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A B S T R A C T

Objective: Traditional categorical systems for diagnosing psychopathological symptoms, such as the DSM-5, face 
limitations including high comorbidity rates and insufficient support for transdiagnostic treatment protocols. 
Dimensional, person-centered approaches can address these limitations by focusing on cross-cutting psychiatric 
symptoms.
Method: This study leverages data from the Adolescent Brain Cognitive Development℠ Study (ABCD Study®) to 
develop dimensional models of preadolescent psychopathology, focusing on a large, diverse sample of youths 
aged 9–10. We used latent profile analysis (LPA) on Child Behavior Checklist (CBCL) syndrome scales collected 
from an elevated symptomatology subsample to delineate subgroups for targeted interventions.
Results: Four distinct profiles emerged: “Mildly Elevated” and “Highly Elevated” (on both internalizing and 
externalizing), “Moderately Elevated - Rule-Breaking,” and “Moderately Elevated - Internalizing & Thought 
Problems.” These profiles differed significantly across sociodemographic, neurocognitive, and life experience 
characteristics. The “Highly Elevated” group showed the highest levels of risk, including greater trauma exposure 
and higher rates of parental psychopathology. In contrast, the “Mildly Elevated” group demonstrated lower levels 
of risk factors and higher fluid intelligence compared to the other groups. The two Moderately Elevated profiles 
were largely similar across most risk indicators, though the Internalizing & Thought Problems group had a 
slightly higher proportion of parents with a college education.
Conclusions: These profiles offer the beginnings of a foundation for classifying symptom co-occurrence and 
highlight the need for developmentally specific nosologies to improve risk detection and intervention strategies. 
Future research should further validate these profiles and explore their stability across developmental stages to 
inform targeted interventions.

1. Introduction

Person-centered research approaches in youth psychopathology 
have emphasized the importance of understanding individual differ
ences and symptom patterns to enhance clinical utility (Bianchi et al., 
2017; Healy et al., 2022; Muratori et al., 2021). Despite advancements in 
dimensional frameworks, the translation of such approaches into clini
cally useful nosologies remains challenging; this is partly due to the 
practical need for clinicians to make categorical decisions, such as initial 
risk triaging from primary care providers and intervention/treatment 
plans in mental health clinics. Developing a more accurate, empirically- 

based classification system rooted in person-centered, dimensional 
frameworks will provide a way to categorize such dimensions to identify 
and understand subgroups. It is necessary to develop such profiles from 
large, diverse samples to create nosologies that can be more generaliz
able and moreover, to characterize vulnerable developmental periods 
for timely risk-detection and intervention. Here, we leverage a large, 
nation-wide, population-based sample, the Adolescent Brain Cognitive 
Development℠ Study (ABCD Study®; Casey et al., 2018), to identify 
subgroup profiles based on symptom dimensions through a person- 
centered approach. Moreover, we focus on the pivotal period (i.e., 
preadolescence) immediately before adolescence, when mental health 
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diagnoses increase significantly (Costello et al., 2011), in order to 
facilitate timely intervention before youthful problems harden into 
entrenched psychiatric disorders in adolescence and adulthood.

Psychiatric disorders have traditionally been defined using diag
nostic criteria from categorical systems such as the Diagnostic and Sta
tistical Manual of Mental Disorders (DSM-5; American Psychiatric 
Association, 2013) and the International Classification of Diseases (ICD- 
10; World Health Organization, 1992). These systems remain the stan
dard for diagnosing psychopathology and guiding clinical decisions. 
However, they have notable shortcomings, including high rates of co
morbidity (Krueger and Markon, 2006) and limitations in diagnostic 
criteria (Lewinsohn et al., 2004). For example, the use of arbitrary 
cutoffs and criteria lacking empirical support means that individuals 
with subthreshold symptoms, who are often equally impaired and in 
need of treatment, may be overlooked (Haller et al., 2014; Lee et al., 
2013). Moreover, there is increasing support for transdiagnostic inter
vention approaches, such as the Unified Protocol (Barlow et al., 2017), 
which address multiple disorders simultaneously. General therapeutic 
principles, such as motivational interviewing, behavioral activation, and 
exposure, are also gaining recognition for their applicability across 
various categorical disorders (Arkowitz et al., 2015; Pinciotti, 2023; 
Stein et al., 2021). For these reasons, dimensional approaches toward 
generating a nosology for psychopathological symptomatology have 
been recommended (Insel et al., 2010; Mittal and Wakschlag, 2017). 
Empirically-driven, person-centered frameworks prioritize understand
ing psychiatric symptoms as they manifest uniquely in individuals rather 
than fitting them into rigid diagnostic categories. By emphasizing indi
vidual variability, this approach allows for more precise and tailored 
interventions, improving clinical relevance and real-world applicability. 
A person-centered perspective also facilitates the early detection of 
behavioral changes and impairments that may not yet meet diagnostic 
thresholds but still indicate current or emerging challenges (Auerbach, 
2022; Balázs et al., 2013; Carrellas et al., 2017).

Developmental sensitivity in the implementation of dimensional 
frameworks provides the opportunity to identify distinct psychological 
profiles, which may in turn be subserved by different underlying 
mechanisms at different ages (Cannon et al., 2002; Mittal and Waks
chlag, 2017). Further, since symptom presentations and vulnerability 
for psychopathology may vary throughout development, it is necessary 
to explicitly examine these patterns during specific developmental 
stages with narrow age-bands. This is especially important in youth, 
when symptom comorbidity is particularly common and maturational 
change is rapid and dramatic. Although patterns of symptom pre
sentations have been documented in early school age children (McElroy 
et al., 2017; Morales et al., 2021; Willner et al., 2016) and adolescence 
(Eastman et al., 2018; Kiye and Boysan, 2022; McElroy et al., 2017), 
comprehensive profiles remain unclear in preadolescence. Preadoles
cence serves as a key phase for identifying and understanding risks for 
psychopathology as it offers a final opportunity for intervention before 
the well-documented, significant increase in diagnoses that typically 
occurs in adolescence (Costello et al., 2003).

A dimensional approach to childhood psychopathological develop
ment requires examining the full spectrum of common symptoms 
experienced in youth. This effort had been aided by comprehensive 
symptom assessments such as the Child Behavioral Checklist (CBCL; 
Achenbach, 2001). The CBCL comprises five symptom domain factors: 
internalizing (e.g., anxiety, depression), externalizing (e.g., aggression, 
conduct problems), social, attentional, and thought problems 
(Achenbach, 2001). This data-driven factor approach was foundational 
for identifying primary dimensions of early life symptoms without a 
priori influences from traditional diagnostic categories. Yet, while 
symptom dimensions were statistically derived, many of these domains, 
such as internalizing and externalizing symptoms, still overlap signifi
cantly (Achenbach, 1993; McConaughy and Skiba, 1993). This is ex
pected, due to the co-occurring nature of child psychopathology (Kessler 
et al., 2005). Indeed, such overlap is also informative: high internalizing 

and externalizing symptom co-occurrence is associated with increased 
symptomatology in adulthood (Althoff et al., 2010). Thus, character
izing groups based on co-occurrence (or lack of co-occurrence) of 
symptom dimensions may be an avenue to a new, developmentally 
specific nosology that will lean on the advantages of dimensional ap
proaches yet further provide practical categories that are essential for 
effective decision making.

This study aims to contribute toward developing dimensional models 
of preadolescent psychopathology symptoms that can be translated into 
improved categorization of clinical diagnoses. The ABCD Study® pro
vides an opportunity to explore these nosologies in preadolescence, as it 
contains a substantial sample of youths designed to mirror the popula
tion demographics of the United States. To better understand variation 
in symptom presentations, we identified symptom-based profiles within 
a high-risk subgroup from a community baseline sample to enhance 
clinical relevance and application. We used a data-driven, dimensional 
approach to minimize bias associated with a priori expectations. As an 
initial step in characterizing these profiles, we compared them across 
common risk and resilience factors—such as trauma exposure, parent 
mental health and substance use issues, and neurocognitive 
functioning—as well as sociodemographic variables (Lynch et al., 
2021). This approach provided a preliminary understanding of the po
tential etiological and maintenance factors underlying these symptom 
profiles.

2. Method

2.1. Participants

The ABCD Study® is an ongoing project that includes over 11,000 
children and their parents between 21 sites across the US. Participants 
were roughly 9–10 years old at time of the baseline assessments. This 
longitudinal study includes measures investigated psychological and 
neurobiological development from preadolescent to early adulthood. 
The final ABCD Study® baseline sample was estimated to approach the 
diversity of the US population on various socio-demographic charac
teristics, despite not being nationally representative (full details of 
recruitment and sample statistics can be found in Garavan et al., 2018). 
There were 11,876 participants with completed parent-rated CBCL data 
at baseline. In families with more than one child participant, siblings 
were randomly removed such that only one child per family was 
included in the sample to avoid interdependence within the data 
structure, for a total of 9848 participants.

2.2. Measures

2.2.1. Child behaviors checklist
The Child Behaviors Checklist (CBCL; age 6 to 18 form) (Achenbach 

and Ruffle, 2000) was used to assess a wide range of symptoms. Parents 
were tasked with rating the extent to which various behaviors (e.g., 
“argues a lot”) are characteristic of their child over the past 6 months. 
There are a total of 119 items that parents can rate as either: 0 (“not 
true”), 1 (“somewhat or sometimes true”), or 2 (“very true or often 
true”). The CBCL contains eight validated “narrowband” syndrome 
scales: Aggressive Behavior, Rule-Breaking Behavior, Social Problems, 
Attention Problems, Thought Problems, Anxious/Depressed, Withdrawn/ 
Depressed, and Somatic Complaints. These syndrome scales show good 
psychometric properties and had high internal consistency within this 
sample (α = 0.88). Additionally, they have been empirically-driven into 
two “broad-band categories”: the Internalizing Domain measuring 
emotional problems (Anxious/Depressed, Withdrawn/Depressed, and So
matic Complaints) and Externalizing Domain measuring behavioral 
problems (Aggressive Behavior and Rule-Breaking Behavior) (Achenbach, 
2001). The remaining syndromes (Social Problems, Attention Problems, 
Thought Problems) are considered “mixed” scales as they have demon
strated sizable factor loadings on both broadband domains. Summed 
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raw scores for each syndrome scale are converted to norm-referenced T- 
scores (M = 50, SD = 10) with separate norms for males and females. 
Syndrome scales with T-scores ≥70 are considered “Clinically Signifi
cant” elevations and T-scores between 65 and 69 are considered. 
“Borderline” elevations (i.e., elevated but not in the clinical range).

2.2.2. Parent mental health / Substance use problems
Parental history of mental health problems was examined through 

the parent-reported ABCD Study® Family History questionnaire on 
emotional problems and substance use. A history of parental emotional 
problems was defined as a positive endorsement by either biological 
parent of a history of depression, nerves/nervous breakdown problems, 
and/or seeing a mental health professional. A history of substance use 
problems was defined as any endorsement of problems with alcohol or 
other drugs by either biological parent.

2.2.3. Trauma exposure
Trauma exposure was measured through the Kiddie Schedule for 

Affective Disorders and Schizophrenia (K-SADS) PTSD Module 
(Kaufman et al., 1997), a parent-reported checklist of seventeen trau
matic events their child may have experienced or witnessed, such as 
abusive or life-threatening situations. Youth were considered to have a 
history of trauma exposure if any events were endorsed.

2.2.4. Fluid cognition
Fluid cognition, i.e., the “capacity for new learning and information 

processing in novel situations” (Akshoomoff et al., 2013), was measured 
by the Fluid Cognitive Ability Composite score from the NIH Toolbox. 
The Fluid Cognitive Ability score is a composite of scores from six 
cognitive tasks: the Dimensional Change Card Sort (DCCS) Test (Exec
utive Function-Cognitive Flexibility), Flanker Inhibitory Control and 
Attention Test (Executive Function-Inhibitory Control and Sustained 
Attention), Picture Sequence Memory Test (Episodic Memory-Visual), 
List Sorting Working Memory Test (Working Memory), and Pattern 
Comparison Processing Speed Test.

2.3. Analytic approach

To enhance clinical relevance and applicability, we focused our 
primary analyses on a subsample of individuals with at least one 
elevated symptom score. This approach was necessary to reduce the 
influence of a large proportion of individuals with low or average 
symptoms, which could bias the model and obscure meaningful pat
terns. Given that the full sample was drawn from a community popu
lation, the majority of participants exhibited low symptom levels, 
making it difficult to identify distinct psychopathology profiles. By 
selecting individuals with at least one Syndrome Scale T-score ≥ 65 (n =
2374), we ensured that our analyses captured variability in clinically 
relevant symptom presentations.

There was no significant difference in age between participants in the 
Elevated sample and the Non-Elevated sample (n = 5520, t(3, 977) =
0.384, p = .701). However, the proportion of males (male = 0, female =
1) was significantly higher in the Elevated sample compared to the Non- 
Elevated sample (X 2(1) = 14.995, p < .001), while the proportion of 
participants with at least one parent holding a four-year degree (0 = No 
4 Year College Degree, 1 = At least a 4 Year College Degree) was 
significantly higher in the Non-Elevated sample compared to the 
Elevated sample (X 2(1) = 61.788, p < .001). Sociodemographic infor
mation and group differences between the Elevated and Non-Elevated 
subsamples are presented in Table 1. Descriptive statistics of CBCL 
syndrome t-scores the Elevated and Non-Elevated subsamples are pre
sented in Table 2. t-tests indicated that all CBCL syndrome t-scores 
differed significantly between the Elevated and Non-Elevated groups (p 
< .001).

2.3.1. Latent profile analyses
We tested the existence of discrete groups with similar syndrome 

profiles using a Latent Profile Analysis (LPA) on the elevated sub
sample's syndrome scale T-scores and supplementary analyses on the full 
baseline ABCD Study® sample. We chose LPA because, unlike tradi
tional variable-centered analyses, it focuses on the identification of 
unique profiles or subgroups within a population, each characterized by 
a distinct pattern of symptomatology. This enables a person-centered 
characterization of the interplay and co-occurrence of various symp
toms, unveiling phenotypic profiles that may not be apparent through 
traditional categorical diagnostic frameworks.

When conducting an LPA, models of different class sizes are 
compared using various fit indices in order to determine the optimal 
number of classes (Sclove, 1987). We started the LPA by evaluating the 
model fit of a one-class solution and incrementally added latent classes 
until the best class size was identified. We comprehensively considered 
multiple fit indices, balancing parsimony and interpretability: we used 
Akaike information criterion (AIC) and the Bayesian information crite
rion (BIC), with lower values indicating a better fit; and bootstrap 
likelihood ratio test (BLRT), which assesses the goodness of fit by 
comparing the current class solution (k) to the prior solution with one 
less class (k− 1). We also examined classification certainty through 
probability minimum and maximum estimates; higher estimates indi
cate that it is more likely that cases assigned to each class belong to that 
class (Jung et al., 2008). Our indices of N minimum and N maximum 
represented the proportion of our sample that were assigned to the 
smallest and largest classes, respectively, according to the most likely 
class membership. We examined entropy (values ranging from 0 to 1), a 
measure of relative accuracy and quality of participant classification, as 

Table 1 
Sociodemographic information of the elevated and non-elevated samples.

Elevated 
subsample

Non- 
elevated 
sample

Group differences

N(%) N(%) X 2 df p

Sex 15.00 1 <0.001
Female 1048 (44.1 

%)
3642 (48.7 
%)

Male 1326 (55.9 
%)

3832 (51.3 
%)

Race þ Ethnicity 28.54 6 <0.001
Asian 32 (1.3 %) 198 (2.6 %)
Black 375 (15.8 %) 1122 (15.0 

%)
Hispanic or 
Latino/a/x

520 (21.9 %) 1580 (21.1 
%)

Indigenous/ 
Other

29 (1.2 %) 77 (1.0 %)

White 1152 (48.5 
%)

3831 (51.3 
%)

Biracial or 
Multiracial

257 (10.8 % 634 (8.5 %)

Refused/Missing/ 
Don't Know

9 (0.4 %) 32 (0.4 %)

Parental 
education

61.79 1 <0.001

No 4 Year Degree 1141 (48.1 
%)

2910 (39.3 
%)

4 Year degree or 
Higher

1229 (51.8 
%)

4557 (61.0 
%)

Missing Data 4 (0.1 %) 7(<0.1 %)

M(SD) M(SD) t df p
Age 9.90 (0.62) 9.91 (0.62) 0.38 9846 0.70
Pubertal Status* 1.67 (0.43) 1.61 (0.48) 2.82 9784 0.004

* Note. Pubertal status was evaluated using the Pubertal Development Scale 
Pubertal Development Scale (Petersen et al., 1988). Parent report of pubertal 
development was used, with youth report substituted when parent data were 
missing.
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an indicator of model usefulness. Typically, values >0.80 represent 
adequate separation of identified groups. Our model's usefulness was 
confirmed through substantive interpretation of the profile estimates.

Profiles in the Elevated sample were characterized through post-hoc 
comparisons of sex assigned at birth, age, pubertal status, and socio
economic status (SES, as measured by parental education) to identify 
demographic descriptors for each LP. Participants were assigned to their 
most likely profile based on posterior probabilities, and profile mem
berships were used to conduct t-tests and chi-square analyses. To further 
identify potential risk factors associated with each profile, additional 
comparisons were conducted on parental psychopathology (i.e., mental 
health or substance use problems), trauma exposure history, and fluid 
cognitive ability. These comparisons were carried out using a traditional 
classify-analyze approach, which, while widely used in latent profile 
analysis, does not account for classification uncertainty and may intro
duce bias in parameter estimates (Asparouhov and Muthén, 2014). 
However, the selected LPA model demonstrated acceptable classifica
tion accuracy, with an entropy value of 0.85, indicating reasonably good 
separation between profiles and mitigating concerns about substantial 
misclassification. Moreover, given the exploratory nature of the current 
study, this approach offered a straightforward and practical means of 
examining initial associations between profile membership and relevant 
variables. It also aligns with applied clinical contexts, where individuals 
are often grouped into discrete categories to inform decision-making 
and treatment planning. Nonetheless, we acknowledge the limitations 
of this method and recommend that future research implement more 
rigorous techniques—such as the 3-step approach—to adjust for classi
fication error and improve the robustness and generalizability of 
findings.

3. Results

3.1. Model fit

Model fit indices for our Elevated sample LPA are available in 
Table 3. AIC, BIC, BLRT p-values suggest improved model fit with 5 
classes relative to fewer classes; however, lower entropy for the 5-class 
solution suggests poorer quality of participant classification compared 
to the 4-class solution. Additionally, low minimum probability in the 5 
vs. 4 class solution favored the 4-class solution. Overall, in light of the 
better model separation as indicated by entropy and minimum 

probability, and to prioritize parsimony, we dropped consideration of 
the 5-class model in favor of fewer (3 or 4) classes. Because AIC and BIC 
favored 4 over 3 classes, and for substantive interpretation, we selected 
the 4-class solution.

3.2. Description of profiles

Fig. 1 presents the average syndrome t-scores for participants in each 
latent profile (LP), while Table 4 provides the mean, standard deviation, 
and 95 % confidence interval for each profile's T-score. The largest 
subgroup consisted of those whose overall estimates fell below the other 
profiles on the majority of syndromes and remained under “sub-clinical” 
significance across all. Although Somatic Complaints was the highest 
syndrome scale, it was estimated similarly to the four other profiles. 
Thus, this subgroup was called “Mildly Elevated” (n = 1216 [51.22 
%]). The second and third largest subgroups represented moderately 
elevated groups and primarily differed on Rule-Breaking Behavior and 
the Internalizing and Thought Problems domains. Thus, they were 
named “Moderately Elevated - Rule-Breaking” (n = 485 [20.42 %]) 
and “Moderately Elevated - Internalizing & Thought Problems” (n =
455 [19.17 %]). The final subgroup contained the highest estimates 
across all syndromes (with clinically elevated estimates for Aggressive 
Behavior, Attention Problems, and Thought Problems), and was thus called 
“Highly Elevated” (n = 218 [9.18 %]). The average probability of 
subgroup membership for each latent profile group was 0.93, 0.95, 0.89 
and 0.84, respectively. This demonstrates good separation between the 4 
subgroups as those assigned to each LP were highly likely to belong to 
that profile and not others.

3.3. Characterization of elevated profiles

3.3.1. Sociodemographics
Elevated latent profiles significantly differed by sex assigned at birth, 

X 2(3, N = 2374) = 9.78, p = .021 (See Fig. 2 for full characterization of 
profiles). Post-hoc comparisons showed the Mildly Elevated group had a 
lower proportion of males vs. females (52.9 % males) compared to the 
Highly Elevated (61.9 % males, p = .018) and Moderately Elevated - 
Rule Breaking (59.1 % males, p = .028) groups. Profiles also differed in 
pubertal development status (F(3, 2350) = 4.60, p = .003). Post-hoc 
comparisons revealed that the Mildly Elevated group exhibited 
slightly earlier pubertal development (M = 1.64, SD = 0.42) to the 

Table 2 
Descriptive statistics of CBCL syndrome t-scores for elevated and full samples.

Syndrome Symptoms include Elevated subsample Non-elevated sample

M(SD) Range M(SD) Range

Aggressive Behavior Aggressive or destructive behavior 58.48 (8.32) 50–100 51.08 (2.38) 50–64
Rule-Breaking Behavior Violating social norms (e.g., stealing, fighting) 57.31 (7.26) 50–84 51.41 (2.65) 50–64
Social Problems Peer relationship and social interactions 57.76 (6.86) 50–90 51.31 (2.32) 50–64
Attention Problems Attention and concentration 60.65 (8.74) 50–97 51.95 (2.98) 50–64
Thought Problems Abnormal of delusional thinking 60.40 (8.01) 50–84 51.87 (3.05) 50–64
Anxious/ Depressed Anxiety and worry 59.86 (8.35) 50–100 51.59 (3.03) 50–64
Withdrawn/ Depressed Depression, loneliness, and social isolation 59.32 (8.09) 50–94 51.70 (3.04) 50–64
Somatic Complaints Physical symptoms (e.g., stomachs, headaches) 60.79 (7.68) 50–88 53.24 (4.18) 50–64

Table 3 
Overall model fit for classes 1 - 5 (Elevated Sample)

AIC BIC Entropy Prob. Min Prob. Max N Min N Max BLRT p-value

1 Class 132,393.01 132,485.37 1.00 1.00 1.00 1.00 1.00
2 Classes 129,057.12 129,201.43 0.86 0.91 0.98 0.24 0.76 0.01
3 Classes 128,311.48 128,507.74 0.81 0.86 0.94 0.08 0.59 0.01
4 Classes 127,350.12 127,598.33 0.85 0.84 0.95 0.09 0.51 0.01
5 Classes 127,222.98 127,523.14 0.76 0.80 0.93 0.09 0.28 0.01

Note. Our indices of N minimum and N maximum represented the proportion of our sample that were assigned to the smallest and largest classes, respectively, ac
cording to the most likely class membership.
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Fig. 1. CBCL T-Score Estimates for the LPA 4-Class Solution on the Elevated Sample. 
Average syndrome T-scores for each latent profile in the Elevated Sample. “Mildly Elevated” (n = 1216, 51.22 %), displayed sub-clinical syndrome scores across all 
domains. “Moderately Elevated - Rule-Breaking” (n = 485, 20.42 %) and “Moderately Elevated - Internalizing & Thought Problems” (n = 455, 19.17 %) profiles 
differed primarily by elevations in Rule-Breaking Behavior and Internalizing symptoms/Thought Problems, respectively. The “Highly Elevated” group (n = 218, 9.18 
%) showed clinically elevated scores in Aggressive Behavior, Attention Problems, and Thought Problems.

Table 4 
T-Score estimates for 4 class solution in the elevated sample.

Mildly Elevated ME-Rule Breaking ME-Internalizing & Thought Problems Highly Elevated

(n = 1216) (n = 485) (n = 455) (n = 218)

Syndrome M (SD) 95 % CI M (SD) 95 % CI M (SD) 95 % CI M (SD) 95 % CI

Aggressive Behavior 53.2 (4.1) [53.0, 53.4] 62.1 (6.2) [61.6, 62.7] 61.2 (5.8) [60.7, 61.8] 74.0 (8.0) [73.0, 75.1]
Rule-Breaking Behavior 52.3 (2.7) [52.2, 52.5] 65.6 (4.0) [65.3, 66.0] 55.9 (3.9) [55.6, 56.3] 69.4 (4.8) [68.7, 70.0]
Social Problems 54.2 (4.1) [53.9, 54.4] 57.1 (5.2) [56.7, 57.6] 62.9 (5.6) [62.4, 63.4] 68.4 (7.3) [67.5, 69.4]
Attention Problems 57.0 (6.9) [56.6, 57.4] 61.4 (7.3) [60.7, 62.0] 64.1 (7.8) [63.4, 64.8] 72.1 (9.3) [70.9, 73.4]
Thought Problems 57.1 (6.5) [56.8, 57.5] 59.1 (6.7) [58.5, 59.7] 65.5 (6.8) [64.9, 66.1] 70.9 (6.0) [70.1, 71.7]
Anxious/ Depressed 57.5 (6.9) [57.2, 57.9] 55.6 (5.6) [55.1, 56.1] 66.8 (7.4) [66.1, 67.5] 67.9 (8.7) [66.7, 69.0]
Withdrawn/ Depressed 57.2 (7.1) [56.8, 57.6] 57.3 (6.6) [56.7, 57.9] 63.8 (7.6) [63.1, 64.5] 66.3 (9.5) [65.0, 67.6]
Somatic Complaints 60.3 (7.5) [59.9, 60.8] 57.8 (6.5) [57.2, 58.4] 63.4 (7.5) [62.7, 64.1] 64.5 (8.5) [63.3, 65.6]

Note. The profiles “Moderately Elevated–Rule Breaking” and “Moderately Elevated–Internalizing & Thought Problems” are abbreviated here as “ME–Rule Breaking” 
and “ME–Internalizing & Thought Problems”, respectively.

Fig. 2. Characterization of Risk Factors Across Four Latent Profiles in the Elevated Sample. 
Sociodemographic and risk factors across four elevated latent profiles in preadolescents. Significant differences were found by sex and socioeconomic status, with the 
“Mildly Elevated” group showing fewer males (52.9 %) and higher parental education (59.6 %) than other profiles. Trauma exposure varied, with the “Highly 
Elevated” group highest (66.5 %) and “Mildly Elevated” lowest (39.7 %). Parent mental health issues were most prevalent in the “Highly Elevated” group (78.7 %), 
while substance use issues were lowest in the “Mildly Elevated” profile (19.0 %). This group also showed significantly higher fluid intelligence scores.
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Highly Elevated group (M = 1.71, p = .004) and the Moderately 
Elevated - Rule Breaking group (M = 1.68, p = .004). Further, elevated 
latent profiles significantly different by SES, as measured through 
parental education, X 2(3, N = 2370) = 81.65, p < .001. That is, the 
Mildly Elevated LP had significantly more preadolescents with at least 
one parent with a 4-year college degree (59.6 %) than all other profiles 
(Highly Elevated: 33.6 %, p < .001; Moderately Elevated - Internalizing 
& Thought Problems: 51.6 %, p = .004; Moderately Elevated - Rule 
Breaking: 40.8 %, p < .001). Further, the Moderately Elevated - Inter
nalizing & Thought Problems LP had significantly more preadolescents 
with at least one parent with a 4-year college degree than the Highly 
Elevated, p < .001, and Moderately Elevated - Rule Breaking, p = .001 
profiles. Elevated latent profiles did not significantly differ by age, F(3, 
2370) = 0.64, p = .591.

3.3.2. Trauma exposure
All elevated profiles had over 50 % of children with exposure to at 

least one trauma (range 53.3–66.5 %) with the exception of Mildly 
Elevated (39.7 %). The Highly Elevated group had the largest portion of 
children with at least one traumatic experience (66.5 %). Profiles 
significantly differed by trauma exposure, X 2(3, N = 2309) = 75.46, p 
< .001. Post-hoc comparisons showed all LPs significantly differed from 
one another (ps < 0.01) with the exception of the Moderately Elevated - 
Internalizing & Thought Problems and Moderately Elevated - Rule 
Breaking (p = .74).

3.3.3. Parent mental health / Substance use problems
Proportion of children with at least one parent with mental health 

problems (e.g., depression, anxiety, use of mental health treatment) was 
over 50 % (range 57.9–78.7 %) across all groups; with Mildly Elevated 
group having the lowest proportion (57.8 %) and Highly Elevated with 
the highest (78.7 %). Profiles significantly differed by parent mental 
health (X 2(3, N = 2237) = 47.74, p < .001) and substance use problems 
(X 2(3, N = 2237) = 22.84, p < .001). Post-hoc comparisons showed that 
in terms of parent mental health problems, all LPs significantly differed 
from one another (ps < 0.05) with the exception of the Moderately 
Elevated - Internalizing & Thought Problems and Moderately Elevated - 
Rule Breaking profiles (p = .55). With regards to the proportion of those 
with at least one parent with reported alcohol or substance use prob
lems, post-hoc comparisons showed that groups only significantly 
differed with the Mildly Elevated group which had a significantly lower 
proportion (19.0 %) compared to the range of 23.8–30.3 % of the other 
groups.

3.3.4. Fluid intelligence
Elevated latent profiles significantly differed by Fluid Ability Com

posite Scores, F(3, 2158) = 7.55, p < .001. Post-hoc comparisons showed 
that all groups significantly differed from the Mildly Elevated group (ps 
< 0.05) which had significantly higher functioning (M = 45.00, SD =
11.00) than the rest of the elevated groups.

For completeness, additional LPA analyses were conducted with the 
full sample and identified three distinct profiles: “Low,” “Moderate,” and 
“Elevated” (for full details, see Supplementary Material A). Because this 
community sample predominantly includes individuals with average 
levels of psychopathology, these profiles corresponded to expected 
variations within a community distribution.

4. Discussion

Person-centered approaches in youth psychopathology emphasize 
individual differences in symptom presentation, enhancing clinical 
utility and intervention strategies (Bianchi et al., 2017; Healy et al., 
2022; Muratori et al., 2021). Unlike rigid categorical systems, these 
frameworks identify meaningful symptom patterns and subgroups, of
fering a more nuanced understanding of early risk factors and trans
diagnostic vulnerabilities. This is particularly valuable in youth, where 

symptom expression is heterogeneous and developmental trajectories 
vary. By focusing on how symptoms cluster within individuals rather 
than fitting them into predefined diagnoses, person-centered approaches 
can better capture impairments that warrant attention before full diag
nostic criteria are met (Auerbach, 2022; Balázs et al., 2013; Carrellas 
et al., 2017). Moreover, data-driven classification methods grounded in 
person-centered frameworks can provide empirically supported yet 
clinically applicable ways to guide early identification and intervention 
efforts.

It is necessary to create nosologies from large, diverse samples, such 
as the ABCD Study®, to create accurate, generalizable nosologies, with 
regard to multiple aspects of social determinants (e.g., socioeconomic 
status, race/ethnicity, urban city, etc.). A further advantage of these 
large samples is that researchers are able to not only examine potential 
nosologies within an overall community group, as represented by the 
whole sample, but also within a considerably sized subgroup with 
elevated symptomatology. This combination is useful for both overall 
triaging of initial risk (i.e., into Low, Moderate, and Elevated) plus the 
more specific delineation of presentation (i.e., the subgroups) for tar
geted interventions. However, these large datasets are still fairly recent; 
as more large, diverse datasets emerge across different developmental 
periods (e.g., HEALthy Brain and Child Development Study; NIH HEAL 
Initiative, 2019), additional developmentally specific nosologies should 
be created.

The Elevated sample resulted in four distinct profiles of syndrome 
scale presentations: Mildly Elevated, Moderately Elevated - Rule- 
Breaking, Moderately Elevated - Internalizing & Thought Problems, 
and Highly Elevated. Notably, the moderately elevated groups had 
either a rule breaking or internalizing/thought problems type. Differ
entiating these groups and their mechanisms may be useful for deter
mining interventions, as internalizing/thought problems and rule 
breaking likely require unique interventions and/or may result in 
different developmental trajectories and risk. Interestingly, the moder
ate group with notably higher rule breaking had less social problems 
than the internalizing/thought problems group. It is possible that it re
flects an overarching approach or avoidance tendency related to the 
degree of internalizing symptoms. The aggressive behavior scale, which 
includes angry emotional responses, were at the same elevation in the 
internalizing/thought problems and externalizing group as well as most 
significant in the Highly Elevated group and may provide evidence of 
ways to intervene across all groups. Additional research clarifying and 
replicating these groups with youth and clinician reports is essential to 
gain a comprehensive understanding of these presentations of 
psychopathology.

The distinct profiles created in the elevated subsample differed in 
their sociodemographic, neurocognitive or life experience characteris
tics. Our findings reaffirm established risk factors for psychopathology, 
including socioeconomic status, trauma exposure, and parental sub
stance use and emotional difficulties. These factors were most pro
nounced in the highly elevated group, which had the lowest proportion 
of parents with a four-year degree, the highest trauma exposure, and the 
most parents experiencing both substance use and emotional problems. 
While the mildly elevated group exhibited fewer of these risk factors 
compared to the highly elevated group, they were still part of the 
elevated sample, meaning at least one of their symptoms exceeded the 
subclinical threshold. This underscores the importance of early inter
vention to mitigate the severity of psychopathology across the board. 
Additionally, we observed that boys were overrepresented in the 
elevated sample, with the highest proportion in the highly elevated 
group. This could be due to a range of factors, including reporting biases 
(e.g., externalizing behaviors, such as rule breaking, being more 
noticeable in boys (van der Sluis et al., 2017)) or diagnostic criteria that 
may be more aligned with male-typical symptom presentations. Future 
studies should examine whether assessment tools and diagnostic 
frameworks sufficiently capture psychopathology in girls, ensuring that 
early intervention efforts are inclusive and effective.
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Interestingly, we identified two distinct types of moderately elevated 
profiles—one characterized by rule-breaking behavior and the other by 
internalizing and thought problems. These groups were highly compa
rable across most risk factors, with the internalizing/thought problems 
group having slightly more parents with a college education. It remains 
unclear why some children develop rule-breaking behaviors, while 
others exhibit internalizing symptoms and thought problems. While 
future research should explore contextual and temperamental factors 
underlying these differences, one possibility is that greater parental 
education provides children with additional resources or access to 
coping mechanisms, potentially influencing these divergent pathways. 
Furthermore, fluid intelligence may serve as a compensatory mecha
nism, as only the mildly elevated group significantly differed in this area 
from the other profiles. This suggests a possible protective factor worth 
investigating in future intervention studies.

Additionally, our results showed greater variation in externalizing 
symptoms across profiles compared to internalizing symptoms, which 
may be due to the more observable nature of externalizing behaviors for 
parents. Notably, somatic complaints—including headaches, stomach
aches, dizziness, and fatigue—remained relatively consistent across 
profiles in the elevated sample, suggesting they may serve as a trans
diagnostic indicator of psychopathology in adolescents. This pattern 
highlights the potential value of somatic complaints in identifying broad 
psychological distress, regardless of specific symptom profiles. When 
assessing symptom presentations, starting with externalizing symptoms 
may provide a clearer differentiation before delving into internalizing 
symptoms. To improve the assessment of internalizing symptom types, a 
multi-informant, multi-method approach may be necessary to capture a 
more comprehensive picture of adolescent psychopathology.

While this study has strengths, these profiles should be taken in the 
context of limitations. First, while the use of parent-report measures is 
essential and widely relied upon during this period, there is often 
discordance in ratings between youth-and parent reports of psychopa
thology, particularly regarding internalizing symptoms. Additional 
research needs to incorporate multiple reporters to create more 
comprehensive profiles of child psychopathology. Second, while it was 
advantageous that this was drawn from a community sample to increase 
generalizability, the cutoff for the Elevated sample was determined as 
meeting “elevated” on any symptom domain. Further research would 
benefit by sampling in specific treatment seeking groups that present 
with clinically elevated symptoms to replicate these profiles and deter
mine their efficacy in more clinical samples.

Future research will need to continue to examine profiles in specific 
developmental periods, and further explore how these profiles change 
over time, given that such symptom presentations are highly develop
mentally specified (Wiggins et al., 2023). Further, it is necessary to 
characterize groups to determine developmentally specific risk factors: 
for example, while we observed that the Rule Breaking group had a 
lower proportion of males than females compared to the Mildly or 
Highly Elevated groups, these patterns may not be constant across time. 
Moreover, future research must link these profiles to other behavioral, 
environmental, and neural factors to further understanding underlying 
causes or associations. This will be essential to create effective in
terventions prior to the development of these psychopathology patterns 
as well as during preadolescence to reduce risk for future development 
of psychopathology into the high-risk period of adolescence.

Overall, this study represents an initial step toward empirically 
derived developmental psychopathology profiles that may help inform a 
dimensionally-based nosology. While this study demonstrates general 
patterns in the overall community of Low, Moderate, and Elevated, it 
also further specifies profiles within elevated groups, which will be 
necessary to determine interventions and etiology after initial risk tri
aging. Developmentally specified, data-driven frameworks have the 
potential to enhance our understanding of the etiology and treatment of 
youth psychopathology. Although clinical decision-making often relies 
on categorical approaches for treatment planning, continued research is 

needed to determine how such frameworks can complement existing 
diagnostic systems and improve clinical outcomes.
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