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Abstract

Introduction: Few studies investigated the combined patterns of individual assets (e.g., social 

competence, positive identity) and mental health symptoms (MHS) in adolescents. This study 

examined the patterns of early adolescents’ individual assets and MHS and whether identified 

patterns were associated with later adolescents’ outcomes.

Methods: Participants were 352 (164 boys, 188 girls) adolescents who were primarily African-

American and from low socioeconomic status families, participating in a prospective study of the 

effects of prenatal cocaine exposure from birth in the Midwest United States. Individual assets, 

using the Developmental Assets Profile, and MHS, using the Youth Self-Report, were assessed at 

age 12. Substance use, via self-report and biologic assays, early (before age 15) sexual behaviors, 

and behavioral adjustment were assessed at age 15.

Results: Latent profile analysis indicated four distinctive profiles: low assets with elevated MHS 
(P1, n=54, 15.3%); adequate assets with thought and social problems (P2, n=84, 23.9%); low 
assets without MHS (P3, n=101, 28.7%); and high assets without MHS (P4, n=113, 32.1%). 

Children in the profile with high assets without MHS (P4) were more likely to have a higher IQ 

and to be in a more optimal environment (higher parental monitoring and less family conflict) than 

those in other profiles. Although profiles with MHS were associated with adolescent risk 

behaviors, this relationship was more pronounced for girls than for boys.
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Conclusions: Girls in the low assets with elevated MHS (P1) should be a primary concern for 

preventive intervention. Our study demonstrates the heterogeneity of individual patterns of 

adaptation and maladaptation.
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Introduction

Adolescence is a period of rapid growth and learning. Marked by physical maturation, 

identity exploration, expanded social and peer relationships, academic challenges, and the 

drive for independence, adolescents are exposed to opportunities for both enrichment and 

risk experimentation (Schwartz, Pantin, Coatsworth, & Szapocznik, 2007; Warren, Wray-

Lake, Rote, & Schubert, 2016). Studies on adolescence have tended to be problem-focused, 

attending to mental health symptoms (MHS) such as delinquency, depression, and substance 

use, in keeping with a “stress-and-storm” view of adolescence (Hall, 1904). From this 

perspective, the absence of problems is indicative of optimal adolescence development, and 

problem reduction is the focus of the intervention. In the 1990s, an alternative approach 

emphasizing the strength of youth and the plasticity of human development began to gain 

prominence (Lerner, 1998). In this approach, individual assets, such as school engagement 

(Li & Lerner, 2011), social competence (Burt & Roisman, 2010; Sørlie, Hagen, & Ogden, 

2008), positive identity reflecting an optimistic future outlook and sense of purpose 

(Schmid, Phelps, & Lerner, 2011), positive values of honesty, integrity, responsibility, and 

caring that form a young person’s inner guidance system (Lerner et al, 2012), are expected 

to reduce the risk of MHS (Scales & Leffert, 2004; Schwartz et al., 2010).

Although MHS and individual strengths/assets tend to be inversely related to each other 

(Jelicic, Bobek, Phelps, Lerner, & Lerner, 2007), the magnitude of the correlation is modest 

at best (Kokko, Temblay, La course, Nagin, & Vitaro, 2006). Further, some behaviors 

typically thought to be risky (e.g., aggressive behaviors) may have adaptive values, 

especially in a resource-deprived, urban, inner-city with diminished opportunities and 

prospects (Ellis et al., 2012; Miller & Sperry, 1987; Min, Minnes, Kim, Yoon, & Singer., 

2018), complicating further efforts to understand and promote optimal adolescent 

development. Using the 4-H study of Positive Youth Development (PYD) sample, Arbeit et 

al. (2014) demonstrated that higher levels of confidence and competence were found not 

only in adolescents showing fewer depressive symptoms and engagement in problem 

behaviors (bullying, delinquency, sexual activity), but also in adolescents reporting alcohol 

and marijuana use. This co-occurrence of adaptive functioning (conceptualized as self-

esteem, life satisfaction, connection with others) and risk behavior (delinquency and 

substance use) was also observed in a subgroup of adolescents using a nationally 

representative United States sample (Warren et al. 2016), suggesting that the presence of 

strengths may not necessarily imply an absence of risk or MHS (Min et al., 2018a).

Although these studies represent an endeavor to understand adolescent development in a 

more comprehensive and integrative way (Masten & Curtis, 2000; Schwartz et al., 2007), 
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relatively few studies have examined the combined patterns of both dimensions of MHS and 

individual assets as a whole, especially in at-risk adolescents. Assessing the totality of 

attributes, comprising both individual assets/strength and MHS in the context of each other 

rather than in isolation, is crucial for understanding the course of development (Cicchetti, 

2013; Magnusson, 2003). The presence of any one attribute, whether it is strength or 

liability, will have different developmental implications depending on the complex matrix of 

individuals’ other characteristics. For example, child externalizing behavior problems may 

have different developmental implications depending on whether the child is socially 

competent or not. Only two empirical studies (Orpinas, Raczynski, Peter, Colman, & 

Bandalos, 2015; Rose, Lindsey, Xio, Finigan-Carr, & Joe, 2017), to our knowledge, 

examined different patterns across both strengths/assets and MHS within individual 

adolescents by identifying distinct groups via indicators of positive assets and MHS. Using 

the 6th-grade sample of the Healthy Teens Longitudinal Study data, Orpinas et al. (2015) 

examined teachers’ ratings on adaptive skills (i.e., leadership, social skills, and study skills), 

school problems (i.e., attention and learning problems), internalizing symptoms (i.e., 

anxiety, depression, and somatization), and externalizing symptoms (i.e., aggression, 

hyperactivity, and conduct) to identify meaningful groups with different configurations of 

adolescent assets and risks. Seven latent groups were identified. Two groups (“well-adapted” 
and “average”) did not have any problems, but the “well-adapted” had better study skills and 

fewer attention problems than the “average.” The “average, social skills deficit” group 

demonstrated lower leadership and study skills, but otherwise functioned at the level of the 

normative average. The “internalizing” group had borderline scores in anxiety and 

somatization, while functioning at the normal range in all other domains. Three groups were 

identified based on the severity of externalizing behavior problems-the “externalizing,” 
“disruptive behavior with school problems,” and “severe problems” groups- with children of 

severe problems having more pervasive problems across multiple domains, as indicated by 

greater internalizing and school problems and less adaptive skills.

Similarly, the Rose and colleagues’ study (2017) on a national probability sample of 1,170 

Black adolescents aged 13–17 years, identified four groups: “troubled,” “vulnerable,” 
“symptomatic but content,” and “positive mental health.” Both the “troubled” and 

“vulnerable” groups had low levels of internal assets (defined as self-esteem, mastery, life 

satisfaction, and social integration), but the “troubled” group had high levels of 

psychopathology (defined as depressive symptoms and severity of mental disorder), while 

the “vulnerable” had low psychopathology. Both “symptomatic but content” and “positive 
mental health” had higher levels of internal assets but differed by the levels of 

psychopathology. Adolescents in the “symptomatic but content” group exhibited high levels 

of psychopathology, whereas those in the “positive mental health” group exhibited no 

psychopathology. Although both studies identified two typical common groups of well-

adjusted/normative and maladjusted/troubled, differences in the nature of the samples, 

informants, operationalization of internal assets and MHS, and ages at assessment might 

yield variability in the number of subgroups and their nature.

The purpose of the current study is to identify the underlying classes of similar “profiles” on 

the basis of internal assets and MHS in at-risk urban children at 12 years through a person-

oriented analytic approach (Lanza, Flaherty, & Collins, 2003). The person-centered 
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approach allows detection of subgroups with distinct patterns of high and low scores across 

components of assets and MHS, which may not fit the average patterns generated by 

traditional variable-centered approaches. Thus, it is especially useful for identifying atypical 

subgroup such as children with positive assets yet MHS or children with no assets yet no 

MHS.

In order to better understand different profiles derived, we examined multiple socio-

demographic characteristics shown to be related to individual assets and MHS, including 

child IQ (Harden et al., 2017), maternal education (Hughes, Toro, Harding, Way, & Rarick, 

2016) and psychological distress (LaGasse et al., 2016; Singer et al., 1997; Min, Singer, 

Minnes, Kim, & Short, 2013), quality of the home environment (Min et al., 2014a; Singer et 

al., 2008), and adoptive/foster care placement (Linares et al., 2005; Singer et al., 2004). 

Also, we assessed variables characterizing the interpersonal developmental contexts in 

which adolescents transact (Cicchetti & Rogosch, 2002), such as parental attachment (Min, 

Minnes, Yoon, Short, & Singer, 2014b) and monitoring (Dittus et al., 2015), family conflict 

(Fosco, Stormshak, Dishion, & Winter, 2012), violence exposure (Kobulsky et al., 2016; 

Minnes et al., 2014), and maltreatment (Min et al., 2016; Min et al., 2018b).

The clinical significance and validity of each profile were evaluated by comparing 

adolescent substance use, early sexual risk behavior, and behavioral adjustment assessed at 

age 15. Interactions between the identified profiles and gender were explored due to well-

known gender differences in patterns of drug use (Becker, McClellan, & Reed, 2016), sexual 

behaviors (Dir, Coskunpinar, & Cyders, 2014; Zimmer-Gembeck & Helfand, 2008; Min, 

Minnes, Lang, Yoon, & Singer, 2015), and mental health status (Else-Quest, Hyde, 

Goldsmith, & Van Hulle, 2006; Salk, Hyde, & Abramson, 2017). We hypothesized that: 1) 

heterogeneous profiles exist in at-risk urban children and can be identified as distinct 

subgroups; and 2) a more problematic profile (e.g., low assets with MHS) would be related 

to adolescent substance use, early sexual behavior, and poorer mental health.

Method

Sample and Procedure

The study sample consisted of 352 children (164 boys, 188 girls) recruited at birth 

(September 1994 to June 1996) from a large, urban, teaching hospital in the Midwest United 

States for a longitudinal investigation of the developmental effects of prenatal cocaine 

exposure (Min et al., 2014; Minnes et al., 2010; Minnes, et al., 2014; Singer et al., 2004; 

Singer et al., 2008). Drug toxicology screenings were administered to 647 mothers and 

infants at delivery who were identified to be high risk due to lack of prenatal care, maternal 

behavior suggesting intoxication, self-admitted drug use, or a history of involvement with 

the Department of Children and Family Services. Women with a psychiatric history of 

severe depression, bipolar disorder or schizophrenia, low intellectual functioning indicated 

in medical chart, HIV positive status or chronic medical illness were excluded, as were 

infants with Down syndrome, fetal alcohol syndrome or congenial heart defects. Of the 593 

eligible participants, 415 infants enrolled in the study. Twelve children died after enrollment 

from sudden infant death syndrome (6), respiratory distress syndrome (2), cardiopulmonary 

arrest (1), pneumonia (1), accidental asphyxia (1), and unknown illness (1). The present 
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study utilized data from 352 adolescents who completed a behavioral assessment at age 12, 

representing 87% retention of the 403 living participants. The 51 non-participating children 

(21 drop-out, 17 lost contact, 3 low intellectual functioning (IQ < 50), and 10 incomplete 

data) were more likely to be white (p < .04) and to have birth mothers who graduated from 

high school (p < .03) than the 352 participants. There were no other differences in 

sociodemographic and prenatal drug exposure characteristics.

The Institutional Review Board of the participating hospital approved all research 

procedures. The longitudinal follow-up assessments on children and their caregiver were 

conducted at the university-based developmental research lab at 1, 6, 12, and 18 months and 

2, 4, 6, 9, 10, 11, 12, and 15 years of age postpartum. Parental written informed consent was 

obtained at each visit, with child assent beginning at age 9. At each follow up visit, a trained 

research assistant blind to cocaine exposure status, as well as other prenatal exposure, 

administered the behavioral and cognitive assessment protocol to the children. A different 

research assistant conducted caregiver interviews privately. All participants were given a 

monetary stipend, lunch, and transportation costs if needed. A Certificate of Confidentiality 

number (DA-98–91) was obtained from U.S. Department of Health and Human Services to 

protect the release of drug-related information.

Participating adolescents were primarily African American (n = 284, 80.7%), with an 

additional 11.3% White (n=40), 3.7% Hispanic (n=13), and 4.3% (n=15) biracial (n=13) or 

Asian (n=2). On average, adolescents were 12.09 (SD = .25) years of age at assessment. 

Forty-two percent of their mothers (n = 146) had not finished high school, with a mean of 

11.73 years of education (SD = 1.56). A majority of the adolescents (n = 304, 86%) were 

prenatally exposed to at least one substance and two-thirds (n = 232) to ≥ 2 substances. Half 

of the children (n = 177) were prenatally exposed to cocaine, 64% (n = 217) to tobacco, 77% 

(n = 261) to alcohol, and 31% (n = 105) to marijuana. The majority of the sample reported 

being recipients of free lunch (n = 279, 84%) and Medicaid (n = 266, 80%) at age 15.

Measures

Child individual assets—Individual assets were assessed at age 12 using the 32-item 

Internal Assets subscale of the widely used Developmental Assets Profile (DAP; Search 

Institute, 2005). It is a youth self-report designed to assess 11 to 18 year-old adolescents’ 

positive experiences and qualities within the last 3 months using a 4-point Likert scale (0 = 

not at all/rarely; 1 = somewhat/sometimes; 2 = very/often; and 3 = extremely/always). The 

internal assets scale identifies characteristics and behaviors that reflect positive personal and 

psychosocial growth, including commitment to learning (7 items, α = .82; e.g., “I do my 

homework,” “I care about school”), positive values (11 items, α = .82; e.g., “I stand up for 

what I believe in,” “I stay away from tobacco, alcohol, and other drugs”), social 

competencies (8 items, α = .76; e.g., “I express my feelings in proper ways,” “I plan ahead 

and make good choices”), and positive identity (6 items, α = .70; e.g., “I feel good about 

myself,” “I feel in control of my life and future”), with a possible range of 0–30. Higher 

scores indicate greater assets, with scores < 15 indicating challenged, 15 – 20 vulnerable, 21 

– 25 adequate, and > 25 indicating thriving assets (Scales, 2011).

Min et al. Page 5

J Adolesc. Author manuscript; available in PMC 2020 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Child mental health symptoms—Internalizing (anxious or depressed, withdrawn, 

somatic complaints; α= .86), externalizing (aggression and rule-breaking behaviors; α= .

87), attention problems (α= .74), thought problems (α= .71), and social problems (α= .67) 

were assessed at age 12 using the Youth Self Report (YSR; Achenbach & Rescorla, 2001), a 

105-item youth self-rating of emotional, behavioral and social problems in the last 6 months. 

Items were written at the 5th grade reading level and rated on a 3-point scale (0 = not true to 

2= very often or often true). T-scores were standardized for gender and age, with higher 

scores indicating more MHS. T-scores < 60 in broadband (internalizing and externalizing) 

scores are considered in the normal range; 60–63 represent borderline scores; and scores > 

63 are in the clinical range. T-scores < 65 in syndrome scale scores are considered in the 

normal range; 65–69 borderline scores; and scores > 69 are in the clinical range (Achenbach, 

1991).

Adolescent outcomes at age 15—Adolescent substance use was assessed at age 15 

using self-report and biologic assays. Self-reported alcohol, tobacco, and marijuana use were 

assessed using the Youth Risk Behavior Surveillance System (YRBSS; Centers for Disease 

Control and Prevention, 2009). Research nurses from the university’s NIH-funded Clinical 

Research Unit collected samples of participants’ urine, hair, and/or bloodspots, and sent 

them to the United States Drug Testing Laboratory for analysis (See Minnes et al., 2014 for 

a complete description of adolescent drug use assessment). Respondents positive on either 

self-report or biologic assays for a particular drug were coded 1 (yes) for that drug. Early 

sexual intercourse, defined as sexual intercourse prior to 15th birthday, was assessed at age 

15 using the YRBSS. Behavioral adjustment was assessed at age 15 with the Problem 

Oriented Screening Instrument for Teenagers (POSIT), a self-report, multi-problem 

screening instrument composed of 139 yes/no questions designed to identify substance 

abuse and related problems in adolescents ages 12–19 years (Rahdert, 1991). Two subscales, 

Mental Health and Aggressive/Delinquent Behavior, were used in this study. The Mental 

Health subscale (α= .87) consists of 22 items representing emotional problems (e.g., feeling 

alone/nervous/sad most of the time, frustrated easily). The Aggressive/Delinquent behavior 

subscale (α= .74) consists of 16 items (e.g., threatening to hurt people, stealing, fighting a 

lot).

Socio-demographic variables—Infant sex and race were extracted from hospital birth 

records. Prenatal cocaine exposure was identified based on positive results of maternal or 

infant urine assay, infant meconium assay, or maternal self-report of cocaine use during 

pregnancy to medical or research staff at the newborn visit (coded as 1). Non-cocaine-

exposed infants were negative on all indicators, but may have been exposed to alcohol, 

tobacco, and/or marijuana. Birth mothers also asked to recall frequency and amount of drug 

use for the month prior to and for each trimester of pregnancy at the newborn visit. The 

number of tobacco cigarettes and marijuana joints smoked per day, and the number of drinks 

of beer, wine, or hard liquor per week were computed, with each drink equivalent to 0.5 oz. 

of absolute alcohol. Frequency of use was recorded for each drug on a Likert-type scale 

ranging from 0 (not at all) to 7 (daily use) to reflect the average number of days per week the 

given drug was used, except for cigarettes, which was collected as the number smoked per 

day. The drug assessment was updated with the child’s current caregiver at each follow-up 
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visit to assess recent (prior 30-day period) postpartum, caregiver drug use (See Singer et al., 

2004 for a complete description of maternal drug use assessment during pregnancy). 

Maternal education in years was collected via research interview. Maternal psychological 
distress was assessed at the newborn visit and at each follow-up visit using the Global 

Severity Index (α= .95), a summary scale of the Brief Symptom Inventory (Derogatis, 

1992). At each visit, the child’s placement (with either biological mother/relative or non-

kinship adoptive/foster caregiver) and changes (defined by a change in both primary 

caregiver and physical setting lasting greater than one month) were also noted. Child Full 
Scale IQ was assessed at the 11-year visit using the Wechsler Intelligence Scale for 

Children-Fourth Edition (WISC-IV; Wechsler, 2003).

At age 12 years, the quality of the caregiving environment was assessed via interview using 

the Home Observation of the Environment-Early Adolescent (HOME; α = .83; Caldwell & 

Bradley, 2003). Parental attachment and monitoring, family conflict, and violence exposure 

were also assessed using the Assessment of Liability and Exposure to Substance Use and 

Antisocial Behavior (ALEXSA; Ridenour et al., 2009), an illustration-based, audio, 

computer-assisted self-report of antisocial behavior, substance involvement and associated 

risk factors for children ages 9–12. The parental attachment scale is a 5-item questionnaire 

using a 4-point Likert scale (α = .79), assessing the youth’s perceived closeness with 

parents. The parental monitoring scale, a 5-item questionnaire using a 4-point Likert scale 

(α = .75), assesses the youths’ perceptions of whether their parent(s) usually is (are) aware 

of the youths’ activities and whereabouts. The family conflict index is a 10-item 

questionnaire assessing family conflict tactics, such as yelling, threatening to hurt, throwing, 

or hitting; the variable was a total count of these incidents. The violence exposure scale is an 

8-item questionnaire using a 5-point Likert scale (α = .76), measuring lifetime exposure to 

violence (e.g., beating, robbery, stabbing, shooting), either as a direct victim or witness, with 

higher scores indicating greater exposure. At age 17, childhood maltreatment and sexual 

victimization were assessed (1= yes; 0= no) retrospectively using the Juvenile Victimization 

Questionnaire (JVQ)- Adult Retrospective Version (Hamby, Finkelhor, Ormrod, & Turner, 

2004; Finkelhor, Hamby, Ormrod, & Turner, 2005).

Analyses

Latent profile analysis (LPA) was conducted to classify children into discrete profiles that 

share common characteristics of assets and MHS indexed by the nine continuous indicators 

from the DAP and the YSR. The assumption of local independence (i.e., no residual 

correlation among indicators within each latent class) of LPA was examined using 

standardized residuals (Collins& Lanza, 2010; Tein, Coxe, & Cham, 2013). Multivariate 

normality for the indicators within each profile and equal variances across latent profiles 

were examined using the plot distribution within each profile (Nylund, Asparouhov, & 

Muthén, 2007; Tein, Coxe, & Cham, 2013). Using Mplus v. 7.11 with the maximum 

likelihood estimator with robust standard errors, a series of LPAs were conducted to 

determine the optimal number of latent profiles by specifying 2-, 3-, 4-, 5-, and 6-profile 

solutions. Each solution was evaluated with multiple model fit indices, including Akaike 

Information Criterion (AIC), Bayesian Information Criteria (BIC), Adjusted BIC (ABIC), 

entropy (precision of the class), and the bootstrap likelihood ratio test (BLRT). The lower 
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absolute value of AIC, BIC, and ABIC, as well as high entropy (close to 1) indicate a better 

fit for the data (Collins & Lanza, 2010; Jung & Wickrama, 2008; Nylund, Asparaouhov, & 

Muthén, 2007). The BLRT compares the target model’s fit with one less class, with p > .05 

indicating the model with one fewer class to be a better fit (Nylund, Asparouhov, & Muthen, 

2007). We also considered the meaning of each latent class (interpretability) and minimum 

class sizes to capture small but meaningful groups for the practical usefulness. As the 

number of profiles is determined, the most likely class variable was determined for each 

individual using the posterior probabilities of class membership obtained from LPA. Due to 

the different distribution of the DAP and the YSR, z-scores were calculated for comparison 

and used in a graphical illustration.

Validity of the LPA-derived profiles were examined by comparing profiles on sample 

characteristics using the AUXILIARY function in Mplus, which provides a chi-square test of 

the equality of means across classes, accounting for the uncertainty in classifying an 

individual in a group. We also examined how different profiles were associated with later 

adolescent outcomes using logistic regression analysis and ANOVA. When a profile had an 

overall significant effect, all pairwise profile differences were probed. Gender was tested for 

interaction with profiles. Adjusted least square means and standard errors were calculated 

from the estimated models.

Results

The means and standard deviations, along with zero-order correlations(r) and reliability 

(Cronbach’s α), for study variables are presented in Table 1. On average, the internal asset 

scores on the DAP were hovering in the lower end of the “adequate” range (~ 21), with T-

scores on the YSR within the normative (> 60) range. Indicators of individual assets were 

substantially correlated with each other, from r = .54 between commitment to learning and 

positive identity to r = .74 between positive values and social competencies. Indicators of 

MHS on the YSR were also correlated to each other, from r = .52 between externalizing 

problems and social problems to r = .68 between externalizing problems and internalizing 

problems. All indicators of individual assets were inversely correlated to the indicators of 

MHS, with r = - .12 between commitment to learning and social problems to r = - .42 

between social competencies and externalizing problems.

Latent profiles of adolescent assets and mental health symptoms

Table 2 summarizes model fit indices for each LPA model with different numbers of latent 

profiles. Although all likelihood information criterion (AIC, BIC, ABIC), along with the 

BLRT, indicated an improvement in model fit from the one-profile to the six-profile solution, 

the five and six-profile models included a profile with < 4% membership. Thus, the four-

class solution was selected as the best fitting model. Figure 1 shows the levels of individual 

assets and MHS for each profile using estimated z-scores for a better comparison, with the 

mean raw scores of individual assets and T-scores of MHS presented in the last part of Table 

1.

The first profile (P1), comprising the smallest group (n=54, 15.3% of the sample), was 

named low assets with elevated MHS, as it was characterized by all indicators of individual 
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assets below the mean (ranged from 15.63 in social competencies to 16.53 in commitment to 

learning) and all indicators of MHS, aside from externalizing problems, above the clinical 

cut-off, with externalizing problems on the clinical cut-off (T score 60). The second profile 

(P2), adequate assets with thought and social problems (n=84, 23.9%), exhibited individual 

assets above the mean (ranged from 22 in positive identity to 24 in commitment to learning) 

with elevated thought and social problem scores close to the clinical borderline (T score 65). 

The third profile (P3), low assets without MHS (n=101, 28.7%), had no MHS despite the 

similar lower levels of individual assets (from 17.01 in positive value to 18.49 in 

commitment to learning) with P1. The fourth profile (P4), high assets without MHS, 

accounting the biggest group (n=113, 32.1%), reported the highest levels of individual assets 

(> 25) and the lowest levels of MHS. All means of the nine indicators differed by the profile 

except the four indicators of indicators of individual assets between P1 and P3.

Characteristics by the latent profiles

Table 3 compares characteristics by the four identified profiles. Although no overall profile 

differences were found in socio-demographic, prenatal exposure to substances, placement 

(birth parents’ care, non-kinship care), and caregiver substance use characteristics, children 

in the high assets without MHS profile (P4) were less likely to have lower (< 80) IQ than 

children in the two MHS profiles (P1 and P2). Further, variables characterizing the 

interpersonal developmental contexts in which adolescents transact were found to have 

overall profile differences. Children in the high assets without MHS profile (P4) reported 

higher parental attachment than children in the two low assets profiles (P1 and P3), greater 

parental monitoring and fewer family conflicts than children in all other profiles, and lower 

violence exposure and child maltreatment than children in the two MHS profiles (P1 and 

P2). Children in the low assets with elevated MHS profile (P1) reported lower parental 

attachment than those in the adequate assets with thought and social problems profile (P2) 

and higher violence exposure and child maltreatment than those in the low assets without 
MHS profile (P3).

Latent profiles and subsequent adolescent outcomes

Figure 2 summarizes the results of logistic regression analysis and ANOVA examining latent 

profiles and gender as predictors of adolescent substance (tobacco, alcohol, marijuana) use, 

early sexual behaviors, mental health, and aggressive behaviors. Since the latent profiles 

were not related to adolescent alcohol or marijuana use, our findings are focused on other 

four adolescent outcomes. Profile by gender interactions (p < .05) were found in all four 

adolescent outcomes except mental health status (p = .064).

Tobacco use.—A greater number of girls in the low assets with elevated MHS profile 

(P1f; 55.6%) smoked tobacco than those in the two profiles with low MHS (P3f; 25.5% and 

P4f; 20.3%). No profile difference was noted in boys. Gender differences within profile were 

found in the low assets with elevated MHS profile (P1) and the high assets without MHS 
(P4), with more girls (55.6%) reporting tobacco use than boys (20.8%) in P1 (20.8%) 

whereas more boys (38.5%) reporting tobacco use than girls (20.3%) in P4.
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Early sexual behaviors.—More girls in the low assets with elevated MHS profile (P1f; 

50.0%) engaged in sexual intercourse before age 15 than those in the other three profiles, 

whereas more boys in the adequate assets with thought and social problems profile (P2m; 

56.1%) engaged in early sexual intercourse than those in P1 (27.3%). More boys began to 

engage in sexual behaviors earlier than girls in all profiles except P1 (Figure 2b).

Mental health status.—Girls in the low assets with elevated MHS profile at age 12 (P1f; 

M=13.61, SE= 0.84) reported experiencing more emotional problems at age 15 than those in 

other three profiles; girls in the adequate assets with thought and social problems profile 
(P2f; M=9.71, SE= 0.70) reported higher emotional problems than those in the high assets 
without MHS (P4f; M=6.18, SE= 0.54). Boys in P4 (M=4.43, SE= 0.69) reported fewer 

emotional problems than those in P1 (M=8.04, SE= 0.89) and P2 (M=7.42, SE= 0.68). 

Although there was no overall gender by profile interaction (p = .064), girls in P1 (M=13.6 

SE= 0.84) reported more emotional problems than boys in P1 (M=8.04, SE= 0.89).

Aggressive behaviors.—Girls in the low assets with elevated MHS profile (P1f; M=8.07, 

SE= 0.58) reported to have more aggressive behavior problems than girls in the other three 

profiles. Neither profile difference in boys nor gender difference within each profile were 

found (Figure 2d).

Discussion

The current study identified four distinctive profiles of individual assets and MHS in a 

sample of 12-years old children at risk for suboptimal development. About 39% of the 

children exhibited profiles with MHS. The four heterogeneous profiles are in line with 

previous studies, demonstrating distinct patterns of adolescents’ assets and MHS. For 

example, the low assets without MHS (P3) was similar to the “Average, social skills deficit” 

in Orpinas et al. (2015) and the “Vulnerable” in Rose et al. (2017). Additionally, the 

adequate assets with thought and social problems (P2) profile shared the similar tendency as 

Orpinas et al.’s “Internalizing” and Rose et al.’s “Symptomatic but content.” Both the high 
assets without MHS (P4) and the low assets with elevated MHS (P1) were also aligned with 

these previous studies (Orpinas et al., 2015; Rose et al., 2017). However, Orpinas and 

colleagues’ results had more elaborated classes than our study, such as “Externalizing,” 

“Disruptive behavior with school problems,” and “Severe problems,” which are similar to 

the low assets with elevated MHS (P1) in this study. The high assets without MHS (P4) was 

also similar to Rose and colleagues’ “Positive mental health,” although their indicators 

focused mainly on internalizing symptoms. Despite no overall demographic and prenatal 

substance exposure differences between profiles, children in P4 (the group with high assets 
and low MHS) were more likely to have a higher IQ and to be in a more optimal 

environment, characterized by higher parental attachment and monitoring and less family 

conflict, violence exposure, and child maltreatment, than those in other profiles.

Our study also indicates that profiles with MHS identified at age 12 were related to 

subsequent adolescent risk behaviors including tobacco use, early sexual risk behaviors, 

mental health, and aggressive behaviors at age 15, demonstrating the validity of the profiles. 

However, this relationship was more robust for girls than for boys, consistent with previous 
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studies reporting poorer outcomes in adulthood in girls with MHS than in boys. For 

example, Odgers et al. (2008) found that childhood antisocial behaviors were associated 

with later mental and physical health problems in adulthood more strongly in females than 

males. Our findings suggest that girls reporting low assets with elevated MHS (P1) should 

be a primary concern for preventive intervention. Interventions focusing on the enhancement 

of family functioning and the family’s interface with key social systems such as peers and 

school (Henggeler, Clingempeel, Brondino, & Pickrel, 2002) and peer-to-peer mentoring 

(Van Dam et al., 2018) seem promising in reducing risk behaviors. Early interventions that 

improve neurocognitive functioning may be another avenue, given the relatively lower IQ 

noted in the two groups with MHS (P1 and P2).

In the present study, boys’ profiles at age 12 were not differentially associated with tobacco 

use and aggressive behaviors at age 15. These gender divergences may be elucidated by the 

different social norms and expectations for boys and girls. Boys may perceive tobacco use 

and aggressive behaviors as masculine and adult-like, and therefore socially desirable, 

especially in an urban, inner city setting with limited opportunities and outlook (Frankenhuis 

& Del Giudice, 2012; Ellis et al., 2012). sexual intercourse than boys in the adequate assets 
but thought and social problems (P2). This may be due to the “double standard” in which 

adolescent boys’ sexual behaviors are accepted and even rewarded, whereas adolescent girls’ 

such behaviors are degraded and stigmatized (Kreager & Staff, 2009). Additionally, lower 

internal assets may reflect the lack of interpersonal confidence and greater shyness (Edwards 

et al., 2007). Thus, boys in the low assets with elevated MHS (P1) may not have been 

perceived as attractive mates (Collibee & Furman, 2015; Feiring, Deblinger, Hoch-Espada, 

& Haworth, 2002), which needs to be replicated and validated by future studies.

More than half of the boys, but not girls, in the adequate assets with thought and social 
problems profile (P2) engaged in sexual intercourse before 15 years of age. Although 

additional research is needed to understand the factors that explain the course and prognosis 

of this profile (e.g., do they go on to develop sexually transmitted disease), it seems 

reasonable to recommend that these boys should also be a focus of preventive effort.

Limitations should be considered when interpreting the current study’s findings. First, our 

sample composition and screening criteria limit the generalizability of the findings to low 

income, urban, predominantly African-American adolescents with a history of prenatal 

substance exposure. Nonetheless, our study investigating at-risk urban, inner-city youth 

provides an important glimpse at the early combined patterns of MHS and individual assets, 

a key strength critical to the development of early intervention programs. Second, the current 

study relied on adolescents’ self-report, which might be subject to social desirability bias, as 

well as their ability to assess and reflect on their own strengths and behaviors. Utilizing 

multiple (e.g., teacher, peer) informants may increase validity. Third, the correlational nature 

of the data may limit the confidence in the influence of the age 12 profiles on adolescent 

outcomes at age 15. Latent transition analyses, assessing changes from one latent subgroup 

to another over time (Lanza, Flaherty, & Collins, 2003), may clarify the impact of 

preadolescence profile on subsequent adolescnet outcomes. Fourth, the relatively small 

sample size for multiple group analysis also precluded from the investigation of possible 

gender variations in the patterns of classification. Lastly, the lack of positive adolescent 
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outcomes (e.g., leadership, competence) at age 15 in this study might limit us from 

distinguishing and understanding the two profiles without MHS (P3 and P4). Nevertheless, 

the present study has a number of methodological strengths including its longitudinal 

prospective design, use of well-validated, widely-used standardized measures, and use of the 

integrated person-centered approach examining both assets and MHS simultaneously to 

better characterize the complexity of adolescent development.

In conclusion, this study demonstrates the heterogeneity of individual patterns of adaptation 

and maladaptation in at-risk, inner-city American adolescents. Different subgroups of youth 

identified in this study may benefit from different intervention strategies. Girls with low 

assets and elevated MHS fared poorly in adolescence, raising particular concern for their 

later adjustment. Continued studies into adulthood will uncover whether the unique 

combination of individual assets and MHS identified in early adolescence may affect 

psychosocial and vocational adjustment differently in this high risk population.
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Figure 1. 
Latent profiles of individual assets and mental health symptoms at age 12. z-scores for the 

DAP variables = Observed score – M / SD; z-scores for the YSR variables = (T scores – 

50) / 10
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Figure 2. 
Adolescent outcomes at age 15 by latent profiles and gender. For tobacco use (a), gender 

differences in Profile 1 & 4; Profile 1 differs from Profile 3 & 4 in girls, with no class 

difference in boys. For early sexual behaviors (b), gender differences in all profiles except 

Profile 1; Profile 1 differs from all other profiles in girls, and Profile 1 differs from Profile 2 

in boys. For mental health (c), gender differece in Profile 1; Profile 1 differs from all other 

classes and Profile 2 differs from Profile 4 difference within each profile; Profile 1 differs 

from Profile 2, 3, & 4 in girls, with no profile difference in boys.
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Table 2.

Model fit indices for latent profiles

Class Log likelihood AIC BIC ABIC Entropy BLRT Smallest class %

1 −10351.56 20739.12 20808.66 20751.56 --- --- ---

2 −9949.16 19954.31 20062.50 19973.67 .85 < .001 47.7

3 −9786.21 19648.41 19795.23 19674.68 .84 < .001 29.0

4 −9691.61 19479.22 19664.68 19512.40 .85 < .001 15.3

5 −9625.76 19367.53 19591.62 19407.62 .88 < .001 2.3

6 −9571.51 19279.02 19541.74 19326.02 .87 < .001 3.7

Note. AIC=Akaike Information Criterion; BIC=Bayesian Information Criteria; ABIC=Sample-adjusted BIC; BLRT=Bootstrapped parametric 
likelihood ratio test
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