nuwioctors that go into this type of
discussion, including relationship satisfaction ¢¥ien, Welsh, McNulty, & Little,

2006).
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Interpreting school connectedness and partner conmaion regarding sexual
risk as significant predictors of the mean intetésepnade even more difficult as the
intercept itself was not significant. In other werd could not be determined that the
level of stress management skills at baseline wigraficantly different than 1. Thus, the
predictors correspond to variations in the levedtoéss management skills at age 14,
although the actual value of stress managemerts skithis age cannot be predicted.
School connectedness and partner communicationtveghesignificant predictors of
stress management skills at age 14 (school cordrexds = 0.3p < .001; partner
communication = 0.39 =.02). This means that for every 1-unit increiasgchool
connectedness and partner communication at thalisitrvey point, there was a
corresponding increase of 0.37 and 0.39, respégtivestress management skills.
Together, if girls reported the average level dhtsrhool connectedness and partner
communication regarding sexual risk, they would &di to their initial level of stress
management skills. However, this addition to theahlevel of stress management skills
would need to be interpreted within the contexthef current conditional model, because
the use of predictors changes the interpretatidhemodel parameters. The intercept at
age 14 and slope over time now represent the p#reanean level of stress management
skills that is not explained by the predictor vhalés (T.E. Duncan & S.C. Duncan, 2004).

A significant and positive mean slope indicated 8teess management skills
increased over the ages of 14 to 19 among theigitlss sample. The mean slope was

relatively large at 0.36, especially since the m&ape in the unconditional model was
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0.08. Given the relatively large slope in this dtindal model, it would be easy to
assume that girls had a much larger amount of dr@et year in stress management
skills than suggested in the unconditional modeleEver, the value and direction of the
predictors moderate this apparently large growthypar. Partner communication
regarding sexual risk significantly predicted tlevelopment in stress management skills
over time (slope). Partner communication was aisogmt predictor of the linear change
in stress management skills at -0.13 per year. inkisates that for each 1-unit increase
in partner communication, there was a corresponiidgction in the rate of increase of
0.13 in stress management skills over time.

Since the slope is predicted from age in each ¢ptimse findings may be more
tenable because they are not being used to preeg@ioint backwards in time. However, if
partner communication regarding sexual risk igast, a time varying covariate, the use
of this measure at baseline for each age cohtinmgty not be the best way to predict
change in stress management skills over time. Alhaa common trajectory was able to
model change over time in stress management skillssgoes not mean that partner
communication regarding sexual risk changes irsttmae way over time.

The failure of school connectedness to predicsstreanagement skills over time
may be a result of the small amount of developnrestress management skills over
time (0.08 in the unconditional model). Additionalthe differences in patterns of stress

management skills over time, as seen in aim 2, make it difficult for a variable to
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significantly predict the change in stress managerslells in girls who exhibit such a
wide variety of change.

Tentative theoretical interpretation of the model ncorporating covariates. It
may make theoretical sense that school connectsdmésese girls significantly predicts
stress management skills. The social developmedehshows that pro-social bonds to
school can lead to development of pro-social skifisluding stress management skills
(Lonczak et al., 2001). The girls in this studyaegpd moderately high levels of school
connectedness at 3.10.

The finding that family connectedness significamthgdicted neither stress
management skills at age 14 nor change in strerageaent skills over time runs
counter to hypotheses based on both the socialajguent model and attachment
theory. In particular, the social development mgaeboses that greater connection with
pro-social individuals and institutions will leaal pro-social development. These types of
connections should lead to the ability to betterdda stress and stressful situations
(Bernat & Resnick, 2006; Lonczak et al., 2001; MeNeNonnemaker, & Blum, 2002;
Resnick, et al., 1997; Svetaz, Ireland, & Blum, @00nited Nations, 2003). Attachment
theory would posit that strong family connectioastablished early in life would lead to
greater stress management skills as adolescergtogeand their ability to control their
impulses theoretically increases. There are a nuwitreasons why family
connectedness may have failed to predict stresageament skills, both at the age of 14

and over time. Recall that school connectednessaveagificant predictor of stress
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management skills at age 14. Baseline measusshobl connectedness and family
connectedness highly correlated=(0.49,p < .001). Thus, it is possible that family
connectedness was influential in determining gldsel of stress management skills at
age 14 but that school connectedness was moremial. Due to the high correlation
between these two measures, school connectedngdsam@awon out in explaining a
shared portion of variance in initial levels ofests management skills. It is also possible
that schools are uniformly more able to teach streshagement than families. Another
reason that schools may have been more influghaal families in promoting stress
management skills is that as individuals move fatmidhood to adolescence they begin
experimenting with an individual identity separftam their family (Steinberg & Morris,
2001). At this point in life, school can providéaage influence. If school presents the
opportunities described by the social developmerdet) it may be that this connection
helps teen girls develop impulse control and waydetal with stress, predicting initial
levels of stress management skills.

Partner communication regarding sexual risk seased proxy for the
connections and types of relationships that the girthis study have with their romantic
partners. Relationship satisfaction has been foar significantly related to partner
communication about sexual risk. It is likely thekationship satisfaction is related to a
secure attachment style as described by attachimesorty (Cooper et al., 1998; Hazan &
Shaver, 1987). Girls who are able to communicath thieir partners regarding sexual

risk may show better attachment with their partragrd better initial levels of stress
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management skills and less improvement in stresmgeanent skills over time. Having a
conversation about sexual risk can be difficultdayone and may be especially
embarrassing for teenagers (Coleman & Ingham, 199 ability to have this
conversation, regardless of when it occurred iati@hship to first sexual intercourse,
may indicate that the individual is better abldhnémdle stress at younger ages, but shows
less development in stress management skills aner These apparently contradictory
findings should be examined further with partnenoaunication as a time-varying
predictor of stress management skills.
Limitations

Several methodological limitations should be nodds sample may not be

generalizable to other adolescent girls, for aetgrof reasons. First, this is a high risk
population, which was purposely targeted for thislg, but should not be considered
representative of girls who do not engage in higk sexual activity. This sample of girls
was representative of girls at high risk for egmggnancy and STI seeking treatment at
clinics in their schools and community. Howevernyaigh risk individuals do not seek
treatment, which may mean that this sample of ggrtiifferent from other girls who
engage in high risk sexual behaviors and do ndt seatment. Nevertheless, this is an
important sample, as very little research existthereffects of emotional intelligence,
and specifically stress management skills, in pnég negative sexual health outcomes

among high risk adolescents.



144

The sample size for each age cohort may presémitation for the current study,
for example, making it difficult or impossible togalict quadratic growth curves, related
to large number of parameters and small numbeaxdigpants per cohort. Additionally,
the cohort-specific models for both the linear gnddratic change contained matrices
that were not positive definite. This result wag thaving to a greater number of
parameters in a model than there were participaritee age cohort sample (T.E. Duncan
& S.C. Duncan, 2004). If more participants had bgesent in each age cohort in this
sample there is a possibility that a quadratic rhou®y have provided the best fit to the
data.

Another limitation of the current study was the n§&me invariant predictors to
attempt to predict an intercept that occurred enghst for the majority of participants.
Discussion of aim 4 emphasized that the use ohditional model utilizing time
invariant predictors in an accelerated cohort desigs exploratory and that the results
were tentative. The reason that the use of thesigtors is a limitation, when better
specification of a model can usually be seen dseagth of a study, is that the predictors
were only measured at one point in time while tmay, in fact, vary over time. It was
beyond the scope of the current study to determhiihere were significant and
systematic differences between cohorts on thesablas or whether the covariate
predictors could be modeled similarly. Without imf@tion on how, or if, the predictors
change over time, using them to estimate a mearceyt at the age of 14 cannot be

justified statistically.
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Implications

Recommendations for further research.The current study examined a
homogeneous sample of girls who are at high riskiégative reproductive health
outcomes. These are girls who may be at high askdt developing emotional
intelligence skills, including stress managemeiltsskihis was an important area to
study, because there was a scarcity of informatiohow emotional intelligence may
develop in this type of high risk population. Or thther hand, there is still a paucity of
information regarding the development of emotianadlligence during adolescence, in
both high risk and low risk groups. In order toteetinderstand the small levels of
development seen in the current sample, it is itapoto study the development of El
over time in a more heterogeneous population, dolythose who engage in a variety of
high risk behaviors, and those adolescents whoarsidered low risk.

Although emotional intelligence includes other agpiis, including adaptability,
interpersonal, and intrapersonal intelligence dinmeent study focused exclusively on the
development of stress management skills. In oé&uty understand the development of
emotional intelligence in adolescence, it wouldrbportant to look at all of the skills
that make up this concept. These skills could lzaremed separately or in combination.
Both intrapersonal and interpersonal intelligenegeralso measured in the sample of
girls from thePrime Timestudy. Another longitudinal cohort design couldused with

girls in the control sample to determine if inteaxd inter-personal intelligence skills
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develop similarly to stress management skills esthgirls who engage in high risk
sexual behaviors.

Another possibility for future research is compgraevelopment in stress
management skills between the control and interwemgroups. There is some
preliminary evidence that stress management skdks significantly different between
these two groups at the 12 month survey (at a leiel< .001), even though these
groups did not show significant differences atlthseline survey (Sieving, McMorris, et
al., 2011). Comparing the trajectory of stress rgan@ent skills between the two groups
to look for continued significant difference couydbvide evidence regarding the efficacy
of an intervention not targeted at emotional ingelhce or stress management skills,
increasing these skills. Depending on the othexcedfof thdPrime Timeintervention,
this might also provide evidence that stress mamage skills should be targeted and
may be useful in decreasing sexual risk behavions promoting protective sexual
behaviors.

Future research could also use time-varying cotexito predict the intercept and
slope of stress management skills and other aspeetaotional intelligence. This would
also require a larger sample size, because it wadnalchatically increase the number of
parameters in the model.

Further research linking emotional intelligencgectories with subsequent
health-related behaviors could be an important steg in determining the usefulness of

El for adolescent health providers. In other wodises the development of El affect
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health behavior outcomes during later adolescendesarly adulthood? A number of
studies have linked emotional intelligence withipes and negative health behaviors,
but the majority of this research has been crosBes®l and therefore cannot address
guestions of temporal order and causation (Gheehfason, 2008; Hatzenbuehler,
McLaughlin, & Nolen-Hoeksema, 2008; Moriarty, Stbudidmarsh, Eger, & Dennsion,
2001; Rivers, Brackett, Salovey, & Mayer, 2007 nidad & Johnson, 2002). Future
research utilizing longitudinal data can examiree¢bntribution of emotional
intelligence to subsequent health behaviors. Intiaag this type of research could
examine whether certain developmental trajectaiesnotional intelligence lead to
positive health behaviors outcomes and other tgpé®jectories lead to negative health
behaviors outcomes.

Greater understanding of how trajectories of enmatiantelligence during middle
adolescence lead to health outcomes in later atkles can be informative for future
interventions. It is possible that targeting emdilointelligence during adolescence could
lead to positive health behaviors, as well as therdbehaviors that have been correlated
with El, including pro-social involvement with sabland peers, higher levels of
academic achievement, and successful transitiaasdulthood. Prior to designing
interventions to build emotional intelligence, weshbetter understand normative
development of emotional intelligence and how depelent of El relates to health

behavior outcomes.
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Recommendations for public health nursing practicavith adolescents.Stress
management skills may provide an important bufégiast high-risk environments and
exposure to chronic stress. Promoting stress mamageskills may be important for
public health nurses and other professionals wgrkiith adolescents, especially
adolescents who engage in high risk sexual behavior

This study is a first step in research that ultehagims to inform public health
nursing practice. Using a longitudinal design, stisdy produced initial evidence about
the development of emotional intelligence duringladcence information which was
previously only available through theory. This styovides critical information about
the development of stress management skills irstego engaged in high risk behaviors,
a group of interest to public health nurses. Howewmre research is needed in this area
before evidence-based public health nursing intagreas can be developed.

For example, it is important to study developmdrgranotional intelligence in
other adolescent populations. For example, the hsfhsample of participants in the
current study exhibited what appeared to be smadiueats of growth in stress
management skills over the ages of 14 to 19. Howevithout studies from other
populations, it is impossible to determine if theally was a small amount of
development. It is possible that adolescents frayareeral community-based population
would display no change in stress management skits time. If that were the case, the
“small amount” of development seen among the girkhe current study could prove to

be a relatively large increase in stress manageskdig over time.
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Nursing practice is informed by the scientific medhwhere theories are
proposed and then tested to determine if they tio&lover time and in different
populations. Innovations in practice are informgdebidence; innovative practices are
examined to determine if they have had desirecttsife

While the current study does not lead directlyractice recommendations, it
provides evidence for further research which, mtmay inform public health nursing
practice. The current study can be considered ‘#emsearch, providing an important
bridge between theoretical assertions about theldpment of emotional intelligence
and future applied researdhfuture research with diverse samples of young lgeop
confirms that emotional intelligence develops dgraolescence, that specific influences
contribute to this development, and that the dgualent of El leads to positive health
outcomes, it may be possible for public health mgrgractice to enhance the likelihood
of these outcomes through interventions targetingtenal intelligence. For example,
school nurses may implement programs in schootsatieadesigned to increase
emotional intelligence in all students. Or schaalses may target students displaying
negative behaviors or those who come from sochrr@mments that contribute to low
El, providing support to increase these studemtsiteonal intelligence as a strategy to
reduce their risk for negative health outcomes.
Conclusion

In conclusion, it appears that an acceleratedrt@®sign can be used in a sample

of adolescent girls engaged in high-risk sexuablgrs to model stress management
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skills over time. There was evidence of a small am@f positive change in stress
management skills over the ages of 14 to 19. Thasige was consistent across age
cohorts included in the current sample, indicatimag it may be due to actual increase in
the population, rather than an artifact of a hig&ffect on a single cohort. This provides
evidence that stress management skills, and pgssibtional intelligence increase over
time during adolescence. This study provides phiakny evidence regarding the
development of stress management skills and enatintelligence in a population that
has not previously been reported on. Further ssucheld confirm that stress
management skills, as well as other aspects ofienadtintelligence, increase over time
during adolescence, among high risk groups asasedieneral populations of

adolescents.
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Baseline Variables Across Cohorts

Appendix B

Mean Standard Deviation Observed Range of Scores

Variable/Indicator Age 14 Cohortif = 27)

School Connectedness 3.12 0.47 2.22-4.00
Family Connectedness 2.92 0.82 1.00-4.00
Partner Communication Re: Sexual Risk 2.23 0.51 0-B.00
Number of Sex Partners in Past Six Months 1.69 1.42 1.00-7.00
Stress Management Skills 2.73 0.72 1.33-3.83
Variable/Indicator Age 15 Cohortrf = 30)

School Connectedness 3.07 0.52 2.00-3.89
Family Connectedness 2.79 0.94 1.00-4.00
Partner Communication Re: Sexual Risk 1.97 0.53 4-3.00
Number of Sex Partners in Past Six Months 1.83 1.15 1.00-5.00
Stress Management Skills 2.36 0.65 1.17-3.50
Variable/Indicator Age 16 Cohortrf = 35)

School Connectedness 3.10 0.50 1.89-4.00
Family Connectedness 2.85 0.87 1.00-4.00
Partner Communication Re: Sexual Risk 2.00 0.53 0-3.00
Number of Sex Partners in Past Six Months 1.93 1.50 1.00-7.00
Stress Management Skills 2.52 0.67 1.50-3.83
Variable/Indicator Age 17 Cohortrf = 30)

School Connectedness 3.13 0.61 2.11-4.00
Family Connectedness 2.74 0.97 1.00-4.00
Partner Communication Re: Sexual Risk 2.28 0.54 9-3.20
Number of Sex Partners in Past Six Months 1.57 0.98 1.00-5.50
Stress Management Skills 2.59 0.75 1.00-3.67




Appendix C

Correlations Among Baseline Predictors and Streas&@iement Skills Across Cohorts

School Family Partner Number of Sex Stress Management

Connectedness Connectedness Communication Partners® Skills
Variable/Indicator Age 14 Cohortif = 27)
School Connectedness - 22 -.13 -.35 .33
Family Connectedness - 0.34 -.2% 50%*
Partner Communication - -.05 31
Number of Sex Partnérs - -0.18
Stress Management Skills -
Variable/Indicator Age 15 Cohortrf = 30)
School Connectedness - 67** .09 -407 * 37*
Family Connectedness - .09 -.38* .36*
Partner Communication - -.23° -.03
Number of Sex Partnérs - -.20°
Stress Management Skills -
Variable/Indicator Age 16 Cohortrf = 35)
School Connectedness - .34* A1 =23 .39*%
Family Connectedness - A5 -2 -.08
Partner Communication - -.39%* .10
Number of Sex Partnérs - -23°
Stress Management Skills -
Variable/Indicator Age 17 Cohortrf = 30)
School Connectedness - .65** 17 -17 .56**
Family Connectedness - .25 -1Z 51
Partner Communication - 23° -.02
Number of Sex Partnérs - .01°

Stress Management Skills

#Spearman’s non-parametric correlation
*p < 0.05*p <0.01
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Appendix D: Linear Unconditional Accelerated Cohort Model Mplus output
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Mplus VERSION 6.11
MUTHEN & MUTHEN
08/27/2011 4:29 PM

INPUT INSTRUCTIONS

Title: Equality constraints residuals equal across, linear beginning with Age Cchort 14,

SMs 8/27/11
Data: FILE IS C:\Users\Beth\Documents\Dissertation.Spring 2011\ Try05JULY2011.dat;
Variable: NAME = id ageb SEX PCom 5chC FamC SMSB SMS5S SMS0O SMSE SMST;
USEVARIABLES ARE ageb SMSE S5MSS SMS0 SMSE SMST;
MISSING ARE ALL (-99);
GROUPING IS ageb (14=1 15=2 16=3 17=4);
Model: int slp | SMSE@0O SMSS@.5 SMSO@1 SMSE@1.5 SMST@2;
[int] (1); [slp] (2);:
int (3); slp (4);
int WITH slp (5);
SMSB ({6); SMSS (6); SMSO (6); SMSE (6); SMST (6);
Model 1: int slp | SMSBEO SMSS@.5 SMSOEL SMSE@1.S5 SMSTRZ;
Model 2: int slp | SMSE@1 SMSS@1.5 SMSO@2 SMSE@2.5 SMSTR3;
Model 3: int slp | SMSEEZ2 SMSS@Z.5 SMSO@3 SMSER3.5 SMSTR4;
Model 4: int slp | SMSBE3 SMSS@3.5 SMSO@4 SMSE@4.5 SMSTES;
Output: SAMPSTAT TECH1 TECH3;

k%% WARENING
Input line exceeded 90 characters. Some input may be truncated.

Title: Eguality constraints resids equal across, beginning with Age Cchort 14, SMS B/27/

T
1 WARNING(S) FOUND IN THE INPUT INSTRUCTIONS

Equality constraints resids equal across, beginning with Age Cohort 14, SMS 8/27/11,

SUMMARY OF ANALYSIS

Number of groups 4
Number of observations
Group 1 27
Group 2 30
Group 3 35
Group 4 30

Number of dependent wariables 5
Number of independent wvariables 0
Number of continuous latent wvariables 2
Observed dependent wvariables

Continuous
SMSB SMSS SMSO SMSE SMST

Continuous latent wariables
INT SLP

Variables with special functions

Grouping variable AGEB
Estimator ML
Information matrix OBSERVED
Maximum number of iterations 1000

Page: 1
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Convergence criterion 0.500D-04
Maximum number of steepest descent iterations 20
Maximum number of iterations for Hl 2000
Convergence criterion feor Hl 0.100D-03

Input data file(s)
C:\Users\Beth\Documents\Dissertation.Spring 2011\Try05JULYZ011.dat

Input data format FREE

SUMMARY OF DATA

Group 1

Humber of missing data patterns 3
Group 2

Number of missing data patterns 3
Group 3

Humber of missing data patterns [
Group 4

Number of missing data patterns 3

COVARIANCE COVERAGE OF DATA

Minimum covariance coverage value 0.100

PROPCRTION OF DATA PRESENT FOR 1

Covariance Coverage

SMSE SMSS SMS0 SMSE SMST
SMSB 1.000
SMSS 0.926 0.926
SMS0 0.963 0.889 0.963
SMSE 0.963 0.889 0.963 0.963
SMST 1.000 0.926 0.963 0.963 1.000
PROPORTION OF DATA PRESENT FOR 2
Covariance Coverage
SMSB SMS5 SMS0 SMSE SMST
SMSE 1.000
SMSS 0.933 0.933
SMSO 0.967 0.933 0.967
SMSE 0.967 0.933 0.987 0.967
SMST 0.967 0.933 0.967 0.967 0.967
PROPORTION OF DATA PRESENT FOR 3
Covariance Coverage
SMSE SMSS SMS0 SMSE SMST
SMSB 1.000
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SMSS 0.914 0.914
SMS0 0.943 0.914 0.943
SMSE 0.943 0.886 0.914 0.943
SMST 0.943 0D.886 0.914 0.914 0.943
PROPORTION OF DATA PRESENT FOR 4
Covariance Coverage
SMSE SMSS SM50 SMSE SMST
SMSB 1.000
SMSS 0.933 0.933
SMS0 1.000 0.933 1.000
SMSE 1.000 0.933 1.000 1.000
SMST 0.967 0.933 0.967 0.967 0.967
SAMPLE STATISTICS
ESTIMATED SAMPLE STATISTICS FOR 1
Means
SMSE SMSS SMSO SMSE SMST
1 255935 2.741 2.766 2.960 2.989
Covariances
SMSEB SMSS SMS0 SMSE SMST
SMSE 0.497
SMsSS 0.247 0.471
SMSO 0.246 0.302 0.387
SMSE 0.150 0D.238 0.241 0.418
SMST D.:185 0.224 021 0.247 0.303
Correlations
SMSB SMSS SMS50 SMSE SMST
SMSB 1.000
SMSS 0.510 1.000
SMS0 0.560 0.708 1.000
SMSE 0.330 0.5386 0.5%9 1.000
SMST 0.475 0.5924 0.620 0.694 1.000
ESTIMATED SAMPLE STATISTICS FOR 2
Means
SMSE SMSS SMS0 SMSE SMST
1 2.356 2.421 2.530 2_531 2.778
Covariances
SMSB SMSS SMS0 SMSE SMST
SMSE 0.405
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EMSS 0.288 0.631
SMS0 0.351 0.386 0.586
SMSE 0.281 0.428 0.374 0.605
SMST 0.315 0.364 0.315 0.368 0.547
Correlations
SMSB SMSS SMS0O SMSE SMST
SMSB 1.000
SMSS 0.570 1.000
SMS0 0. 722 0.636 1.000
SMSE 0.568 0.693 0.628 1.000
SMST 0.670 0.620 0.556 0.639 1.000
ESTIMATED SAMPLE STATISTICS FOR 3
Means
SMSEB SMSS SMS0 SMSE SMST
1 2519 2T o2 A ] 2.701
Covariances
SMSE SMSS SMS0 SMSE SMST
SMSB 0.434
EMSS 0.198 0.424
SMS0 D-391 0.150 0.417
SMSE 0.127 0.101 0.268 0.345
SMST 0.146 0.134 0.296 0.254 0.425
Correlations
SMSE SMSS5 SMS0 SMSE SMST
SEMSEBE 1.000
SMSS 0.462 1.000
SMSO0 0.450 0.358 1.000
SMSE 0.329 0.264 0.706 1.000
SMST 0.340 0.317 0.704 0.663 1.000
ESTIMATED SAMPLE STATISTICS FOR 4
Means
SMSE SMSS SMS0 SMSE SMST
1 2.590 2._.715 2.700 2.688 2,743
Covariances
SMSB SMSS SMS0O SMSE SMST
SMSB 0.539
SMSS 0.308 0.3920
SMSO 0.317 0.266 0.485
SMSE 0.210 0.215 0.314 0.539
SMST 0.085 0.132 0.232 0.300 0.549
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Correlations
SMSBE SMSS SM50 SMSE SMST
SEMSEB 1.000
SMSS 0.672 1.000
SMSO0 0.620 0.612 1.000
SMSE 0.389 0.469 0.615 1.000
SMST 0.156 0.284 0.450 0.552 1.000
MAXIMUM LOG-LIKELIHOOD VALUE FOR THE UNRESTRICTED (H1) MODEL IS -470.08%9

THE MODEL ESTIMATION TERMINATED NORMALLY

MODEL FIT INFORMATION

Number of Free Parameters 6
Loglikelihood
HO Value -508.795
H1 vValue -470.089

Information Criteria

Akaike (AIC) 1029.590
Bayesian (BIC) 1046.414
Sample-sSize Adjusted BIC 1027.443

(n* = (n + 2) / 24)

Chi-Square Test of Model Fit

Value 77.411
Degrees of Freedom 74
P-Value 0.3704

Chi-Square Contributions From Each Group

24.280
19.198
18.923
15.009

(= P O

EMSER (Root Mean Sgquare Error Of Approximation)

Estimate 0.039

90 Percent C.I. 0.000 0.113

Probability EMSEA <= .03 0.547
CFI/TLI

CFI 0.985

TLT 0.992

Chi-Square Test of Model Fit for the Baseline Model

Value 271.215
Degrees of Freedom 40
P-Value 0.0000

SEME. (Standardized Root Mean Sgquare Residual)
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Value

MODEL RESULTS

Group 1

INT |
SMSE
SMSS
SMSO
SMSE
SMST

SLP |
SMSE
SMSS
SMS0
SMSE
SMST

INT WITH
SLP

Means
INT
SLP

Intercepts
SMSB
SMSS
SMS0
SMSE
SMST

Variances
INT
SLP

Residual Variances
SMSB
SMSS
SME0
SMSE
SMST

Group 2

INT |
SMSE
SMSS
SMSO
SMSE
SMST

SLP |
SMSB
SMSS
SMS0

Estimate

et ot

N -=-O O

oM

(el RNelele]

ocoocooo

L

.000
.000
.000
.000
.000

.000
.500
.000
.500
.000

.094

.472
.081

.000
.000
.000

.000

.530
.033

.201
.201
.201
.201
.201

.000
.500
.000

S.E.

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

0.041

0.092
0.028

0.000
0.000
0.000
0.000
0.000

0.145
0.013

0.015
0.015
0.015
0.015
0.015

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000

0.359

Est./S.E.

999.000
999,000
993.000
999.000
999.000

999,000
999.000
999.000
999.000
999.000

-2.288

26.874
2.848

999,000
999.000
993,000
999,000
999.000

3.653
2.485

13.202
13.202
13.202
13.202
13.202

999.000
999,000
999.000
993.000
999,000

999.000
993,000
993.000

Two-Tailed

P-Value

999,
999,
999.
999.
999.

999,
999.
999,
999,
999.

oo

999,
9990,
999.
999,
999,

oo

(==l

9549,
9949,
999.
8999,
999,

999,
999,
999.

000
000
000
000
000

000
000
000
000
000

.000
.004

000
000
000

000

.000
.013

.000
.000
.000
.000
.000

000
000
000
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SMSE
SMST

INT WITH
SLP

Means
INT
SLP

Intercepts
SMSB
SMSS
SMS0
SMSE
SMST

Variances
INT
SLP

Residual Variances
SMSB
SMSS
SMS0O
SMSE
SMST

Group 3

INT |
SMSB
SMSS
SMS0
SMSE
SMST

SLP |
SMSE
SMSS
SMS0
SMSE
SMST

INT WITH
SLP

Means
INT
SLP

Intercepts
SMSB
SMSS
SMS0
SMSE
SMST

Variances
INT
SLP

Residual Variances
SMSE

P
i

-0

[=N ]

[[="R LR PR N I oS ) et ok ko oocooo oococoo

oo ocoo [=3N)

oo

500
000

.094

472
.081

.000
.000
.000
.000
.000

-530
.033

.201
.201
2201
.201
.201

.000
.000
.000
.000
.000

.000
.500
.000
.500
.000

.094

.472
.081

.000
.000
.000
.000
.000

.530
.033

.201

0.000
0.000

0.041

0.092
0.028

0.000
0.000
0.000
0.000
0.000

0.145
0.013

0.015
0.015
0.015
0.015
0.015

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000

0.041

0.092
0.028

0.000
0.000
0.000
0.000
0.000

0.145
0.013

0.015

999.000
993.000

-2.288

26.874
2.848

999,000
999.000
999.000
999,000
993.000

3.653
2.485

13.202
13.202
13.202
13.202
13.202

999,000
999,000
993.000
999.000
999.000

999.000
993.000
999.000
999.000
993,000

-2.288

26.874
2.848

999,000
999.000
999.000
999,000
999.000

3.653
2.485

13.202

999.
8999,

[=N=)

999,
999.
999,
999,
999.

oo

cCcooco

999,
999,
999,
9949,
999,

999,
099
999,
999,
999.

oo

9949,
999,
9549,
9949,
999.

oo

000
000

.022

.000
.004

000
000
000
000
000

.000
.013

.000
.000
.000
.000
.000

000
000
000
000
000

000
000
000
000
000

.000
.004

000
000
000
000
000

.000
.013
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SMSS
SMSO
SMSE
SMST

Group 4

INT |
SMSB
SMSS
SMS0
SMSE
SMST

SLP |
SMSB
SMSS
SMSO
SMSE
SMST

INT WITH

SLP

Means
INT
SLP

Intercepts
SMSB
SMS5
SMS0
SMSE
SMST

Variances
INT
SLP

Residual Variances

SMSB
SMSS
SMS0
SMSE
SMST

QUALITY OF NUMERICAL RESULTS

ococoo

[

(8, B = S R Y ]

oM

oocCocoo

ocoocooo

=201
.201
.201
.201

.0oo0
.000
.000
.000
.000

.000
.500
.000
.500
.000

.0%4

472
.081

.000
.000
.000
.000

.530
.033

.201
.201
.201

.201

Condition Number for the Information Matrix
(ratio of smallest to largest eigenwvalue)

TECHNICAL 1 QUTPUT

PARAMETER SPECIFICATION FOR 1

NU

SMSB

0.015 13.202 0.000
0.015 13.202 0.000
0.015 13.202 0.000
0.015 13.202 0.000
0.000 999.000 999.000
0.000 999.000 999.000
0.000 999.000 999.000
0.000 999.000 999.000
0.000 999.000 993.000
0.000 999.000 999.000
0.000 999.000 999.000
0.000 999.000 999.000
0.000 999,000 993.000
0.000 999.000 999.000
0.041 -2.288 0.022
0.092 26.874 0.000
0.028 2.848 0.004
0.000 999.000 999.000
0.000 999.000 999.000
0.000 999.000 999.000
0.000 993.000 999.000
0.000 999.000 999.000
0.145 32653 0.000
0.013 2.485 0.013
0.015 13.202 0.000
0.015 13.202 0.000
0.015 13.202 0.000
0.015 13.202 0.000
0.015 13.202 0.000
0.527E-03
SMSS SMS0 SMSE SMST
0 0
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LAMBDA
INT SLP
SMSB 0 0
SMSS 0 0
SMS0 0 0
SMSE 0 0
SMST 0 0
THETA
SMSB SMSS SMS0 SMSE SMST
SMSB 1
S5MsS5 0 -
SMS0 0 0 i}
SMSE 0 0 0 1
SMST 0 0 0 0 i
RLPHA
INT SLP
il 2 3
BETA
INT SLP
INT 0 0
SLP 0 0
PSI
INT SLP
INT 4
SLP 5 6
PARAMETER SPECIFICATION FOR 2
NU
SMSB SMSS SM50 SMS5E SMST
i 0 0 0 0 0
LAMBDA
INT SLP
SMSB 0 0
SMS55 0 0
SMS0 0 0
SMSE 0 0
SMST 0 0
THETA
SMSE SMSS SMS0 SMSE SMST
SMSB i
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SMSS 0 1
SMS50 0 0 1
SMSE 0 0 0 1
SMST 0 0 0 0 18
RLPHA
INT SLP
1 2 3
BETA
INT SLP
INT 0 0
SLP 0 0
PSI
INT SLP
INT 4
SLP L 6

PARAMETER SPECIFICATICN FOR 3

NU
SMSB SMSS SM50 SMSE SMST
1 0 0 0 0 0
LAMEDA
INT SLFP
SMSB 0 0
SMS5 0 0
SMS0 0 0
SMSE 0 0
SMST 0 0
THETA
SMSB SMSS SMS0Q SMSE SMST
SMSB 11
SMSS 0 1.
SMS0 0 0 il
SMSE 0 0 0 1
SMST 0 0 0 0 1
ALPHA
INT SLF
1 2 )
BETA
INT SLP
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INT 0 0
SLP 0 0
PSI
INT SLP
INT 4
SLP 5 6

PAREMETER SPECIFICATICN FOR 4

NU
SMSB SMSS SM50 SMSE SMST
1 0 0 0 0 0
LAMBDA
INT SLP
SMSEB 0 0
SMS5 0 0
SM50 0 0
SMSE 0 0
SMST 0 0
THETA
SMSB SMSS SMS50 SMSE SMST
SMSB 1
SMSS 0 1
SMS0 0 0 1
SMSE 0 0 0 1
SMST 0 0 0 0 i1
ALPHA
INT SLP
1 2 3
BETA
INT SLF
INT 0 0
SLP 0 0
PSI
INT SLP
INT 4
SLP 5 6

STARTING VALUES FOR 1

NU
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SMSB SMSS SMS0 SMSE SMST
1 0.000 0.000 0.000 0.000 0.000
LAMEBDA
INT SLF
SMSE 1.000 0.000
SMSS 1.000 0.500
SMS50 1.000 1.000
SMSE 1.000 1.500
SMST 1.000 2.000
THETA
SMSB SMSS SMS50 SMSE SMST
SMSB 0.258
SMS5 0.000 0.255
SMS0 0.000 0.000 D.194
SMSE 0.000 0.000 0.000 0.206
SMST 0.000 0.000 0.000 0.000 155
ARLPHA
INT SLP
3 0.000 0.000
BETA
INT SLFP
INT 0.000 0.000
SLP 0.000 0.000
PSI
INT SLP
INT 0.422
SLP 0.000 0.103

STARTING VALUES FOR 2

NU
SMSEB SMSS SMS0Q SMSE SMST
1 0.000 0.000 0.000 0.000 0.000
LAMBDA
INT SLP
SMSB 1.000 1.000
SMSS 1.000 1.500
SMsS0 1.000 2.000
SMSE 1.000 2.500
SMST 1.000 3.000
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THETA
SMSB SMSS SM50 SMSE SMST
SMSEB 0.258
SMSS 0.000 0.255
SMS0 0.000 0.000 D.194
SMSE 0.000 0.000 0.000 0.206
SMST 0.000 0.000 0.000 0.000 0455
ALPHA
INT SLP
1 0.000 0.000
BETA
INT SLP
INT 0.000 0.000
SLP 0.000 0.000
PSI
INT SLP
INT 0.422
SLP 0.000 0.103
STARTING VALUES FOR 3
NU
SMSB SMSS SMS50 SMSE SMST
i 0.000 0.000 0.000 0.000 0.000
LAMBDA
INT SLP
SMSB 1.000 2.000
SMSS 1.000 2.500
SMsS0 1.000 3.000
SMSE 1.000 3.500
SMST 1.000 4,000
THETA
SMSB SMSS SMS0 SMSE SMST
SMSB 0.258
SMsSS 0.000 0.255
SMS50 0.000 0.000 D.194
SMSE 0.000 0.000 0.000 0.206
SMST 0.000 0.000 0.000 0.000 0.157
RLPHA
INT SLP
1 0.000 0.000
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INT
SLP

INT
SLP

SMSB
SMSS
SEMS0
SMSE
SMST

SMSB
SMSS
SMs50
SMSE
SMST

INT
SLP

INT
SLP

BETA
INT

0.000

0.

PSI
INT

0.422

0.

STARTING VALUES FOR 4

NU

SMSB

il B::

LAMBDA
INT

.000
. 000
.000
.000
. 000

ot otk

.258

ARLPHA
INT

BETA
INT

.000
.000

.422
.000

ooo

D00

000

.000
. 000
.000

SLP

SLP

0.

SMSS

0.000

0.

noo

103

SM50 SMSE SMST

0.

SLP

[ B =R S R}

SMSS

000

.000
.500
.000
.500
.000

0.000 0.000 0.000

SM50 EMSE SMST

cooo

SLP

SLP

oo

SLP

Z2hh
.000
.000
.000

.000

.000
.000

-103

0.194
0.000 0.206
0.000 0.000 0.157
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TECHNICAL 3 OQUTPUT

ESTIMATED COVARIANCE

MATRIX FOR PARAMETER ESTIMATES

1 2 3 4 5
1 0.000
2 0.000 0.008
3 0.000 -0.002 0.001
4 -0.001 -0.001 0.000 0.021
5 0.000 0.000 0.000 -0.006 0.002
6 0.000 0.000 0.000 0.001 -0.001
ESTIMATED COVARIANCE MATRIX FOR PARAMETER ESTIMATES
6
6 0.000
ESTIMATED CORRELATION MATRIX FOR PARAMETER ESTIMATES
i 2 3 4 5
il 1.000
2 0.044 1.000
3 -0.075 -0.823 1.000
4 -0.293 -0.055 0.066 1.000
5 02321 0.030 -0.044 -0.924 1.000
6 -0.353 -0.018 0.050 0.756 -0.921
ESTIMATED CORRELATION MATRIX FOR PARAMETER ESTIMATES
6
6 1.000

Beginning Time:
Ending Time:
Elapsed Time:

MUTHEN & MUTHEN
3463 Stoner Ave.
Los Angeles, CA 90066

Tel: (310) 391-9971
Fax: (310) 391-8971

Web: www.StatModel.com

16:29:59
16:29: 59
00:00:00

Support: Support@sStatModel.com

Copyright (c) 1998-2011 Muthen & Muthen
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Appendix E: Linear Accelerated Cohort Model with Covariates Mplus Output



C:\Users‘\Beth\DocumentsiDiss. .
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.\ageb.sms.14.i.s.resid.equal.recode.pcom.schcon_8.31.11.o0ut

Mplus VERSION 6.11
MUTHEN & MUTHEN
08/31/2011 12:43 PM

INPUT INSTRUCTIONS

Title: Final model- linear,

ort design

partner communication & school connectedness accelerated coh

Data: FILE IS C:\Users\Beth\Documents\Dissertation.Spring 2011\Final.Mplus.30AUG1l.dat;

Variable: NAME = id ageb SEX SMSB S5MSS SMSO SMSE SMST FamC PCom SchC;

USEVARIABLES ARE ageb SMSE SMSS SMSO SMSE SMST PCom SchC;
MISSING ARE ALL (-29);
GROUPING IS ageb (14=1 15=2 16=3 17=4);

Model: int slp | SMSB@0 SMSS@.5 SMSOE1 SMSE@1.5 SMST@2;

[int] (1); [slp]
int (3); slp (4)
int WITH slp (5)
int ON PCom (6);
int ON SchC (7);
slp ON PCom (8);

r
¥

(2);

SMSB (9); SMSS (9); SMSO (9); SMSE (9); SMST (9);

Model 1: int slp |
Model 2: int slp |
Model 3: int slp |
Model 4: int slp |

SMSB@0O SMSS@.5 SMSO@1 SMSE@1.5 SMSTRZ;

SMSBE1 SMSS@l.5 SMSO@2 SMSE@2.5 SMSTE3;
SMSB@EZ SMSS5@2.5 SMSO@3 SMSE@3.5 SMSTE4;
SMSB@3 SMSS@3.5 SMSO@4 SMSE@4.5 SMSTE@5;

Output: SAMPSTAT TECH1 TECH3;

**x* WAENING

Input line exceeded 90 characters.
Title: Final model- linear,

ort

1 WARNING(S) FOUND IN THE INPUT INSTRUCTIONS

Final model- linear,
SUMMARY OF ANALYSIS

Number of groups

Number of observations

Group 1
Group 2
Group 3
Group 4

Number of dependent wvariables
Number of independent wvariables

Number of continuous

latent variables

Observed dependent wvariables

Continuous
SMSB SMSS

Observed independent
BCOM SCHC

SM50 SMSE SMST

variables

Continuous latent wariables

INT sLP

Variables with special functions

Some input may be truncated.
partner communication & schoeol connectedness accelerated coh

partner communication & school connectedness accelerated cohort
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C:\Users\Beth\Documents\Diss...\ageb.sms.14.i.s.resid.equal.recode.pcom.schcon_8.31.11.0ut
Grouping variable AGEER
Estimator ML
Information matrix OBSERVED
Maximum number of iterations 1000
Convergence criterion 0.500D-04
Maximum number of steepest descent iterations 20
Maximum number of iterations for H1 2000
Convergence criterion for Hl 0.100D-03

Input data file(s)

C:\Users\Beth\Documents\Dissertation.Spring 2011\Final.Mplus.30AUG1l.dat

Input data format FREE

SUMMARY OF DATA

Group 1

Humber of missing data patterns 3
Group 2

Number of missing data patterns 3
Group 3

HNumber of missing data patterns [
Group 4

Number of missing data patterns 3

COVARIANCE COVERAGE OF DATA

Minimum covariance coverage value 0.100

PROPCRTICN OF DATA PRESENT FOR 1

Covariance Coverage

SMSB SMSS SMS0 SMSE SMST
SMSB 1.000
SMSS 0.926 0.926
SMSO 0.963 0.889 0.963
SMSE 0.963 0.889 0.963 0.963
SMST 1.000 0.926 0.963 0.963 1.000
PCOM 1.000 0.926 0.963 0.963 1.000
SCHC 1.000 0.926 0.963 0.963 1.000
Covariance Coverage
PCOM SCHC
PCOM 1.000
5CHC 1.000 1.000
PROPORTION OF DATA PRESENT FOR 2
Covariance Coverage
SMSB SMSS SMS0 SMSE SMST
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s.resid.equal.recode .pcom. schcon_8.31.11.0ut

SMSB 1.000
SMSS 0.933 0.933
SMSO 0.987 0.933 0.987
SMSE 0.967 0.933 0.967 0.967
SMST 0.967 0.933 0.967 0.967 0.967
BCOM 1.000 0.933 0.987 0.967 0.987
SCHC 1.000 0.933 0.967 0.967 0.967
Covariance Coverage
PCOM SCHC
PCOM 1.000
SCHC 1.000 1.000
PROPORTION OF DATA PRESENT FOR 3
Covariance Coverage
SMSBE SMS5 SMS0 SMSE SMST
SMSBE 1.000
SMSS 0.914 0.914
SMS0 0.943 0.914 0.943
SMSE 0.943 0.886 0.914 0.943
SMST 0.943 0.886 0.914 0.914 0.943
PCOM 1.000 0D.914 0.943 0.943 0.943
SCHC 1.000 0.914 0.943 0.943 0.943
Covariance Coverage
PCCOM SCHC
BCOM 1.000
SCHC 1.000 1.000
PROPORTION OF DATA PRESENT FOR 4
Covariance Coverage
SMSE SMS5 SMS0 SMSE SMST
SMSB 1.000
SMSS 0.933 0.933
SMSO 1.000 0.933 1.000
SMSE 1.000 0.933 1.000 1.000
SMST 0.967 0.933 0.967 0.967 0.967
PCOM 1.000 0.933 1.000 1.000 0.987
SCHC 1.000 0.933 1.000 1.000 0.967
Covariance Coverage
PCOM SCHC
PCOM 1.000
SCHC 1.000 1.000

SAMPLE STATISTICS

Page: 3



189



190



191



192



193



194



195



196



197



198



199



200



201



202



203



204



205



